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Abstract
Push-Pull-Mooring framework is adopted to identify the antecedents affecting users’ switching intention from
Internet payment to mobile payment. Using the data obtained from 264 valid respondents, the results show that
both the mooring factors (perceived switching cost and personal innovativeness) and pull factors (relative
advantages of substitute information technology and critical mass) are direct antecedents affecting customer
switching behavior. In addition, mooring factors could moderate the relationship between push factors
(dissatisfaction on system quality and dissatisfaction on service quality) as well as pull factors and customer
switching intention. Managerial implications of findings were provided to payment service providers for
maintaining incumbent customers and attracting potential customers.
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1 Introduction
Recently, the prevalent usage of mobile devices among vast majority of online users has resulted in the dramatic
increase of mobile commerce (m-commerce) [70]. As one of the most representative application of m-commerce,
mobile payment (m-payment) is regarded as a critical driver to boost its successful development [74]. M-payment
refers to the use of wireless communication and mobile devices to enable the purchase of services and goods and to
provide users with fast convenience, independence, mobility and flexibility [7], [41], [65]. Beyond the capability of
supporting both online and proximity-based transactions, m-payment methods have direct benefits for both
merchants and consumers [36]. For merchants, m-payment services promise an increased transaction volume,
customer loyalty and decreased transaction cost [36]. And for consumers, m-payment services could provide an
enjoyable purchasing experience that is secure, fast and convenient [36].
Attracted by the strong potential of m-payment, numerous firms have launched or updated m-payment applications
to strive for prominence and huge profits (such as Alipay, Boku, and Paypal), and some of them even transferred
their current services from Internet based to mobile based services [52]. However, the m-payment adoption does not
increase globally despite its enhanced security and convenience [36]. China takes a lead with m-payment usage rate
reaching 74.6% in 2017 and Internet payment remaining only 25.4%, while only 38% of US population show the
willingness to use m-payment, and 74% still take Internet payment as their preference [59]. In Middle East, only 1%
population would like to use m-payment [59], indicating more efforts for promotion of m-payment is still necessary.
According to Lu et al. [52], Internet payment highlights the payment process with the use of PC (Personal Computer),
while m-payment puts more emphasis on the use of mobile devices (such as mobile phone, smartphone) requiring
the use of mobile network [17], [47], [60]. Although m-payment provides customers with an even safer and easier
payment process [40], the imbalanced situation in the whole world shows a reminder for m-payment applications - it
is still important to effectively appeal the users who are still locked in Internet payment to m-payment.
However, extant studies on m-payment mainly focused on users’ adoption/acceptance, and continuance usage
intention [8], [25], [39], [48]. Little attention was paid to the factors that drive users to switch from incumbent payment
method to m-payment. Essentially, internal beliefs and external stimuli that users hold to guide their adoption and
continuance usage intention might not be employed to explain the switch [8], [24], [25], [39], [48], [54], since the
switching behavior reflects the best choice after comparing the characteristics of different systems [21]. Currently,
users’ switching behaviors have been examined in various contexts including e-health care services [44], online
auctions [50], mobile shopping [43], and blog services [32], but the distinct characteristics of m-payment may
challenge the results derived from other research settings.
Hence, a model of switching behavior from Internet payment to m-payment was established and examined based on
push-pull-mooring (PPM) framework in this study. PPM framework serves as a theoretical basis to reveal the
predictive factors of customers’ switching behavior [9], [31], [43], including push factors that drive customers away
from current services, pull factors that attract customers to new alternative, and mooring factors that either facilitate
or block switching behavior [3].
The contributions of this paper are twofold. First, we address the gap of usage behavior for m-payment from the
perspective of switching by extending the PPM framework to the context of m-payment application. Second, we
generate results to offer suggestions for m-payment service providers to attract potential users as well as to retain
existing users. The reminder of this paper is organized as follows. Section 2 summarizes previous studies pertaining
to switching behavior, m-payment, and PPM framework. Section 3 elaborates on the research model and
hypotheses with detailed explanations. Section 4 elaborates the empirical methods and results. Finally, the
discussions and conclusions are presented in Section 5 and 6 respectively.

2 Literature Review
In this section, the theoretical contributions in the field of mobile payment and customer switching behavior are
described in order to highlight the gaps in the existing literature. Especially, relevant literature including advantages
of mobile payment and related studies, customer switching behavior, push-pull-mooring framework related studies
are presented as follows.

2.1

Advantages of Mobile Payment and Related Studies

M-payment is the payment method for goods, services, or bill invoices [41], [52] using mobile devices (such as a
mobile phone, smart-phone, or personal digital assistant) and wireless communication technologies (such as mobile
telecommunications networks, proximity technologies) [70], [78]. Compared with other payment methods, the
mobility of m-payment service frees users from temporal and spatial constraints. The advantages of m-payment for
customers and companies were discussed in numerous literature [36], [65]. For customers, key benefits include
convenience, speed, mobility, and independence, while strengths such as increased transaction volumes, faster
transactions, greater convenience, increased consumers loyalty and reduced transaction costs contribute to
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significant advantages for companies or vendors [7], [65]. Premised on that, m-payment is considered as a future
star application with the greatest market potential in mobile communications discipline [49].
M-payment usage has attracted increasing attention from academic researchers. Among extant studies on mpayment usage, the mechanism of adoption/acceptance and continuous usage were frequently discussed [8], [25],
[39], [48], [51], [60]. In these studies, Technology Acceptance Model (TAM) and Unified Theory of Acceptance and
Use of Technology (UTAUT) model with additional variables were generally used, and several predictive factors of
adoption and continuous usage intention, such as cost, system quality, perceived risk and demographics have been
identified. However, the decision to accept m-payment is not made only with its advantages, but the result of
comparison between the m-payment and the incumbent payment system in use. Thus, it is necessary to consider the
antecedents that influence users’ switching intention from the incumbent payment application to m-payment.

2.2

Customer Switching Behavior

Customer switching behavior generally refers to customers’ transfer between service providers or firms [31], which
emphasizes on the main usage related to post-behavior based on the comparison. Users’ switching intention in this
paper is defined as the behavioral intention of replacing an incumbent payment application with an alternative.
Previous research demonstrated that switching behavior between different products or services could affect
enterprise competitiveness and long-term survival [21], [32], [43], [44], [50]. The research on customer switching
behavior has been one of the intrusive domain in marketing, and it was frequently predicted by switching intention in
academic literature. So far, switching behavior and its antecedents in online context, such as e-mails, blog services,
and online games have been explored [42], [72], [77]. Relative antecedents can be briefly summarized into two
aspects: (1) factors related to service or product, such as information quality, system quality, service quality,
availability of alternative attractiveness, and switching costs [21], [31], [37], [57]; and (2) factors related to users,
such as satisfaction, habit, and customer characteristics [18], [72], [77].
However, the distinctive characteristics of m-payment may challenge above results in typical research settings, as mpayment discloses highly personal information, and requires complicated set-up and involved process [70]. Due to
the unique characteristics of m-payment application, researchers have paid more attention to users’ switching
intention or behavior of m-payment application. For instance, some studies have investigated how product-based
factors influence switching intention. In particular, Wang et al. [70] argue that privacy concerns can be a key factor
that challenges the development of m-payment, and users might switch to alternative payment application if they
perceive that the incumbent vendor fails to protect their personal information. Researchers have also found monetary
rewards to influence users’ switching behavior of m-payment application, stating that users are more likely to switch
to alternatives that grant them with monetary rewards [64]. Additionally, scholars also examine the influence of
personal perception-based factors, such as satisfaction [70], trust [26, 80], inertia [27], [67], and flow [80] on users’
intention to switch to m-payment. For instance, Gong et al. [27] confirm that users experiencing inertia tend to persist
in using incumbent web payment and hesitate to switch to new m-payment application. Based on status quo bias
theory and coping theory, they also find that perceived value and perceived controllability to mobile payment
increase users’ intention to switch to mobile payment from web payment, but perceived threat decreases the
intention. Gong et al. [26] suggest that both users’ cognitive trust and users’ emotional trust in m-payment increase
the intention to switch to mobile payment application. Zhou [80] argues that when users obtain flow, they feel great
enjoyment and tend to be immersed in using mobile payment. As a result, this might drive users’ switch to mobile
payment. However, most of them examine the switching intention or behavior from the perspective of the perception
of m-payment service. Generally, users tend to compare the m-payment with the incumbent payment system that
they are using before making a switching decision. But little attention is paid to how the perception of incumbent
service influence users’ intention to switch. Meanwhile, it is unclear whether there are moderating variables that drive
or hinder users’ intention to switch. Therefore, based on PPM model, this study attempts to investigate the intention
to switch to m-payment from three aspects, push factors forcing users to be away from incumbent payment services,
pull factors attracting users to m-payment services, and mooring factors either encouraging or hindering switching
behavior.

2.3

Push-Pull-Mooring Framework Related Studies

The research related to PPM framework can be dated back to 1885 [63]. It comprehensively describes that
individual’s migrating decision from an original place to a new one in a certain period is affected by push, pull and
mooring factors [3]. Push factors, often referred to as stressors denoting the negative factors that drive people away
from the original place [3], such as decline in a natural resource, loss of employment, and lack of opportunities for
personal development [6]. Pull factors, often mentioned as attractors, which are the positive factors that destination
offers to people [3], including superior employment opportunities, higher income or education, preferable
environment, and opportunities for new activities [6]. Finally, mooring factors refer to the personal or social factors
which decide either potential migrants to stay at the original place or facilitate them to move to a new destination [45],
[58].
The PPM framework was selected to understand m-payment switching behavior in this study for two reasons. Firstly,
PPM framework provides an insight to explain individual’s migrating decision from one place to another in a certain
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period [3]. M-payment switching is defined as the behavior that results in users to shift from incumbent payment
application to alternatives [70]. The analogy between m-payment users’ switching behavior and human migration is
straightforward and of theoretical relevance [70]. Secondly, PPM framework has also been extended to marketing
domains to understand customer switching behaviors, such as MMORPGs [31], mobile shopping [43], social network
sites [10]. It is expected that PPM framework could provide a new lens for explaining users’ switching behavior in the
context of payment application.

3 Research Model and Hypothesis
Taking PPM framework as the theoretical basis, potential factors influencing switching behavior from Internet
payment to m-payment should be selected firstly. For push factors, satisfaction/dissatisfaction on current service was
regarded as an important indicator for service adoption or continuous usage [18], [51], [61], [76]. While in information
system context, performance of system, including system quality, service quality, and information quality, was the
most vital predictors for users’ satisfaction/dissatisfaction [19], [46]. Information quality mainly considers personalized,
complete, relevant, easy to understand, and secure content [19], which are common to both Internet payment and mpayment. Thus, dissatisfaction on system quality and dissatisfaction on service quality were selected as the push
factors that drive users away from incumbent payment services. For pull factors, alternative advantage is an
important factor to attract customers switch from one technology to another [65]. And individuals who face a new
choice would tend to imitate the behaviors of their peers [55], i.e., herd effect. Thus, relative advantages of substitute
information technology (IT) and critical mass were selected as the pull factors. For mooring factors, various factors
were investigated in previous research, such as switching cost, personal traits, and experience [13], [32]. In this
paper, the switching cost and personal innovativeness were viewed as vital mooring factors, because for individuals
who face with a new technology, switching cost is a critical barrier because it identifies an individual’s sacrifice in
psychological and even monetary aspect [38], while the personal innovativeness gives an initial motivation to use the
m-payment.
Premised on that, the final research model was presented in Figure 1.

Push Factors
Dissatisfaction on
System Quality

Dissatisfaction on
Service Quality
H1

Mooring Factors

H4

Perceived Switching
Cost

H3
Intention to Switch

Personal
Innovativeness
H5
Pull Factors

H2

Relative Advantage
of Substitute IT

Critical Mass

Figure 1: Research model
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Push Factors

This section attempts to hypothesize the relationship between push factors and users’ intention to switch from
Internet payment to m-payment. Push factors are operated as dissatisfaction with system quality and dissatisfaction
with service quality.

3.1.1

Dissatisfaction with System Quality

System quality measures desired characteristics of an information system, including a user-friendly interface, ease of
use, availability, system stability, and response time [19], [22]. A system with high system quality enables users to
easily navigate on and conveniently find information they need [46]. On the contrary, a system with poor usefulness,
usability and responsiveness excites users’ impatience and anxiety. If m-payment service could supply a higher
quality system for users than Internet payment system, where users could scan to pay by m-payment quickly,
whereas they need to wait or sign for Internet payment system, they would like to perceive that the Internet payment
system is fussier to operate. As a result, the intention to switch to m-payment will be increased. Thus, we suggest:
H1-1: Dissatisfaction with system quality positively affects the intention to switch from Internet payment to mpayment.

3.1.2

Dissatisfaction with Service Quality

Service quality is the overall support delivered by a service provider, which reflects reliability, responsiveness,
assurance and personalization of information system [79]. Service quality affects users’ trust, satisfaction, and
willingness to stay with the current service [31], [42]. Service satisfaction is usually adopted to examine the degree of
intention to stay with the incumbent service in both online and offline service contexts [31]. Unsatisfied customers
usually have a higher switching intention than those satisfied ones, thus if a customer is not satisfied with a product
or service, he/she will actively seek for an alternative [30]. In m-payment system, substantial functions that Internet
payment cannot provide are integratively-embedded to facilitate user’s comfort and increase the fun of use, such as
some convenient external-chain services (e.g. taxi-hailing app, red packet or gift packet). Premised on that, we
hypothesize that:
H1-2: Dissatisfaction with service quality positively affects the intention to switch from Internet payment to mpayment.

3.2

Pull Factors

This section explains how the pull factors influence users’ intention to switch from Internet payment to m-payment.
Pull factors are operated as relative advantage of substitute IT and critical mass.

3.2.1

Relative Advantage of Substitute IT

Referring to the human migration theory, attraction from another service influences customer’s switching intention,
which was also affirmed in the research of information systems [65]. M-payment provides customers with ubiquitous
purchase possibilities, an alternative to cash payment and timely access to monetary assets [55]. Previous studies
also demonstrated that users’ switching intention is positively related to their level of perception of the alternatives’
advantage [42]. Advantages of m-payment compared with Internet payment are likely to pertain to location and time
independent purchase possibilities. Those advantages offer better experience for users, thus encouraging them to
switch from Internet payment and switch to m-payment. We hypothesize that:
H2-1: Relative advantage of substitute IT positively affects the intention to switch from Internet payment to mpayment.

3.2.2

Critical Mass

Critical mass refers to “a small segment of the population makes big contribution to the collective action while the
majority does little or nothing” [10]. Critical mass reflects the extent that an individual believes the behavior happens
to a significant number of people. It emphasizes that individuals actively imitate the behaviors that occur among
other people who are important to them. Evidence shows that the peers’ behavior has a strong effect on churn, or
leaving a service provider of other customers [20]. Peer influence has a vital effect on affecting users’ behaviors of
adopting a new technology [33], [69]. Users’ decision to use a payment application is thus influenced by the other
users and merchants [76]. Currently, critical mass has been generally applied to examine the influence on adoption
of media, such as blogs, email, Twitter, and Facebook [62]. If most friends of a potential user use m-payment, the
latter would probably develop switching intention to avoid being in a minority. Thus, hypothesis is followed:
H2-2: Critical mass positively affects the intention to switch from Internet payment to m-payment.
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Mooring Factors

This section explores how mooring factors including perceived switching cost and personal innovativeness moderate
the relationship between push factors and the intention to switch. Similarly, the relationship between pull factors and
the intention to switch are also described.

3.3.1

Perceived Switching Cost

Migrating costs play a great role in migrating decision. Migrants might quit the migrating intention because of the high
cost. Similar to migration from original residence to a new destination, previous research in marketing also
highlighted that switching cost decreased customer’s defection [5], [70]. Switching costs are the penalties or
sacrifices including not only monetary damages but also psychological costs originating from the service transition
[37], which makes it difficult for users to switch from incumbent services to others [38]. When customers perceive
high switching cost, they usually voluntarily tend to locked in to the current service provider [3], [12]. During the
process of switching to m-payment service, two kinds of switching cost are equally inevitable: monetary costs, such
as mobile equipment cost, transaction fee, and access cost; and non-monetary costs, such as uncertainty and
possible loss related to adoption decision [32], [52], [73], [74]. If users have to undertake high switching costs for mpayment service, they probably prefer to stay at the relatively cheaper Internet payment. Thus, we posit hypothesis
below:
H3-1: Perceived switching cost negatively affects the intention to switch from Internet payment to m-payment.

3.3.2

Personal Innovativeness

Personal innovativeness refers to the degree of how individuals accept new ideas, make innovative decisions or
endeavor to try new things [56]. General innovation diffusion theory recognizes that highly innovative individuals are
more active in new information seeking, more capable of coping with high-level of uncertainty and perform a higher
likelihood to develop positive attitudes or intentions towards innovation than those with less innovativeness [35], [66],
[67]. Jackson et al [35] has also found the effectiveness of personal innovativeness on customers’ decision to accept
a technology. As a new payment method, m-payment needs to be objectively recognized, especially under the
circumstance of numerous news related to potential safety hazards. It might be easier for users with high
innovativeness to use m-payment, because they have stronger abilities to understand this new payment and cope
with risks. Thus, we propose:
H3-2: Personal innovativeness positively affects the intention to switch from Internet payment to m-payment.

3.4

Moderation Effect of Mooring Factors

Mooring factors are regarded as intervening obstacles. Individuals may not shift to a new choice under the effects of
mooring factors, even under strong influences of push or pull factors [3].
Switching cost is thought as an evident factor that remains users’ relationships [37]. In the process of technology
switching, even when monetary cost may not be involved, there are at least procedural costs during the switch [75].
A study by He and Reiner [29] found that customers may tolerate the incumbent products or services when switching
cost is perceived as high. Thus, switching cost could be an obstacle to users’ switching behavior even if they are
regretful and dissatisfied with their current application [9]. Although individuals were dissatisfied with the system
quality of Internet payment, like they thought it is more convenient to pay by scanning the QR code embedded in mpayment, the switching behavior will be blocked as they have to bear extra cost such as wireless Internet fee or
potential risks. Additionally, if individuals perceive the advantages of m-payment, such as the convenience without
spatial or temporal limitation, threshold of switching cost would remind them of considering their actual paying ability
or risk tolerance for m-payment. Also, even individuals were surrounded by various m-payment users, switching cost
would be a core factor to determine the intensity of passion on m-payment usage. That is, if a user perceives
switching cost as high, it is less likely that he/she will switch regardless of perceptions he/she holds on the two
services or products [75].
Thus, we hypothesize:
H4-1: Perceived switching cost negatively moderates the relationship between dissatisfaction with system quality
and intention to switch.
H4-2: Perceived switching cost negatively moderates the relationship between dissatisfaction with service quality
and intention to switch.
H4-3: Perceived switching cost negatively moderates the relationship between relative advantage of substitute IT
and intention to switch.
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H4-4: Perceived switching cost negatively moderates the relationship between critical mass and intention to switch.
Individuals with higher innovation skills are thought to have a higher tendency to accept new products or
technologies. Highly-innovative members are receptive to changes, inclined to see the potential of an innovation as
in accordance with their objectives [35], and are less anxious about new technologies [67]. In addition to acting as a
direct antecedent, personal innovativeness has been demonstrated as a moderator in IS studies. These studies
usually involve perception, attitude or behavioral intention. For instance, Tan and Sie [67] found that personal
innovativeness strengthened the positive relationship between satisfaction and self-brand connection. Chen and
Chen [11] successfully showed that personal innovativeness facilitated the relationship between attitude and
behavioral intention. Tsou [68] revealed that high personal innovativeness could strengthen the relationship between
attitude and adoption intention towards Office 2010 and Windows 7. In summary, personal innovativeness could be
regarded as a driving factor that increases the users’ switching intention. In this regard, following hypotheses are
proposed:
H5-1: Personal innovativeness positively moderates the relationship between dissatisfaction with system quality and
intention to switch.
H5-2: Personal innovativeness positively moderates the relationship between dissatisfaction with service quality and
intention to switch.
H5-3: Personal Innovativeness positively moderates the relationship between relative advantage of substitute IT and
intention to switch.
H5-4: Personal Innovativeness positively moderates the relationship between critical mass and intention to switch.

4 Research Methods
To affirm the effectiveness of the proposed model, a self-designed questionnaire is conducted to collect data. The
Structural Equation Modeling (SEM) analysis with AMOS 7.0 is used to test the conceptual framework. The
instrument development and measurement, data collection, data analysis and results are presented in this section.

4.1

Instrument Development and Measurement

The survey instrument is developed through three steps. Firstly, a draft of a multi-item questionnaire referring to the
previous literature was formed. For the push factors, both of dissatisfaction with system quality and dissatisfaction
with service quality were referred to Chiu et al. [16] For pull factors, relative advantage of substitute IT was referred
to Lu et al. [52], while critical mass was designed from the research of Luo et al. [53]. And for the mooring factors,
switching cost was formed referring to Jones et al.[37], and personal innovativeness was acquired from Agarwal &
Prasad [1]. Finally, for intention to switch, items were established with respect to Fan & Suh [21]. Items are slightly
modified to fit the research context, and all of them are measured with five-point Likert scales, ranging from disagree
strongly (1) through neutral (3) to agree strongly (5). Secondly, advice from academics and technology developers
were collected to revise the questionnaire. Then, minor adjustments were made to few items based on a pilot test.
For example, we deleted the items with general descriptions in dissatisfaction with system quality and service quality
- To what extent are you dissatisfied with the system/service quality of Internet payment?, and changed them to
specific items related to the characteristics of Internet payment system - Compared to m-payment, the work stability
of Internet payment is weaker, and Internet payment cannot provide qualified service that I need. Finally, 28 items for
7 constructs were reserved. For push factors, both dissatisfaction with system quality and service quality were
measured by five items respectively (SYQ1-5 & SEQ1-5). For pull factors, relative advantage of substitute IT was
tested by four items (RA1-4), and critical mass by three (CM1-3). For mooring factors, perceived switching cost was
measured by four items (SC1-4), personal innovativeness by four (PI1-4). And dependent variable - intention to
switch - was consisted of three items (IS1-3).

4.2

Data Collection

As the present study focuses on switching intention from Internet payment to m-payment, samples that indicating the
use of Internet payment and experience or knowledge of m-payment initially in China were selected. The definition of
Internet payment and m-payment were informed to participants before answering the questionnaire. Individuals
taking Internet payment as their main payment application were directed to answer the questionnaire. To increase
the reliability and validity of the results, the questionnaires took special care of the variety of the occupations of
respondents, which, include civil servants, business employees, freelances, and students. Considering the features
of respondents, questionnaire distribution is exercised based on the field survey. In order to improve the efficiency,
we established the online version using a popular questionnaire design site in China in advance for questionnaire
distribution, with participants directed to the homepage of this questionnaire by an online link. Participants filled out
the questionnaire without any monetary compensation voluntarily. Respondents can choose the format of paper or
electronic version to finish the questionnaire according to their reading preferences. Considering the basic scheme of
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our survey, which is based on the field survey, there is no difference between those respondents. Respondents were
firstly asked whether they have used Internet payment and experienced m-payment at least once or not; if positive
answer was obtained, he/she will be asked to participate in the survey.
Data were gathered with 280 respondents, of which 16 questionnaires obviously excluded for lack of serious
response. Specially, 54.55% of the participants aged 20-30, 31.82% aged 31-40, 9.85% aged 41-50, 2.27% aged
51-60, and 1.52% aged above 60. There was a smaller number of males (34.09%) than females (65.91%).
Regarding their occupations, 43.18% of the participants were students, 9.47% were business employees, 16.29%
were civil servants, 7.58% were professionals, and the rest were distributed in other fields. The educational level of
participants is: 11.74% with junior and below, 57.20% with bachelor’s degree, 28.41% with master’s degree and
2.65% with doctor’s degree.

4.3

Data Analysis and Results

To test the hypotheses, this study uses a two-stage methodology in which the measurement model and structural
model are developed and evaluated separately. Firstly, the main purpose of confirmatory factor analysis to establish
the convergent and discriminant validity of the constructs is described. Secondly, details of structural equation
modeling which performed to test the causalities in the proposed model is shown.

4.3.1

Measurement Model

Firstly, confirmatory factor analysis was carried out using AMOS 7.0 to test the convergent validity of seven
constructs. According to the criteria of the factor loading offered by Hair et al. [28] that all items should load more
than 0.6 (p<0.05) on their related factors, SYQ4, SEQ3, PI3, and CM2 are deleted. Among reserved 24 items, the
value of standardized factor loading to its related construct ranges from 0.704 to 0.943(p<0.001), as shown in
Appendix A. The data shows high convergent validity.
Secondly, composite reliability (CR) and average variance extracted (AVE) are calculated to test the reliability. From
Appendix A, all CR exceed the threshold of 0.7[28], and the AVE of each construct is higher than the acceptance
value of 0.5 proposed by Fornell & Larcker [23], indicating reliability meets the requirement.
Finally, the correlations between the constructs are compared with square roots of AVE to test discriminant validity.
As shown in Table 1, square roots of AVE are all higher than its correlations with other constructs, i.e., discriminant
validity of the measurement model is adequate.
Table 1: Correlations and square roots of average variance extracted

RA
CM
SYQ
SEQ
SCT
PI
IS

RA
.800
.671
.689
.542
.392
.367
.697

CM

SYQ

SEQ

SCT

PI

IS

.770
.589
.480
.379
.332
.637

.841
.675
.441
.375
.632

.790
.543
.352
.473

.827
.245
.268

.928
.404

.889

Note: Values on the diagonal represent the square root of the AVE, and the other matrix entries indicate the correlations
between each construct

4.3.2

Structural Model

The structural model is evaluated to test the goodness of fit of research model [4]. Results indicate that the chisquare of the structural model at 549.508 with d.f. of 231, the ratio of chi-square to d.f. at 2.379 below the cut-off
value of 3, GFI at 0.854 above the cut-off value of 0.80, NFI at 0.895 above the cut-off value of 0.85, CFI at 0.935
above the cut-off value of 0.85, TLI at 0.923 above the cut-off value of 0.9, and RMSEA at 0.072 below the cut-off
value of 0.08 are accepted [71].
Hypotheses are examined by structural equation modeling using AMOS 7.0. The results are presented in Table 2
and Table 3. Firstly, the main effect model shows that neither dissatisfaction with system quality or service quality
has significant effect on perceived intention to switch; H1 is rejected. Relative advantage of substitute of IT and
critical mass positively effects intention to switch respectively; H2-1 and H2-2 are supported. Switching cost
negatively affects intention to switch, while personal innovativeness positively does; H3-1 and H3-2 are supported.
Secondly, the interaction model shows that perceived switching cost moderates the relationship between
dissatisfaction with system quality and intention to switch, relative advantage of substitute IT and intention to switch,
critical mass and intention to switch respectively; H4-1, H4-3 and H4-4 are supported. However, the moderating
effects of perceived switching cost on dissatisfaction with service quality and intention to switch is not significant; H42 is rejected. Personal innovativeness negatively moderates the relationship between dissatisfaction with system
162

Mobile Payment: The Next Frontier of Payment Systems? - An Empirical Study Based
on Push-Pull-Mooring Framework

Liu Fan
Xiaoping Zhang
Laxmisha Rai
Yuanwei Du

Journal of Theoretical and Applied Electronic Commerce Research
ISSN 0718–1876 Electronic Version
VOL 16 / ISSUE 2 / MAY 2021 / 155-169
© 2021 Universidad de Talca - Chile

This paper is available online at
www.jtaer.com
DOI: 10.4067/S0718-18762021000200111

quality and intention to switch, dissatisfaction on service quality and intention to switch, relative advantage of
substitute IT and intention to switch, critical mass and intention to switch respectively; H5-1, H5-2, H5-3, and H5-4
are reversely supported. In order to estimate and compare the moderating effects size further, squared multiple
correlation (R2) of main model and four interaction models are compared. The effect size is evaluated by computing
Cohen’s f2 following the guideline of Chin et al. [14].

f 2  [ R 2 (extended model) - R 2 (intiative model)] /
(1)

[1  R 2 (intiative model)]

Note: Results of equation indicate small, medium and high moderating effects respectively when 0.02<f2<0.15,
0.15<f2<0.35, and f2>0.35. Medium and high effects signifies that the resulting path coefficients are vital.
Based on the f2 summarized in Table 2, the moderating effects of perceived switching cost (f 2=0.384) and personal
innovativeness are remarkable (f2=0.746), and the latter one holds a more important role than formal one.
Table 2: Results of structural equation model
Main
Model

Path
SYQ

-->

IS

-0.003

SEQ

-->

IS

SC

-->

IS

PI

-->

IS

RA

-->

IS

0.275
-0.123
*
0.169
**
0.288
*
0.323
***

CM

-->

IS

SYQ_SC

-->

IS

SYQ_PI

-->

IS

SEQ_SC

-->

IS

SEQ_PI

-->

IS

RA_SC

-->

IS

RA_PI

-->

IS

CM_SC

-->

IS

CM_PI

-->

IS

R2
0.685
f2
* p < .05. ** p<.01. *** p<.001.

Interaction to SYQ
0.488
*
-0.140
0.166
***
0.147
***

0.623
***
-0.208

0.134

0.046

0.261
**
-0.294
***

0.205
**

Interaction to SEQ

Interaction to RA

Interaction to CM

0.1770

0.057

0.163

0.073

0.187

0.115

0.087

0.261
-0.116
*
0.265
***
0.257
*
0.277
**

0.034
0.106
*
0.139
**
0.344
**
0.250
**

0.079

0.048

-0.080

-0.017

0.405
***
0.391
***
0.170
*

0.156
**
0.251
*
0.356
***

0.078
-0.097
*
0.329
***

-0.039

-0.088

0.418
***

0.163
**
0.285
*
0.313
**

0.170
0.434
***

-0.405
***
-0.026
-0.163
***
-0.220
***
-0.358
***
-0.096
*

0.815
0.703

0.927
3.315

0.684
-0.003

0.756
0.291

0.770
0.370

0.890
1.864

0.712
0.094

-0.245
***
0.817
0.721

Table 3: Path coefficients and significance
Hypot
hesis
H1-1
H1-2
H2-1
H2-2
H3-1
H3-2
H4-1
H4-2
H4-3

Path
Dissatisfaction with system quality-->Intention to switch
Dissatisfaction with service quality-->Intention to switch
Relative advantage of substitute IT-->Intention to switch
Critical mass-->Intention to switch
Perceived switching cost-->Intention to switch
Personal innovativeness-->Intention to switch
Dissatisfaction with system quality*Perceived switching cost->Intention to switch
Dissatisfaction with service quality*Perceived switching cost->Intention to switch
Relative advantage of substitute IT*Perceived switching cost->Intention to switch
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Path
coefficients
-0.003
0.275
0.288*
0.323***
-0.123*
0.169**

Rejected
Rejected
Supported
Supported
Supported
Supported

-0.294***

Supported

-0.026

Rejected

-0.220***

Supported
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Table 3: continuation
H4-4
Critical mass*Perceived switching cost-->Intention to switch
Dissatisfaction with system quality*Personal innovativeness-H5-1
>Intention to switch
Dissatisfaction with service quality*Personal innovativeness-H5-2
>Intention to switch
Relative advantage of substitute IT*Personal innovativeness-H5-3
>Intention to switch
H5-4

Critical mass*Personal innovativeness-->Intention to switch
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-0.096*
-0.405***
-0.163***
-0.358***
-0.245***

Supported
Reversely
Supported
Reversely
Supported
Reversely
Supported
Reversely
Supported

* p < .05. ** p<.01. *** p<.001.

5 Discussion and Implications
Adopting the PPM framework derived from human migration theory, this paper explores the factors influencing users
switch from Internet payment to m-payment. The findings and implications are described below.

5.1

Push Factors

Push factors comprise dissatisfaction with service quality and dissatisfaction with system quality of Internet payment
system, which are regarded to dominate the switching intention to m-payment service. However, to our surprise,
hypotheses were not verified in this paper. Neither dissatisfaction on system quality nor dissatisfaction on service
quality has influence on intention to switch from Internet payment services to m-payment ones. In other words, users
may switch to m-payment not because they are dissatisfied with the system and service quality of the current
Internet payment. These results were inconsistent with previous studies which demonstrated that both satisfaction
with system quality and service quality had positive effect on users’ attitude towards intention [19].
Due to the longer history of Internet payment and popularization of computer, both systems and services were
established earlier and more stable than those of m-payment, meeting the current needs of users temporarily.
Especially, our respondents are with high education level, and they are more likely to do well in using IT products. As
a result, although Internet payment applications have small number of flaws in their systems and services, users with
high education level can solve these problems by themselves. Consequently, it may not be a key factor pushing
them to switch to m-payment that they are not familiar with. Therefore, we suggested that m-payment providers and
investors do not necessary to overemphasize the advantages of their payment systems and services, but create
opportunities to familiarize potential users with functions of m-payment and encourage them to use it by methods
such as cooperation with merchants, services/product publicity, Q&A, and discount activities with m-payment.

5.2

Pull Factors

In this study, pull factors consist of relative advantage of substitute IT and critical mass. Both of them positively affect
the intention to switch from Internet payment to m-payment, which is also confirmed in other scholarly studies [2],
[20], [77].
Considering the effect of relative advantage of substitute IT, providers should realize that if users gradually notice the
superior advantages of m-payment to Internet payment, their intentions to switch will increase relatively. Some
promotional activities such as advertising can work in promoting product advantages. Meanwhile, for the effect of
critical mass, when individuals plan to use m-payment, possible uncertainty and risk may be the first thing they would
consider [15], [34]. In this situation, what they strongly need is the suggestions or influences from users they are
familiar with. Thus, we recommend that m-payment service providers and investors pay more attention to retain good
relationship with old customers, take advantage of sharing mechanism, and strive to attract opinion leaders or
community builders to influence potential users around them by word-of-mouth communication.

5.3

Mooring Factors

The mooring factors composed by perceived switching cost and personal innovativeness, which are examined as
independent and moderating variables. Firstly, in consistent with previous research (such as [35], [74]), perceived
switching cost shows a negative influence on intention to switch, while personal innovativeness shows a positive
effect. In this research, switching cost includes monetary and non-monetary costs. Considering the example
platforms available in companies such as Alibaba and Tencent in China, they charge extra fee for transferring fund
exceeding certain limit (as in Alipay), raising switching cost virtually. We suggest service providers set free trial
without limitations for new customers, and enhance m-payment quality to reduce potential risks. Moreover, result
implies that innovative individuals present higher positive intention towards m-payment. Thus, service providers
should target their customers rapidly and accurately with methods such as data mining analysis, and distinguish
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customer groups based on personal innovativeness. Payment application providers have to periodically insist on
innovative designs and functions so as to distinguish themselves from others. Products with new functions would be
more attractive to potential individuals with high level of personal innovativeness since product functions can be
chosen strategically to affect consumers’ responses to innovations.
Secondly, interaction models show that mooring factors can moderate the relationship between independent
variables and switching intention. As shown in Table 2, perceived switching cost negatively moderates the
relationship between dissatisfaction with system quality and intention to switch, showing the important role that
switching costs play. As mentioned before, additional fees are charged in some leading m-payment systems in China.
This research outcome is a warning to those providers and even others who may intend to start charging. It should
be noticed that, however, the switching cost is examined to give a positive influence on the relationship between
critical mass and intention to switch. A possible explanation is that for individual who is surrounded by m-payment
users, an illusion will be easy to arise that the m-payment has been a most popular payment method in the world.
Under the circumstances, one may regard opportunity cost would arise if they stay with the incumbent payment
system. Thus, they would be pushed forward to the m-payment system. Personal innovativeness shows negative
influences on the relationship between all the push and pull factors and intention to switch, which is opposite to our
hypotheses. On the one hand, when unsatisfied with the service and system of incumbent services, users with high
personal innovativeness tend to proactively and innovatively solve these issues by their own, instead of immediately
giving up the incumbent service. On the other hand, users with high personal innovativeness have a strong sense of
self-innovation, and thus they might be eager to explore innovations of a new product by themselves and become
opinion leaders who can influence whether people around them switch to the new product. As a result, if suppliers
have disclosed their product advantages or most people have generally accepted the product, the switching intention
of users with high personal innovativeness might be hindered.

6 Conclusion and Limitations
This empirical study focuses on the antecedents affecting users switching intention from Internet payment system to
m-payment by drawing upon PPM framework. The results suggest that switching behavior is decided by a cognitive
process including push, pull and mooring factors. Several predictors of switching behavior were identified in our
study. The pull factors, both relative advantage of substitute IT and critical mass, were examined to positively
influence intention to switch. Meanwhile, the push factors, both dissatisfaction with system quality and dissatisfaction
with service quality, were not significantly related to switching intention. In addition, for the mooring factors,
perceived switching cost showed a negative impact on intention to switch, while personal innovativeness shows a
positive influence. Considering moderating effect, the relationship between push factors as well as pull factors and
switching behavior could be moderated by perceived switching cost and personal innovativeness.
The current study contributes to the existing literature in several ways. Firstly, this study enables us to understand
the reasons of switching behavior from Internet payment to m-payment. Previous research mostly paid attention to
the adoption/acceptance or continuous usage with the m-payment system. However, the continuance and switching
behaviors of any technologies are not opposite extremes on the same continuum but are driven by different factors.
Although customers’ switching behaviors have been examined in different contexts [32], [43], [50], less attention was
paid to users’ switching intention in the context of payment applications. Thus, this paper may address the gap by
investigating users’ switching behavior from Internet payment to m-payment. Secondly, the PPM framework was
extended in the context of m-payment application by identifying specific variables (i.e., switching cost, critical mass,
alternative advantage).
In addition, the results also provide practical implications for m-payment service providers. Firstly, if users find that
m-payment application possesses considerable advantages, they tend to switch. Therefore, vendors of m-payment
application are advised to create and maintain competitive advantages in order to attract new users. For instance, mpayment service providers can provide a better user experience by optimizing the user interface, allowing diversified
means of payment (e.g., passwords, fingerprints and face-swiping), simplifying the payment process and so forth.
Secondly, compared with the users of other mobile devices, m-payment users are more sensitive to switching cost. If
users perceive the high switching cost, they are reluctant to switch to m-payment. Thus, for newcomers, in the early
period, monetary reward is regarded as an effective way to reduce customers’ perceived switching cost and attract
potential users in m-payment market. Finally, users with high innovativeness are more likely to switch to m-payment
application. Consequently, payment application providers have to periodically need to propose new designs and
functions to cater to individuals with high personal innovativeness.
Despite of academic and practical contributions, some limitations should be noted. Firstly, the survey was only
conducted in China. Payment culture differs in different countries, which is reflected in the fact that people from
different nations show different recognition for Internet payment or m-payment. Future studies should generalize our
research results to other cultural backgrounds. Secondly, our sample is with imbalanced gender ratio, and most of
the respondents have obtained bachelor’s and higher degrees. Future studies will extend the data to explore and
compare the influence mechanisms of a wider range of respondent groups. Secondly, the variables need to be
further investigated. More relevant variables, such as perceived risks, and privacy risks, should be taken into the
research model in further study.
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Appendix A: Convergent Validity Analysis and Reliability Analysis
Factor

Ite
ms
SYQ1

Dissatisfacti
on with
system
quality
(SYQ)

SYQ2
SYQ3
SYQ5

Dissatisfacti
on with
service
quality
(SEQ)

SEQ1
SEQ2
SEQ4
SEQ5
SC1

Perceived
switching
cost (SC)

SC2
SC3
SC4

Personal
innovativene
ss (PI)

PI1
PI2
PI4
RA1

Relative
advantage of
substitute IT
(RA)

RA2
RA3
RA4

Critical mass
(CM)

CM1

Intention to
switch (IS)

IS2

CM3
IS1

IS3

Description

FL

Compared to m-payment, the user interface of Internet
payment is badly designed.
Compared to m-payment, Internet payment loads all
the text and graphics less quickly.
Compared to m-payment, Internet payment operation
is more complicated.
Internet payment can’t respond to my requests as
quickly as m-payment.
I feel uncomfortable using the functions and services
provided by Internet payment.
Internet payment can’t provide the services I need.
Internet payment can’t meet the specific needs of mine.
Internet payment can’t provide the service on time.
It would take a lot of time and effort changing to mpayment system.
It would take a lot of learning costs towards changing
to m-payment system.
It would take a lot of related costs towards changing to
m-payment system.
In general it would be a hassle changing to m-payment
system.
If I heard about a new information technology, I would
look for ways to experimenting it.
Among my peers, I am usually the first to try out new
information technologies.
I like to experiment with new information technologies.
Compared to Internet payment, m-payment is not
limited by time and location.
Compared to Internet payment, m-payment is more
convenient.
Compared to Internet payment, m-payment is more
efficient.
Compared to Internet payment, m-payment is more
effective in managing a payment account.
Most people in my class/office use m-payment
systems.
Most people in my group use m-payment systems.
I have been used to paying by m-payment.
I will reduce the usage of Internet payment, and
increase m-payment.
M-payment is likely to become the primary payment
method of mine in the future.

CR

0.765
0.787
0.877 0.640
0.827
0.817
0.866
0.730
0.732
0.743

0.853 0.593

0.867
0.848
0.907 0.708
0.828
0.822
0.750
0.793

0.833 0.625

0.826
0.778
0.893
0.895 0.684
0.915
0.704
0.914

0.926 0.862

0.943
0.824
0.905

0.919 0.791

0.936
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