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Abstract: With the acceleration of global economic integration and digital economy, cross-border
mobile payment has gained growing attention. On the other hand, as COVID-19 keeps on spreading,
the popularization of cross-border mobile payment can lower the risk of infection caused by cash
payment of tourists. However, though previous researchers already examined mobile payment
users’ behavioral intention from different perspectives, these research findings tend to concentrate
on the non-cross-border section of mobile payment. Therefore, the purpose of this research is to
examine factors influencing cross-border mobile payment use intention from the user perspective,
and combining three theoretical models, chiefly UTAUT2 (extended unified theory of acceptance
and use of technology), ITM (initial trust model), and TTF (task technology fit). In this research,
786 Chinese with the experience of using cross-border mobile payment while traveling to South
Korea are adopted as respondents, and the structural equation model is used to empirically analyze
the data of these research samples. The study found that initial trust, performance expectancy, effort
expectancy, facilitating conditions, price value, task technology fit, and initial trust have significant
effects on use intention. Research findings of this paper can deepen people’s understanding of users’
intention to use cross-border mobile payment, and provide theoretical support for the development
of cross-border mobile payment.
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1. Introduction

Technological progress can provide a wide range of functions for mobile equipment
and support multiple mobile financial services, such as bill payment, account transfer,
payment at points of sales, and remote payment services [1], and other types of services,
such as positioning-based mobile marketing, ticket, discount, or coupon [2]. The extensive
use and popularity of mobile devices enables people to use mobile payment without taking
the wallet with them, thus equipping smartphones with real commercial value in mobile
payment [3].

Mobile payment saves consumers the trouble of using cash. An increasing number of
users hope that they acquire more convenient and safe payment experience in the mobile
payment process. All this suggests that mobile payment is changing the way how people
live [4].

With an increasing number of Chinese traveling abroad, applications of mobile pay-
ment abroad have become more and more frequent [5]. Meanwhile, China has become the
country with the largest number of tourists traveling to South Korea, thus, the influence of
cross-border mobile payment services on the payment mode of Chinese tourists to South
Korea will be strengthening [6].
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User demand is the core element that can effectively promote cross-border mobile
payment [7,8]. It is believed that improvement of the factors affecting use of cross-border
mobile payment among Chinese traveling to South Korea can boost the use of cross-border
mobile payment in the future. From the perspective of practical applications, though Chi-
nese tourists have been using mobile payment more and more frequently, safety loopholes
and limited cross-border services of mobile payment have also hindered the popularization
and promotion of mobile payment [1]. On the other hand, there are many users still
regarding mobile payment as an extension of the traditional payment mode by cash or as
a supplementation to the current payment mode, which is adopted only under specific
contexts (such as in China). User demand is a core element that can effectively propel
the development of cross-border mobile payment [8]. Users” adoption and use behaviors
can directly decide the position of the future cross-border mobile payment in the offline
payment market. At present, adoption behaviors and user intentions of mobile payment
have been a general research interest, which has formed a large number of positive re-
search findings. For example, Saprikis et al. [9] expanded the TAM model, and empirically
analyzed the mobile consumers’ shopping intention. Molina-Castilo et al. [10] analyzed
learning costs for technologies after mobile payment user intention. Wei et al. [11] em-
pirically examine young generation’s mobile payment adoption behaviors based on the
UTAUT. All this research is conducive to understanding payment users’ demand prefer-
ences, and can provide valuable implications to the formulation of the mobile payment
market strategies. Nevertheless, all this research targeting adoption behaviors and user
intentions is still insufficient to achieve a deep understanding of cross-border mobile pay-
ment users’ selection behaviors. In the current cross-border mobile payment market, user
adoption and use rate of the cross-border mobile payment are still at a low level. A main
reason behind the phenomenon is that the cross-border mobile payment is still in the initial
development stage, when the social cognition is lacking, and the business model, service
model, and monitoring system have lots to be desired. Thereby, the existing literature is
inadequate to address the low adoption rate of cross-border mobile payment. Considering
the research gap, this research aims at clarifying which factors can affect mobile payment
user intentions. This necessitates further research of this issue. Though Chinese tourists
visiting South Korea can use cross-border mobile payment services in South Korea, the
cross-border mobile payment services have not yet covered every field of global mobile
payment. Under the background that 5G, Internet of Things (IoT), and globalization are
accelerating their development, this paper extends the research scope to factors influencing
the global mobile payment use intention so as to make this research more systematic. It is
also hoped that this research can lay a solid foundation for a follow-up investigation of
sustainability of cross-border mobile payment.

Researchers of different fields have been searching factors affecting the intention to
use, but empirical research of cross-border mobile payment is still insufficient. Considering
the research limitation of cross-border mobile payments, this research attempts to study
the extended unified theory of acceptance and use of technology (UTAUT2) from multiple
theoretical perspectives. In order to gain a deeper understanding of factors affecting
the adoption of cross-border mobile payment, and strengthening the importance and
predictability of results, this paper holds that the integrated model, in comparison with the
single model, can provide more valuable insights. Second, little research attention has been
paid to cross-border mobile payment users. Cross-border mobile payment is an aspect of
the mobile payment field, which has not yet been fully developed. By studying the cross-
border mobile payment, this paper attempts to gain a more comprehensive understanding
of the mobile payment field so as to fill in the research gap of mobile payment in the cross-
border field. In order to address research limitations of relevant fields, this paper combines
initial trust model (ITM) and task technology fit (TTF) with UTAUT?2 to effectively make
up respective limitations of three independent models, and use the integrated model as the
research model.
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Among overseas tourists to South Korea, Chinese tourists take up the highest percent-
age. This research takes Chinese tourists traveling to South Korea as respondents. Analysis
results can help scholars and cross-border mobile payment service providers gain a better
understanding of which influencing factors can significantly improve the user intention.
This is critical to the development of cross-border mobile payment services.

This paper consists of five sections. The current section is Section 1. Section 2 provides
the theoretical basis for mobile payment, UTAUT2, TFFE, and ITM. Section 3 presents the
research models and hypotheses proposed on the basis of the theoretical background.
Section 4 provides the analysis methods to verify the hypotheses, and results of empirical
analysis. Section 5 discusses the research results, and points out the theoretical and practical
contributions, research limitations, and prospects of this research.

2. Theoretical Background
2.1. Mobile Payment

Mobile payment refers to a mode of payment which pays the product or service
purchased via mobile devices, PDA, mobile PC, and so on that have access to the Inter-
net [12,13]. Mobile payment can mainly be divided into near-field payment and remote
payment. By near-field payment, it means that the user takes the bus, buys goods, or
has other activities by scanning the QR code on the mobile phone, which is very conve-
nient [14,15]. Remote payment is to realize payment via sending of the payment instruction
to the Internet bank, phone bank, mobile payment, etc. Compared with other payment
modes, mobile payment has the advantage to trade in any place and at any period of
time [16,17]. Organizations or individuals can send payment instructions to banks and
other financial institutions to generate monetary payment and fund transfer behaviors to
realize mobile payment functions [18,19]. Mobile payment is to provide monetary payment,
payment of fees, and other financial services for users through the combination of terminal
devices, Internet, app providers, and financial institutions [20,21].

2.2. Task Technology Fit: TTE

The theory of “task technology fit (TTF)” was first developed by Goodhue and Thomp-
son [22], which can be used to measure whether technology can support users to finish
tasks. The theory of TTF includes technology characteristics, task characteristics, and task
technology fit. Technology characteristics mean that technology can support users to finish
their desired tasks. For example, the mobile payment system allows users to finish relevant
tasks. Task characteristics refer to tasks completed via technology. For example, Chinese
traveling to South Korea hope that mobile payment satisfy part of their needs. TTF means
to what degree that the new technology can meet user demand. If the functions of the
technology are highly matched with user tasks, then users will use the technology more
frequently [23]. Therefore, users adopt an information technology usually because the
technology highly fits with their demand [24,25]. TTF can favorably explain users” use of
an information system or service [26,27].

The theory of TTF, after being put forward, has found wide applications. Yen et al. [28]
studied factors influencing users via TTF and TAM. Tam and Oliveira [29] explored users’
applications of the mobile bank based on TTE.

2.3. The Extended Unified Theory of Acceptance and Use of Technology: UTAUT?2

Venkatesh et al. [30] integrated eight basic theoretical models, including TRA, TAM,
MM, TPB, MPCU, IDT, SCT, and so on, to develop the Unified Theory of Acceptance Use
of Technology. In this paper, UTAUT integrates 32 influencing factors of eight theories into
four core variables, including performance expectancy, effort expectancy, social influence,
and facilitating conditions. The explanatory power of UTAUT is as high as 70%, which is
higher than any previous technical model. Therefore, UTAUT has found wide applications
among the academic circles.
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Venkatesh et al. [31], on the basis of UTAUT, proposed UTAUT2, which studies
consumer behaviors in information technological applications. UTAUT?2 introduces three
new variables, including hedonic motivation, price value, and habit, and proves that the
newly-increased three variables play an important role in users” acceptance of information
technology. UTAUT?2, though introduced at a late date, and with a narrower scope of
applications compared with UTAUT and TAM, has gained wide attention from mobile
business researchers. Morosan and DeFranco [32] studied factors influencing use intention
of NFC mobile payment. Alalwan et al. [33] carried out an empirical research of factors
influencing use intention of online banks on the basis of UTAUT2.

2.4. Initial Trust Model: ITM

Since online trade involves a high uncertainty and risk, researchers are interested in
studying trust in the mobile commerce environment [34,35]. The formation of trust is a
dynamic process. It has been found that trust can affect users’ acceptance of various services.
Specifically, trust includes initial trust and continuous trust, of which initial trust is the
most important stage of trust development [36,37]. As the first stage of trust development,
initial trust plays an important role in users’ behavioral intention, and various factors
influencing initial trust are pinpointed at this stage. Influence factors of the first type
are related to consumers. Personal propensity to trust has a huge influence on the initial
trust [38]. Influence factors of the second type are related to firm reputation. Corporate
scale and corporate image are signals of trust, which can influence consumers’ initial
trust [39]. Influence factors of the second type are related to the third party. Consumers can
transfer trust for the third party to online suppliers. For example, Hu et al. [40] argued that
web assurance seals, such as VeriSign and TRUSTe, can influence the initial trust. Similar
to online trade, mobile payment also involves a high uncertainty and risk [41]. Initial
trust shows users’ initial understanding and judgment of new information technologies
or products, which can decide users’ follow-up use behaviors, and is critical to the future
establishment of bilateral trust [42]. Therefore, initial trust is crucial to behaviors of mobile
commerce users, which has been substantiated by some scholars. Zhou [43] held that
initial trust can exert a great impact on users’ acceptance of mobile banks. The perceived
usefulness and perceived ease of use of TAM are deciding factors of online initial trust [44].

2.5. TTF, UTAUT2, ITM

UTAUT2, which is developed on the basis of personal psychology and behaviors, and
good at analyzing user psychological characteristics and attitudes, can well measure users’
behavioral intention [31]. Currently, it has found wide applications in the field of mobile
payment, but this model has ignored external factors. For example, it does not examine the
task technology fit concerning the influence of the information system on users [45]. On
the contrary, TTF proceeds from the external factors to study technology characteristics
and task characteristics, which can, to some extent, make up the external factors ignored
by UTATU2, and recognizes the influence of external factors on humans [46]. But TTF
cannot reflect the internal mechanism through which the task technology fit functions on
personal behaviors, and has ignored the behavioral attitude and behavioral intention [47].
Therefore, the two models, UTAUT2 and TTF, both have certain explanatory ability, but
they also have shortages, respectively [48].

Acceptance of mobile commerce is different from acceptance of information technology.
Even if users do not accept information technology, users might still use the information
technology when the information technology could improve personal performance [49].
Acceptance of mobile payment is subject to the influence of individual subjective factors,
which should integrate UTAUT2 and TTF so that acceptance of mobile payment can be
more effectively studied [48]. However, to study users’ behavioral intention from the
perspective of users’ perception of technology, and the fit degree between technology and
user tasks is not alone, but to mobile payment users, the most sensitive issues are personal
information and property protection [50]. Since mobile payment involves personal financial
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information, initial trust is an important factor influencing users” acceptance of mobile
payment in the initial acceptance stage of mobile payment [51].

In fact, there has been literature certifying the feasibility and validity of the integrating
model in the field of mobile commerce. Tian et al. [52] held that the integrating model,
compared with UTAUT2 and TAM or TTF alone, is more consistent with objective facts in
the field of mobile commerce. Wu and Lee [48] also proved that the integration between
UTAUT2 and TTF can well explain the use intention of third-party mobile payment users.
Table 1 lists several studies that empirically verified the UTAUT, TTF, and ITM in several
contexts of IS usage.

Table 1. Empirical studies using UTAUT, TTFE, and ITM.

Study Field UTAUT IT™M TTF Other Dimensions Authors
. . Innovativeness, relationship drivers, .
Mobile shopping v skillfulness, enjoyment, anxiety Saprikis etal. [9]
. . Compatibility, relative advantage,
Mobile fingerprint payment Vv perceived security Wu and Lee [21]
. General privacy, system-related privacy, Morosan and
NFC mobile payment v perceived security DeFranco [32]
Online auction Vv Vv Perceived playfulness, perceived risk Chang [45]
Third-party payment Vv Vv Perceived security Wu and Lee [48]
MOOCs Vv Vv MOOQOC:s features, social motivations Wu and Chen [49]
Mobile banking Vv Vv - Zhou et al. [50]
Mobile travel Y, N, System quahty,. mfor.mahon quality, Wu and Lee [53]
satisfaction
Mobile banking Y Information quahty, system quality, Zhou [54]
perceived usefulness
e . Brengman and
E-Commerce Vv Ability integrity, benevolence Karimov [55]
Internet banking v Relative benefits, government support Susanto et al. [56]
Mobile banking Vv Perceived benefits Kim et al. [57]
Delay tolerant network Vv Distributing malicious, false public keys D]amag;l]m etal
E-Tailers Y Result demonstrab%hty, assurance Yang et al. [59]
perception
. . Hoque and Sorwar
mHealth Vv Technology anxiety, resistance to change [60]
Water purification systems Vv Physical support Lee et al. [61]
Mobile payment V. Compatibility, innovativeness, perceived Oliveira et al. [62]

technology security, recommend

3. Research Model and Research Hypotheses
3.1. Research Model

The cross-border mobile payment use intention model is built on three mature theories,
namely TTF, UTAUT2, and ITM, to gain a better understanding of the correlation of
perception of mobile payment and initial trust of Chinese tourists traveling to South Korea
with the task technology fit. This can promote the current knowledge system about the
cross-border mobile payment use intention. The research model is depicted in Figure 1.
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Figure 1. Research model.

3.2. Based on the Research Hypotheses of TTF Model

Literature review shows that research into mobile commerce is mainly based on TAM
and UTAUT, with the focus on analyzing users’ behavioral intention via users’ perception
of technology. However, to study users’” behavioral intention from the perspective of users’
perception of mobile payment is not yet enough. Attention should also be paid to the fit
degree between technology and user task. Since acceptance of mobile payment involves
fund payment, initial trust is critical to acceptance of mobile payment.

Hypothesis 1 (H1). Technology characteristics positively affect task technology fit.
Hypothesis 2 (H2). Task characteristics positively affect task technology fit.

TTF is an important theory to discuss the information technology performance, and
functions of information technology, only when designed for specific tasks, can fully satisfy
user demands [22]. When information technology cannot satisfy individual demands, it
can reduce users’ performance expectancy of the information technology [49,50]. Similarly,
whether the functional design of information technology is reasonable can influence users’
effort expectancy of the information technology. In other words, only when the information
technology is fully matched with the task can the information technology be the best.

Therefore, only when users’ tasks can be completed by mobile payment can mobile
payment give full play to its advantages, thus improving users’ performance expectancy.
At the same time, mobile payment, compared with traditional payment modes, has a
great edge over information exchange and social communication in terms of technological
advancement. The advantages of mobile payment can greatly facilitate users” payment
activities. All this will influence users’ effort expectancy. Wu and Lee [48] believed that
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task technology fit can influence users’ performance expectancy, effort expectancy, and use
intention.

Hypothesis 3a (H3a). Task technology fit positively affects performance expectancy.
Hypothesis 3b (H3b). Task technology fit positively affects effort expectancy.

Favorable task technology fit can boost the intention of Chinese visiting South Korea
to use cross-border mobile payment. On the contrary, the intention of Chinese tourists to
South Korea to use cross-border mobile payment will be impeded. For example, even if
mobile payment is instantaneous and mobile, users will still choose the traditional payment
mode when they do not have the need for mobile payment. On that basis, the following
hypothesis is made:

Hypothesis 3c (H3c). Task technology fit positively affects use intention.

3.3. Based on the Research Hypotheses of ITM Model

Trust is believed to be an important factor deciding stable social relations, and its
influence on interpersonal relationship constitutes an important part of economic trans-
actions [63]. Structural assurances in the trust mechanism refers to the environmental
and safety guarantee that can promote successful transactions, such as laws, regulations,
policies, agreements, etc. [64]. Users are more likely to develop a good impression of an
information technology under a safe and reliable environment [21]. Therefore, cross-border
mobile payment should provide a reliable security guarantee to facilitate users’ formation
of initial trust.

As an international mode of mobile payment, cross-border mobile payment cannot
avoid risks, which has aroused users’ concern. Chinese tourists to South Korea lacking the
experience in overseas use might be unwilling to use mobile payment abroad. Structural
assurances, including information protection, trust services, transaction confidentiality,
and contract terms can establish Chinese tourists’ initial trust and confidence for and in
cross-border mobile payment. Thereby, the following hypothesis is made.

Hypothesis 4 (H4). Structural assurances positively affect initial trust.

Propensity to trust is a personal trait, and a natural tendency to trust others due to
the long-term influence of a person’s life background [52,53]. Hence, people with a high
propensity to trust are more likely to trust cross-border mobile payment.

Hypothesis 5 (H5). Personal propensity positively affects initial trust.

Firm reputation refers to individual’s recognition of a film’s products or services [52,53].
A firm with a good reputation can be more likely to establish user confidence, and users
are more likely to develop trust for a firm with a good reputation [54].

Firm reputation is critical to the formation process of confidence and trust [55], which
can strengthen users’ recognition of new services and contribute to users’ confidence
in future transaction [56]. Hence, firm reputation constitutes an important factor for
generation of initial trust among users.

Hypothesis 6 (H6). Firm reputation positively affects initial trust.

Research has shown that trust can alleviate perceived risk and encourage user behav-
ior [60,61], and strengthen users’ behavioral intention [57,58].

Performance expectancy, which is thought to be similar to perceived usefulness, is an
important factor deciding initial trust and behavioral intention [59]. When users perceive
that a certain information system is useful for themselves and helps them better finish
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certain tasks, users will develop a good impression on the information system and generate
initial trust for it [43]. Similarly, when mobile payment can help Chinese visiting South
Korea improve efficiency, initial trust for mobile payment can be formed. Thereby, the
following hypotheses are made.

Hypothesis 7 (H7). Initial trust positively affects use intention.

Hypothesis 8a (H8a). Performance expectancy positively affects initial trust.

3.4. Based on the Research Hypotheses of UTAUT2 Model

Performance expectancy means to what degree users believe that acceptance of an
information system can improve work performance [30,31]. This research defines per-
formance expectancy as Chinese tourists to South Korea subjectively thinking that cross-
border use of mobile payment can help improve payment efficiency, thus strengthening
user intention to buy certain products or services. Therefore, this research thinks that, the
more helpful the cross-border mobile payment is to Chinese traveling to South Korea, the
stronger the intention of these tourists is to use cross-border mobile payment. If Chinese
tourists visiting South Korea achieve payment experience via cross-border mobile payment
that is better than traditional payment modes, then they might have the expectancy to use
cross-border mobile payment again in their cross-border consumption, which is beneficial
for sustainable development of mobile payment enterprises in the overseas market. Hence,
the following hypotheses are made.

Hypothesis 8b (H8b). Performance expectancy positively affects use intention.

Effort expectancy is similar to perceived ease of use, which can reflect users’ perceived
difficulty of the information system and exert a positive influence on behavioral inten-
tion [30,31]. If cross-border mobile payment service procedures are easy, people will be
more willing to try it. Otherwise, if users think cross-border mobile payment is hard to
use or requires a great deal of effort, then expansion or maintenance of the cross-border
mobile payment sustainability will be more challenging. Thus, this research thinks that
cross-border mobile payment, if designing its interface, content, and functions specially for
overseas users, can affect users’ use intention positively.

Hypothesis 9 (H9). Effort expectancy positively affects use intention.

Social influence is similar to the subjective scale in the Theory of Reasoned Action
(TRA), which can reflect the influence of external factors on user behaviors [30,31]. Since
humans are social animals, human behaviors are, to a large extent, influenced by others,
particularly people close to them, and the characteristics of information technology ac-
ceptance can be regarded as social influence [60]. If people around actively recommend
cross-border mobile payment, users will have the idea to use cross-border mobile payment
even if there are great inconveniences facing users to use cross-border mobile payment. In
contrast, even if users have the intention to use cross-border mobile payment, if relatives,
friends, and colleagues of users deny mobile payment, users might refer to the opinions
of the public, deny their use intention, and give up using cross-border mobile payment.
Zhang and Lee [65] also pointed out in their research into mobile payment that social
influence can significantly influence users’ use intention of mobile payment.

Hypothesis 10 (H10). Social influence positively affects use intention.

Current organizational and technological devices can play an important role in users’
acceptance of information system [30,31]. Mobile payment is a kind of technological
application, so ordinary users need certain skills and devices, including mobile surfing
configurations and operations, to operate mobile payment [66]. To Chinese traveling to
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South Korea, they mostly hope there can be professional guidance for their use of cross-
border mobile payment. When users find they have the ability to use cross-border mobile
payment or can obtain some help for their use, the use intention of cross-border mobile
payment will be stronger. Therefore, this research puts forward the following hypothesis:

Hypothesis 11 (H11). Facilitating conditions positively affects use intention.

With the development of mobile terminals, the entertainment functions of smart-
phones have been increasingly connected with the public life. An increasing number of
mobile applications have been designed more and more to entertain users. Users, apart
from perceiving usefulness and ease of use of mobile payment, will find mobile payment is
interesting. Morosan and DeFranco [32] thought that hedonic motivation could directly
influence consumers’ use intention of mobile payment. As promoters of financial transac-
tions of new forms, mobile payment is pleasant to users, which can be easily accepted [48].
Therefore, hedonic motivation is a critical factor affecting users’ acceptance of cross-border
mobile payment.

Hypothesis 12 (H12). Hedonic motivation positively affects use intention.

Price value refers to consumers’ measurement of perceived gain and perceived
cost [31]. The consumer behavior is targeted at realizing a certain expectancy, and the
expectancy originates from the previously-formed consumption cognition [66]. Therefore,
if relevant experiential cognition is lacking in the process of consumption, users’ acceptance
degree will drop [48]. In using mobile payment, users need to cover some fees, such as
communication fees and transaction fees. These fees are usually higher abroad, which
might hold users back from accepting mobile payment services. Oliveira et al. [62] thought
that price value could positively affect use intention of mobile payment.

Hypothesis 13 (H13). Price value positively affects use intention.

A habit is an inertia formed in the long term and is hard to change, which can
profoundly influence user behaviors [2]. In fact, consumers should take a series of repeated
procedures from demand recognition to product consumption, and these steps might form
habits under the background of mobile commerce [67,68]. Chinese travelers’ repeated use of
mobile payment in China will strengthen users” use intention of mobile payment overseas.
Morosan and DeFranco [32] thought that habit could directly influence consumers’ use
intention of NFC mobile payment.

Hypothesis 14 (H14). Habit positively affects use intention.

4. Method

The questionnaire started from 1 July 2020 to 1 October 2020. Chinese tourists using
mobile payment in South Korea were chosen as respondents. There were 889 copies of
questionnaires collected via https://www.wjx.cn/ (accessed on 1 July 2020 to 1 October
2020). The study’s measurement items refer to Appendix A. In order to guarantee validity
of the questionnaire, the valid copies of the questionnaire were screened out, with 103
copies of questionnaire that were invalid and dishonest deletes. In order to ensure the
validity and integrity of the questionnaire, we first eliminated those with questions unfilled.
We defined questionnaires with 70% of the questions answered with the same number as
invalid samples. Questionnaires with an obvious answering rule (suchas 1,2,3,4,1, 2, 3, 4)
were also deemed as invalid. Finally, 786 copies of the valid questionnaire were collected,
representing a valid response rate of 88.4%. The data obtained from the questionnaire are
analyzed below using IBM SPSS v23.0 (Armonk, NY, USA) and IBM AMOS v23.0 (Armonk,
NY, USA).
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Below is the demographic analysis. From the gender perspective, there are 357 males,
accounting for 45.4% of the total, and 429 females, accounting for 54.6% of the total. This
means that the percentage of female respondents is higher than that of male counterparts.
Considering the age structure, there are 32 respondents below the age of 20 (4.1%), 189 aged
20 years old to 29 years old (24%), 353 (44.9%) aged 30 to 39 years old, 123 (15.6%) aged 40
to 49 years old, and 89 (11.4%) aged above 50 years old. Among them, the percentage of the
age group of 30 to 39 years old is the highest. Concerning respondents” educational degree,
66 (8.4%) hold a degree below the senior high school, 175 (22.3%) hold a degree of the senior
high school, 475 (60.4%) hold an undergraduate degree, which are the highest in percentage,
and 70 (8.9%) hold a master and PhD degree. From the occupational perspective, 52 (6.6%)
are students, 238 (30.3%) are self-employed, 361 (45.9%) are company staff, 102 (13%) are
public servants, and 33 (4.2%) follow other professions or are jobless.

On the whole, the research samples are of different age groups, holding different
academic degrees, and from different industries. These respondents are major users of
cross-border mobile payment, which play an important role in explaining use intention
of cross-border mobile payment. This can lay a solid foundation for follow-up research.
Table 2 shows the result of demographic information.

Table 2. Demographic Information.

Demographic Information Frequency %

Gend Male 357 45.4%
ender Female 429 54.6%
Under 20 32 4.1%

20-29 189 24%
Age 30-39 353 44.9%
40-49 123 15.6%
Over 50 89 11.4%

Under high school 66 8.4%
Ed . High school 175 22.3%
ucation Bachelor’s Degree 475 60.4%
Master/Doctorate Degree 238 30.3%

Students 52 6.6%
Self-employed 238 30.3%
Occupation Company staff 361 45.9%
Public servants 102 13%

Other 33 4.2%

5. Results

5.1. Measurement Model

SPSS is used to carry out reliability analysis of the questionnaire. Cronbach’s o of
every variable is above 0.8, which exceeds the general level, 0.7. This suggests favorable
reliability of the measurement model [69].

AMOS is used to conduct a convergent validity test of the questionnaire. All loadings
are higher than 0.4, and the composite reliability (CR) of every variable is higher than
0.6. Meanwhile, the average variance extracted (AVE) of every variable is larger than 0.5,
suggesting favorable validity of the measurement model [69]. Table 1 presents that the
loadings of all statements exceed 0.7, the CR value of every variable is larger than 0.8, and
the AVE value is larger than 0.6. This suggests that the 15 potential variables have favorable
composite reliability and convergent validity. The questionnaire designed in this paper has
favorable internal quality. Table 3 shows the result of composite reliability and con-vergent
validity our measurement model.
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Table 3. Quality criteria (AVE, CR, Cronbach’s «) and loadings.

Factor Item Cronbach’s « AVE CR Loading
TC1 0.869
Technology Characteristics TC2 0.870 0.692 0.871 0.784
TC3 0.841
TAC1 0.861
Task Characteristics TAC2 0.878 0.706 0.878 0.797
TAC3 0.861
TTF1 0.822
Task Technology Fit TTEF2 0.861 0.674 0.861 0.800
TTF3 0.841
SA1 0.858
SA2 0.820
Structural Assurances SA3 0.904 0.702 0.904 0.822
SA4 0.851
PPT1 0.785
. PPT2 0.796
Personal Propensity to Trust PPT3 0.871 0.629 0.871 0.809
PPT4 0.781
FR1 0.783
. . FR2 0.803
Firm Reputation FR3 0.868 0.623 0.869 0.799
FR4 0.773
IT1 0.816
. 1T2 0.787
Initial Trust T3 0.869 0.623 0.869 0.755
IT4 0.798
PE1 0.771
PE2 0.778
Performance Expectancy PE3 0.866 0.618 0.866 0.790
PE4 0.805
EE1 0.809
EE2 0.804
Effort Expectancy EE3 0.881 0.650 0.881 0.767
EE4 0.843
SI1 0.818
. SI2 0.789
Social Influence SI3 0.881 0.651 0.882 0783
SI4 0.836
FC1 0.754
e " FC2 0.779
Facilitating Conditions FC3 0.863 0.613 0.864 0.781
FC4 0.817
HM1 0.827
. . HM2 0.810
Hedonic Motivation HM3 0.887 0.663 0.887 0.790
HM4 0.829
PV1 0.830
Price Value pPv2 0.836 0.637 0.840 0.727
PV3 0.832
HA1 0.831
. HA2 0.820
Habit HA3 0.891 0.673 0.892 0826
HA4 0.804
UlIl 0.775
. U12 0.790
Use Intention U3 0.862 0.610 0.862 0.787
Ui4 0.772

Table 4 is a summary of correlation coefficients among 15 latent variables. The number
on the diagonal line is the square root (in bold numbers) of every variable’s AVE. The
square root of AVE of every variable falls between 0.781 and 0.944. The absolute value of



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

1548

the correlation efficient between different variables is smaller than 0.6. The square root of
the AVE of every variable is obviously larger than the correlation coefficient between the
variable and other variables. This suggests favorable discriminant validity among the 15
latent variables.

Table 4. Fornell-Larcker criterion discriminant validity (in bold numbers).

TC TAC TTF SA PPT FR IT PE EE SI FC HM PV HA Ul
TC 0.832
TAC 0553 0.840
TTF 0203 0.212 0.821
SA 0.154 0226 0.174 0.838
PPT 0383 0360 0.192 0214 0.793
FR 0.043 0.063 0.064 —0.041 0.297 0.789
IT 0367 0378 0.247 0236 0.656 0213 0.789
PE —0.001 0.011 0.106 —0.065 0.034 0.069 0.148 0.786
EE 0.039 —0.024 0.083 —0.037 —0.018 0.027 0.032 0.052 0.806
SI —0.051 —-0.131 —-0.121 —0.027 0.024 0.010 0.052 0.075 0.296 0.807
FC —-0.158 —0.175 —0.062 0.004 0.082 0.078 0.034 0.020 0.218 0.462 0.783
HM -0.137 —-0.119 0.013 0.061 0.064 0.006 0.027 —0.015 0.089 0.231 0.257 0.942
PV 0.020 —0.005 0.065 0269 0.043 0.096 0.039 0.018 0.058 0.042 0.230 0.157 0.917
HA  -0.101 —0.030 —0.030 0.030 0.108 0.039 0.104 —0.005 0.116 0.231 0.354 0.411 0228 0.944
Ul 0.199 0.182 0.206 0.102 0.228 0.122 0294 0339 0.165 0169 0215 0.112 0.168 0.143 0.781
Further, as presented by Voorhees et al. [70], we tested the Heterotrait-Monotrait
Ratio (HTMT). If the HTMT value is below 0.85, discriminant validity has been established
between two reflective constructs. Table 5 shows the result of HTMT against our data. All
the values meet the threshold.
Table 5. Heterotrait-Monotrait Ratio (HTMT).
TC TaC TTF SA PPT FR IT PE EE SI FC HM PV HA IU
TC
TaC  0.545
TTF 0199 0.214
SA 0.152 0219 0.173
pPT 0375 0358 0.191 0.215
FR 0.044 0.061 0.070 0.047 0.297
IT 0358 0375 0244 0236 0.655 0.212
PE 0.039 0.014 0.109 0.065 0.044 0.070 0.151
EE 0.052 0.039 0.086 0.036 0.053 0.037 0.050 0.058
SI 0.051 0.124 0.123 0.034 0.037 0.038 0.061 0.079 0.295
FC 0.166 0.178 0.062 0.031 0.083 0.075 0.052 0.030 0.221 0.465
HM 0137 0.117 0.038 0.058 0.065 0.034 0.035 0.031 0.090 0.232 0.258
PV 0.034 0.018 0.059 0273 0.055 0.099 0.048 0.035 0.055 0.053 0.235 0.165
HA 0106 0.032 0.043 0.048 0.109 0.046 0.106 0.030 0.114 0.234 0.357 0411 0.231
10 0.196 0.184 0.206 0.101 0.226 0.121 0.296 0.341 0.168 0.169 0.216 0.111 0.167 0.142
Table 6 shows that by excluding the NFI and GFI values, which are slightly smaller
than the recommended value, the value of the rest of the fit indexes is superior to the
recommended value. This indicates a favorable degree of fitting of the model, and that the
model is acceptable.
Table 6. The recommended values and actual values of fit indices.
Model Fit Indices x2/DF NFI CFI GFI TLI AGFI RMR RMSEA
Recommended value <3 >0.90 >0.90 >0.90 >0.90 >0.80 <0.10 <0.08
Structural model 1.903 0.896 0.948 0.893 0.943 0.879 0.038 0.034
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5.2. Hypothesis Analysis

From the above analysis, one can see that data of this research possess high reliability
and validity. The model also passes the fitting test. Therefore, when AMOS is used for path
analysis, no model modification is required. Only the model setting and data input are
required to work out the results. The path coefficient and verification results of hypotheses
made in this research are shown in Table 7 below:

Table 7. Hypothesis testing.

Hypothesis Path Coefficient S.E. CR.  p-Value Results
H1  Technology Characteristics — Task Technology Fit 0.109 0.044 2474 0.013 Supported
H2 Task Characteristics — Task Technology Fit 0.135 0.045 2.991 0.003 Supported
H3a  Task Technology Fit — Performance Expectancy 0.096 0.036 2.268 0.001 Supported
H3b Task Technology Fit — Effort Expectancy 0.079 0.039 2.037 0.042 Supported
H3c Task Technology Fit — Use Intention 0.117 0.033 3.525 ok Supported
H4 Structural Assurances — Initial Trust 0.091 0.036 2.643 0.008 Supported
H5 Personal Propensity to Trust — Initial Trust 0.663 0.045 14771 ok Supported
Hé6 Firm Reputation — Initial Trust 0.022 0.039 0.567 0.570 Not supported
H7 Initial Trust — Use Intention 0.193 0.035 5.525 ok Supported
H8a Performance Expectancy — Initial Trust 0.146 0.036 4.050 o Supported
H8b Performance Expectancy — Use Intention 0.280 0.039 7.133 ok Supported
H9 Effort Expectancy — Use Intention 0.078 0.034 2.279 0.023 Supported
H10 Social Influence — Use Intention 0.053 0.039 1.375 0.169 Not supported
H11 Facilitating Conditions — Use Intention 0.126 0.048 2.625 0.009 Supported
H12 Hedonic Motivation — Use Intention 0.022 0.034 0.647 0.518 Not supported
H13 Price Value — Use Intention 0.097 0.037 2.614 0.009 Supported
H14 Habit — Use Intention 0.021 0.035 0.600 0.549 Not supported

Note: *** p < 0.001.

6. Discussion

In this research, the questionnaire is designed to verify the validity of the integrated
model of TTF, ITM, and UTAUT2. The integrated model can explain cross-border mobile
payment users’ use intention. Results show that all hypotheses revolving around the TTF
model have been substantiated by data. Technology characteristics (3 = 0.109) and task
characteristics (3 = 0.135) can both influence the task technology fit significantly. The task
technology fit can exert a significant influence on the performance expectancy (3 = 0.096),
effort expectancy (3 = 0.079), and use intention (3 = 0.117). These results are consistent with
those of previous research findings [48], which can not only cast light on the correlation
between the TTF model and the UTAUT2 model, but also verify that, when services
provided by cross-border mobile payment can satisfy consumer demands of Chinese
traveling to South Korea, users will think it is useful and easy to use, which will directly
influence users’ use intention. In this way, users will think it is useful and easy to use,
which will directly influence users’ use intention. Therefore, mobile payment enterprises,
in promoting overseas payment, should consider the fit between users’ task demands and
cross-border mobile payment functions. For example, Chinese tourists might consume
in different places of South Korea (such as hotels and duty-free stores). This requires
cross-border mobile payment to satisfy users’ need to make payments at different periods
of time and in different places abroad.

As to hypotheses made about the ITM, all the hypotheses excluding firm reputation gain
the data support. Performance expectancy (3 = 0.146), structural assurances (3 = 0.091), and
personal propensity to trust (3 = 0.663) can all significantly influence the initial trust. In
turn, the initial trust (8 = 0.193) can significantly influence the use intention. These results
are consistent with those of previous research [53] and suggest the correlation between
the ITM and the UTAUT2. Meanwhile, the influence of the personal propensity to trust
on the initial trust is the strongest. This means that users with the propensity to trust will
more easily have the initial trust for the cross-border mobile payment. When Chinese
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tourists think that mobile payment is useful and can guard against risks in South Korea,
they are more willing to use the cross-border mobile payment existing as a new service.
Research also shows that the firm reputation will not significantly influence the initial trust,
as previously reported in other studies [52]. This suggests that users do not care about
whether mobile payment enterprises have a high reputation abroad. Under the condition
of risk guarantee and performance optimization, Chinese tourists might be more interested
in cross-border mobile payment.

As to hypotheses made about UTAUT?2, the performance expectancy (3 = 0.28) can
significantly influence the use intention. Specifically, the performance expectancy has the
strongest influence on the use intention. Besides, TTF can influence the use intention via
the performance expectancy. At the same time, the performance expectancy can influence
the use intention via the initial trust [48,53]. This can not only prove the correlation
among ITM, TTF, and UTAUT2, but also provide solid evidence for the importance of the
performance expectancy. To what extent that cross-border mobile payment can increase
efficiency of consumer behaviors of Chinese tourists is of vital importance to study the
use intention of cross-border mobile payment. Research results also suggest that the effort
expectancy (3 = 0.078), facilitating conditions (3 = 0.126), and price value ( = 0.097)
can significantly influence the use intention. First of all, when Chinese users are using
cross-border mobile payment in South Korea, they can obtain technical support and service
support. If cross-border mobile payment requires little effort to operate, users will be
more willing to use it. Second, the fees generated by users’ use of cross-border mobile
payment in South Korea are also one of the major considerations for Chinese consumers to
decide whether to use cross-border mobile payment or not. However, the social influence
(B = 0.053) on the use intention is insignificant. This means that suggestions provided by
people around users actually cannot stimulate users” desire to use cross-border mobile
payment. This is probably because cross-border mobile payment is a highly sensitive
personal financial service. Chinese tourists’ requirement to keep the financial data and
transaction in confidentiality has covered their need of ostentatious consumption. Hedonic
motivation ( = 0.022) and habit (3 = 0.021) cannot significantly predict the use intention
of cross-border mobile payment. Thus, the following conclusion can be reached, that is,
hedonic motivation and habit in the new structure of UTAUT2 are not correlated with the
cross-border mobile payment use intention.

7. Implications

This research has made several major theoretical contributions. First, this research
extends the research into mobile payment from a novel perspective. As far as we are
concerned, the early research, though having already involved the applications of mobile
payment, has not yet examined the use intention of cross-border mobile payment. Therefore,
this research concentrates on the use intention of cross-border mobile payment, which can
make precious contributions to the extension of the research scope of mobile payment.
Second, this research explains the use intention of cross-border mobile payment using
integrated research methods, and emphasizes the correlation among the UTAUT2, ITM,
and TTE. Though previous research findings have already indicated a significantly direct
influence of performance expectancy on the use intention, few research findings have shed
light on the mediating variable between the performance expectancy and the use intention.
PE can exert an influence on the use intention via the initial trust. Meanwhile, TTF is one of
major prerequisites for the generation of performance expectancy among users. All these
research findings will deepen the understanding of the use intention of cross-border mobile
payment and lay a solid foundation for sustainable research into the future cross-border
mobile payment field.

Our results also have implications for practitioners. Conclusions of this research can
provide practical implications for cross-border mobile payment use intention, facilitate
cross-border mobile payment institutions” optimization of their services and implemen-
tation, and attract potential Chinese users and boost consumption. To identify which
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factors can affect consumers’ cross-border mobile payment, use intention is necessary.
Under the background of rapid growth of information technology and global integration,
a comprehensive viewpoint can contribute to sustainability of this research, and provide
the theoretical basis for the expansion of the future research scope to the world scale.
Considering that Chinese are the largest number of tourists traveling to South Korea, the
tourists are adopted as research objects. By analyzing which factors can promote cross-
border mobile payment use intention, this paper attempts to motivate core influencing
factors of cross-border mobile payment in South Korea, and provide a necessary theoretical
basis and practical preparation for sustainable cooperation between the large-scale Fintech
market and tourist consumption market between China and South Korea. The variables
of TTF and UTAUT?2 are correlated. In other words, technology characteristics can sig-
nificantly affect performance expectancy and effort expectancy. An important channel to
improve users’ performance expectancy is to ensure task technology fit. If users acquire
payment services which are inconsistent with user demands, it is hardly predictable that
the service can achieve favorable performance. This requires cross-border mobile payment
to provide corresponding services according to user tasks. Additionally, netizens who
surf the Internet using mobile phones mostly prefer exquisite and convenient services
and content. Therefore, cross-border mobile payment enterprises should take the mobile
terminals and grid limitations into consideration so as to provide consistent improvement
of interface design and response rate, which can quickly acquire settlement information,
facilitate users’ operations and use, and increase users’ effort expectancy. Particularly to
some old user groups, ease of use of cross-border mobile payment is very important, and
professionals can be equipped to provide guidance for senior users. Facilitating condi-
tions can significantly affect users’ intention to use cross-border mobile payment. Since
the technology and environment for cross-border mobile payment are still in the initial
development stage, operators, apart from continuously expanding the overseas mobile
payment market, should resolve technological or service difficulties facing users in the use
process of cross-border mobile payment so as to avoid the loss rate of users. Additionally,
an active response should be made to these problems. Overseas technological support
and after-sales service should be reinforced to not let users feel helpless abroad and also
prevent users from rejecting cross-border mobile payment. Price value can significantly
affect users’ cross-border mobile payment use intention. Cross-border mobile payment
enterprises should consider bringing down the service fees generated by Chinese tourists’
use of cross-border mobile payment, and providing a reasonable exchange mechanism.
Cross-border mobile payment enterprises can provide preferential activities, such as pref-
erential coupons for Chinese tourists traveling to South Korea to increase cross-border
mobile payment use intention among Chinese consumers. To improve users’ initial trust
for cross-border mobile payment is of vital significance. In whatever field, as long as money
is involved, money is always one of the most important factors affecting user behaviors.
Therefore, it is necessary to strictly control technological risks, protect security of user data,
and reduce risks facing users to suffer financial losses while using cross-border mobile
payment abroad. Measures, such as strengthening of the monitoring system, reinforcement
of the Great Firewall, and monitoring the secret-stealing system and restoration system,
can be taken to guarantee data completeness.

8. Limitations and Future Research

This research revolves around cross-border mobile payment use intention among
Chinese tourists traveling to South Korea. In spite of the rigorousness and innovativeness
of literature review, theoretical model building, and questionnaire design, this research still
has the following limitations, due to constraints of human resources, material resources,
and other objective conditions.

Research objects fall under the range of 20 years old to 40 years old. The major
respondents are graduating from a college with a bachelor’s degree. Affected by multiple
factors, including difference of professions and salaries, the samples withdrawn might be
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unable to reflect the overall situations. Therefore, it is necessary to expand the age scope of
research objects and include more research objects.

According to UTAUT?2, TTE, and ITM, this research proposes the following hypotheses.
But there are still potential influencing factors to be developed. The future research can
proceed from different theoretical perspectives to put forward more diverse hypotheses
and influencing factors so that the formulation of strategies can be completer and more
accurate. With the development of the future economy and environment, applicability
of UTAUT2, TTF, and ITM will be impaired. In the future, cross-border mobile payment
should be investigated more.

The adjusting variables of UTAUT2 include the gender, age, experience, and volun-
tariness of use. Nevertheless, the samples are seriously disproportionate in terms of their
age and gender. This research studies users with the use experience. At the same time,
cross-border mobile payment is in itself a voluntary behavior. The non-voluntary behavior
is rare to see. So, these four adjusting variables are not examined. The follow-up research
can introduce these adjusting variables for further discussions.

9. Conclusions

This research focuses on studying cross-border mobile payment, which is not only
an innovative technology, but also an innovative service. As a substitute of the cash or
credit card, cross-border mobile payment has gained growing attention. Pitifully, existing
literature related to mobile payment has not yet deeply discussed the concept of the cross-
border mobile payment behavior and user intention. In order to make up the research
gap, this research proposes an integrated model and empirically verifies it to explain
the user decision to adopt cross-border mobile payment. Through a test of the research
model based on the sample data of South Korean and Chinese tourists, this research
identifies major antecedents that can affect user adoption, and enriches the knowledge
under this topic. Research results suggest that this model can explain the cross-border
mobile payment user intention of Chinese tourists traveling to South Korea. The integrated
model of UTUAT2, TFF, and ITM is not only appealing theoretically, but is also significant
empirically, because it explains the cross-border business in mobile payment. Research
reveals that task technology fit, initial trust, performance expectancy, effort expectancy,
facilitating conditions, and price value are major factors that can explain the cross-border
mobile payment use behaviors. Thereby, we suggest that companies related to cross-border
mobile applications should take a good look at this research to gain a better understanding
of what drives the user intention to use their products. To researchers, this research can lay
a solid foundation for improvement of the individual adoption model.
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Appendix A

Table A1l. Questionnaire.

Dimensions

Texts of Items

Technology characteristics [47,48]

Mobile payment provides ubiquitous services in Korea.
Mobile payment provides a real-time service in Korea.
Mobile payment provides a quick service in Korea.

Task characteristics [47,48]

I need to manage my accounts anytime anywhere in Korea.
I'need to settle accounts anytime anywhere in Korea.
In Korea, I need to have a real-time control in my accounts.

Task technology fit [47,48]

Mobile payment is appropriate in Korea.
Mobile payment account management services are appropriate in Korea.
Real-time mobile payment services are suitable in Korea.

Structural assurances [52,53]

In Korea, I do not incur the risk of financial losses using mobile payment.
I do not incur the risk of personal information theft using mobile payment.
In Korea, my mobile payment service has a Client Protection Policy.

My personal mobile phone information is secure when I use the mobile payment in Korea.

Personal propensity to trust [52,53]

I like the new environment.

I'like to use of new products like mobile payment in Korea.

In Korea, I like to use of non-classical means to transact money.
In Korea, I trust the financial transactions I execute.

Firm reputation [52,53]

In Korea, I trust my mobile payment.

My mobile payment is known for its suitability in Korea.

In Korea, the services my mobile payment provides are of great quality.
In Korea, my mobile payment is a secure application.

Initial trust [52,53]

In Korea, mobile payment seems dependable.

In Korea, mobile payment seems secure.

In Korea, mobile payment seems reliable.

In Korea, mobile payment was created to help the client.

Performance expectancy [30,48]

In Korea, mobile payment is useful to carry out my tasks.

Using mobile payments would increase the efficiency of shopping.

Using mobile payments in Korea would improve the quality of my travel quality.
Using mobile payments would allow me to have more convenient shopping in Korea.

Effort expectancy [30,48]

In Korea, it is easy to enter in the mobile payment page.

My interactions with my mobile phone and transaction terminals when using mobile
payment in Korea are clear and understandable.

I find it easy to use mobile payment in Korea.

It is easy for me to become skillful at using mobile payment in Korea.

Social influence [30,48]

My friends think that I should use mobile payments in Korea.

My family think that I should use mobile payments in Korea.

People who influence my behavior use mobile payment in Korea.

The use of mobile payment in South Korea gives me professional status.

Facilitating conditions [30,48]

I'have all the necessary resources to use mobile payment in Korea.

I'have the know-how to use mobile payment in Korea.

If I have any doubts about how to use the mobile payment service in Korea, I do have a
support line to help me.

Mobile payment is compatible with other technologies in Korea.

Hedonic motivation [31,48]

Using mobile payment in Korea is fun.

Using mobile payment in Korea is enjoyable.

Using mobile payment in Korea is very entertaining.
Using mobile payment in Korea is pleasant.
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Table A1. Cont.

Dimensions Texts of Items

Mobile payment is reasonably priced in Korea.
Price value [31,48] In Korea mobile payment is a good value for the money.
At the current price, mobile payment provides a good value in Korea.

The use of mobile payment has become a habit for me.

I am addicted to using mobile phone for general payment.
I must use mobile phone for payment.

Using mobile payment has become natural to me.

Habit [31,48]

I have the intention of making a service payment by mobile phone.

I'have the intention of managing my accounts using my mobile phone.

I have the intention of making a transfer by mobile phone.

I'have the intention of making my transactions by using the mobile payment service.

Use Intention [31,48]

Note: All items are based on 5-point scale (5 being “strongly agree” and 1 being “strongly disagree”).
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