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With recent advances in mobile technologies, mobile commerce is having an increasingly profound
impact on our daily lives, and beginning to offer interesting and advantageous new services. In particular,
the mobile payment (m-payment) system has emerged, enabling users to pay for goods and services
using their mobile devices (especially mobile phones) wherever they go. Mobile payment is anticipated
to enjoy a bright future.

In this paper, we reviewed the relevant literature regarding mobile payment services, analyzed the
impact of m-payment system characteristics and user-centric factors on m-payment usage across differ-
ent types of mobile payment users, and suggested new directions for future research in this emerging
field. To analyze the adoption behaviors of m-payment users, we proposed an m-payment research model
which consists of two user-centric factors (personal innovativeness and m-payment knowledge) and four
m-payment system characteristics (mobility, reachability, compatibility, and convenience). We evaluated
the proposed model empirically, applying survey data collected from m-payment users regarding their
perceptions on mobile payment. We also attempted to categorize m-payment users into early and late
adopters and delineated the different factors for these two types of adoptors that affect their intention
to use m-payment.

The results indicate that the strong predictors of the intention to use m-payment are perceived ease of
use and perceived usefulness. All respondents reported that the compatibility of m-payment was not the
primary reason in their decision to adopt it. Interestingly, our findings indicate that early adopters value
ease of use, confidently relying on their own m-payment knowledge, whereas late adopters respond very
positively to the usefulness of m-payment, most notably reachability and convenience of usage. More-
over, late adopters’ perceived ease of use is influenced by personal innovativeness, which can probably
be best explained by the fact that innovative late adopters are tech-savvy and feel confident to use m-
payment technologies for their needs.

Our study will assist managers in implementing appropriate business models and service strategies for
different m-payment user groups, allowing them to exert appropriate time, effort, and investment for m-
payment system development. Our study also provides directions for future mobile payment-related
studies.
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1. Introduction

Mobile commerce involves the sale of goods, services, and con-
tents via wireless devices, without time or space limitations (Au &
Kauffman, 2008; Mallat, 2007). As mobile commerce increases
in popularity, mobile payment will continue to facilitate secure
electronic commercial transactions between organizations or indi-
viduals (Ondrus & Pigneur, 2006). In this study, mobile payment
or m-payment is defined as any payment in which a mobile device

* Corresponding author. Tel.: +1 309 298 1409; fax: +1 309 298 1696.
E-mail addresses: c.kim@yumail.ac.kr (C. Kim), [-Lee@wiu.edu (1. Lee).
T Tel.: +82 (0)53 810 2752; fax: +82 (0)53 810 3213.

0747-5632/$ - see front matter © 2009 Elsevier Ltd. All rights reserved.
doi:10.1016/j.chb.2009.10.013

is utilized to initiate, authorize, and confirm a commercial transac-
tion (Au & Kauffman, 2008). Mobile payment is a natural evolution
of electronic payment, and enables feasible and convenient mobile
commerce transactions (Mallat, 2007). M-payments are typically
made remotely via premium rate SMS, WAP billing, Mobile Web,
Direct-to-subscribers’ bill and direct to credit cards. According to
Juniper Research. (2008), the gross transaction value of payments
made via mobile phone for digital goods (such as music, games
and ticketing) and physical goods (such as gifts, books or consumer
electronics) will exceed $300 billion globally by 2013. The report
predicts that the global annual gross transaction value will grow
over 5 times and ticketing segment will represent over 40% of
the global transaction value by 2013.
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Because electronic commerce organizations may achieve com-
petitive advantage via the provision of mobile payments to cus-
tomers, the issues associated with appropriate mobile payment
usage are of critical importance (Au & Kauffman, 2008; Mallat,
2007; Ondrus & Pigneur, 2006). In particular, the mobile user’s
intention to use mobile payment is of considerable interest to
researchers and practitioners, because financial institutions,
trusted third parties, payment service providers, and systems, soft-
ware and supporting service providers can benefit greatly from en-
hanced understanding of the key factors underlying mobile users’
intention (Dahlberg, Mallat, & O6rni, 2003a; Dahlberg, Mallat, &
Oérni, 2003b; Lim, 2007; Ondrus & Pigneur, 2006). Moreover, dif-
ferent user groups may perceive m-payment advantages differ-
ently and adopt new payment technologies accordingly. While
there is a need to understand the user-group level behavior, there
is little attempt to fill a gap in the user-group level research. In
light of the current state of the existing research on m-payment,
the objective of this study is to empirically assess the determinants
of the intention to use m-payment. In order to achieve this objec-
tive, we propose a research model that consists of two user-centric
factors and four m-payment system characteristics, two belief vari-
ables, and one user acceptance variable.

The technology acceptance model (TAM) is a well-recognized
model used to explain IS adoption behavior (Davis, 1989; Davis,
Bagozzi, & Warshaw, 1989). According to the TAM, adoption
behavior is determined by the intention to utilize a particular sys-
tem, which is, in turn, determined by the perceived usefulness and
the perceived ease of use of the system. One major benefit of using
the TAM is that it provides a framework by which the effect of
external variables on system usage can be assessed. In order to
adapt the TAM to the mobile payment context, we integrated it
with user-centric factors and four m-payment system characteris-
tics. Moreover, in order to further our understanding of the users’
adoption behavior, we categorized m-payment users into early
and late adopters and investigated the user-group level behavior.

The remainder of the paper is organized as follows: Section 2
develops the theoretical background of our study, focusing on the
technology acceptance theories and m-payment. Section 3 pre-
sents the research model and hypotheses. Section 4 provides a dis-
cussion of the research methods. Section 5 provides the analysis of
the survey results. Section 6 discusses the results. Section 7 follows
with the summary, contributions, implications, and limitations of
the study.

2. Theoretical background

In this section, the theoretical background of our study is devel-
oped with the literature review of the technology acceptance the-
ories, mobile payment systems, mobile payment system
characteristics, and individual differences.

2.1. Technology acceptance theories

A number of research models have been introduced to explain
computer-usage behavior. Fishbein and Ajzen’s (1975) Theory of
Reasoned Action (TRA), which depicts user behavior from social
psychology’s point, is the theoretical basis of Theory of Planned
Behavior (TPB) (Ajzen, 1991), Technology Acceptance Model
(TAM) (Davis, 1986) and Unified Theory of Acceptance and Use of
Technology (UTAUT) (Venkatesh, Morris, Davis, & Davis, 2003).
TRA is very general in nature and attempts to explain almost any
human behavior. According to TRA, a person’s performance of a
specified behavior is determined by his or her behavioral intention
(BI) to perform the behavior, and BI is jointly determined by the

person’s attitude and subjective norm concerning the behavior in
question.

TAM is one of the first and the most influential research models
to explain users’ IT adoption behavior (Davis et al., 1989). The TAM
has been recognized as a useful model of technology acceptance
behaviors in a variety of IT contexts, and is currently widely ap-
plied among researchers of information systems in general. The
fundamental rationale of the TAM is that IT users act rationally
when they decide to use an IT. In the process of users’ intention
to use new IT, two belief variables - perceived usefulness (PU)
and perceived ease of use (PEU) of the system - are the most sali-
ent factors in users’ intention. Perceived usefulness is defined as
the degree to which a person perceives that adopting the system
will boost his/her job performance. Perceived ease of use is defined
as the degree to which a person believes that adopting the system
will be free of effort. Perceived usefulness has an immediate effect
on adoption intention, whereas perceived ease of use has both an
immediate effect and an indirect effect on adoption intention via
perceived usefulness. In TAM2 (Venkatesh & Davis, 2000), an ex-
tended TAM, social and organizational variables such as subjective
norm, image, job relevance, output quality, and result demonstra-
bility are included in the model. All these factors are shown to have
direct impact on PU. In addition, the study shows that subjective
norm not only influences PU, but also has impact on user intention.

UTAUT (Venkatesh et al., 2003) proposes four key constructs
(performance expectancy, effort expectancy, social influence, and
facilitating conditions) as direct determinants of usage intention
and behavior. Note that in UTAUT, performance expectancy is the
same as TAM's perceived usefulness, and is defined as “the degree
to which an individual believes that using the system will help him
or her to attain gains in job performance.” Like perceived ease of
use in TAM, effort expectancy refers to “the degree of ease associ-
ated with the use of the system.” Unlike TAM, UTAUT introduces
moderating constructs (gender, age, experience, and voluntariness
of use) which are posited to moderate the impact of the four key
constructs on usage intention and behavior.

Even with the wealth of currently available research involving
the TAM and UTAUT, the models continue to be explored and im-
proved in new research (Luarn & Lin, 2005). In the new research,
studies assessing the acceptance of new technologies with differ-
ent user populations are clearly required. The TAM can be ex-
tended to investigate users’ intention to use m-payment, as
mobile payment systems are a type of new information
technology.

The individual differences and system characteristics are the
two primary constructs that have been recognized in the past re-
search. Individual differences were deemed to be the most signifi-
cant variables to IS success in the theoretical model put forward by
Zmud (1979). The importance of individual difference variables in
new technology acceptance was also underlined by Nelson (1990).
Moreover, the significant relationship between individual differ-
ences and IT acceptance has been demonstrated in several empir-
ical studies involving the TAM (Agarwal & Prasad, 1999;
Venkatesh, 2000). The integration of individual differences into
the system design is considered to be beneficial to human mobile
device interactions (Mallat, 2007; Ondrus & Pigneur, 2006). As
such, assessing the effects of individual differences in m-payment
adoption would be of critical importance.

Mobile payment system characteristics constitute another cate-
gory of external variables that may potentially affect users’ inten-
tion to adopt new IS. Davis (1989) suggested that the design
characteristics of a system exert immediate effects on perceived
usefulness as well as indirect effects via perceived ease of use.
M-payment system features are also thought to play a vital role
in the usage of m-payments. However, the assumptions regarding
the manner in which the acceptance of m-payment systems will be
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affected by various system characteristics have yet to be empiri-
cally verified. Hence, this study will shed some light on these
assumptions by incorporating m-payment system characteristics
into our research model.

2.2. Mobile payments

M-payment is an alternative payment method for goods, ser-
vices, and bills/invoices. It uses mobile devices (such as a mobile
phone, smart-phone, or Personal Digital Assistant) and wireless
communication technologies (such as mobile telecommunications
networks, or proximity technologies). Mobile devices can be uti-
lized in a variety of payments, such as payments for digital content
(e.g. ring tones, logos, news, music, or games), concert or flight
tickets, parking fees, and bus, tram, train and taxi fares. Mobile de-
vices access and utilize mobile payment services to pay bills and
invoices. Mobile devices allow the users to connect to a server, per-
form authentication and authorization, make a mobile payment
and subsequently confirm the completed transaction (Antovski &
Gusev, 2003; Ding & Hampe, 2003b).

A mobile payment service comprises all technologies offered to
the user as well as all tasks conducted by the payment service pro-
viders to carry out payment transactions. A number of technology
architectures/solutions have been proposed to improve cost, func-
tionalities, scalability and security (Guo, 2008; Manvi, Bhajantri, &
Vijayakumar, 2009; Massoth & Bingel, 2009; Mohammadi & Jahan-
shahi, 2008; Rahimian & Habibi, 2008). Mobile payment services
involve certain parties which perform unique value-adding roles
in the m-payment delivery chain (Dahlberg, 2007). Payments fall
broadly into two categories; payments for purchases and payments
of bills/invoices (Karnouskos & Fokus, 2004). In payments for pur-
chases, mobile payments compete with or complement cash,
checks, credit cards, and debit cards. In payments of bills/invoices,
mobile payments typically provide access to account-based pay-
ments, including money transfers, online banking payments, or di-
rect debit assignments.

A number of of studies have focused on the adoption factors of
m-payment. These studies have been based primarily on the TAM,
with additional constructs adapted for the study of m-payment
such as security, cost, trust, mobility, expressiveness, convenience,
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speed of transaction, use situation, social reference groups, facili-
tating condition, the attractiveness of alternatives, privacy, system
quality, and technology anxiety (Chen & Adams, 2005; Cheong,
Park, & Hwang, 2004; Dahlberg, Mallat, Penttinen, & Sohlberg,
2002; Dahlberg et al., 2003a; Dahlberg et al., 2003b; Dewan &
Chen, 2005; Mallat, 2004; Mallat & Dahlberg, 2005; Torsten, Ger-
pott, & Kornmeier, 2009; Valcourt, Robert, & Beaulieu, 2005; Zmi-
jewska, Lawrence, & Steele, 2004b). Due to the complexity and
dynamism of the m-payment diffusion, multiple perspectives are
needed to account for diffusion challenge, and market-level and
behavioral facets need more attention in explaining m-payment
diffusion (Ondrus, Lyytinen, & Pigneur, 2009). The previous studies
tend to overlook the system characteristics and individual differ-
ences specially pertaining to m-payment. More research is re-
quired to determine whether these factors influence the
intention to use m-payment.

Overall, the above-mentioned theoretical models have contrib-
uted to our understanding of user acceptance factors and behavior.
However, there is still a need for further studies in m-payment
users’ behavior. While UTAUT is a good candidate for our study,
we believe that the extension of TAM serves our research purposes
better than UTAUT. The constructs used in our model (i.e., individ-
ual differences and system characteristics) are more specific than
the generalized constructs used in UTAUT. We posit that systems
characteristics and individual differences affect users’ perception
of m-payment. To investigate individual differences in detail, two
factors, personal innovativeness and m-payment knowledge, were
identified. Along with these two factors related to individual differ-
ences, we also identified four system characteristics (mobility,
reachability, compatibility, and convenience). Below we discuss
in detail each category with its constructs.

3. Research model and hypotheses

Previous research has identified two principal categories of
external variables - namely, individual differences and system char-
acteristics — as major external variables of the TAM (Agarwal & Pra-
sad, 1999; Davis, 1993; Venkatesh, 2000). The proposed research
model includes two constructs of the individual differences and four
constructs of m-payment system characteristics (MPS) (see Fig. 1).

Perceived
Usefulness Hs

?

H7a Intention to Use

M-Payment

Perceived Ease
of Use

Mobile Payment User Type

Early Adopter & Late Adopter

Fig. 1. Research model.
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3.1. Individual differences

Individual differences are regarded as the most relevant vari-
ables to both IS success (Agarwal & Prasad, 1999; Chen, Czerwinski,
& Macredie, 2000; Karahanna, Ahuja, Srite, & Galvin, 2002; Sun &
Zhang, 2006; Zmud, 1979) and technological interaction (Dillon &
Watson, 1996). From the perspective of mobile commerce, it seems
that individual differences have been generally expected to be re-
lated to m-commerce usage. Previous m-commerce studies have
introduced a user-centric model to assess user’s acceptance moti-
vations and preferences (Coursaris & Hassanein, 2002; Zmijewska,
Lawrence, & Steele, 2004a; Zmijewska et al., 2004b). Interest in the
individual differences is growing in the user behavior studies of m-
payment. In this study, we will examine two individual difference
constructs, mobile payment knowledge and innovativeness, which
have been deemed important in IS and mobile service literature
(Chen et al., 2000; Tariq, 2007). These two constructs were selected
because it appears they are related to m-payment usage, as is de-
scribed in the following sections.

3.1.1. Personal innovativeness

Personal innovativeness is explained as the inclination of an
individual to try out any new information systems (Chang, Cheung,
& Lai, 2005). Personal innovativeness has a significant positive ef-
fect on online shopping decisions (Blake, Neuendorf, & Valdiserri,
2003; Crespo & del Bosque, 2008). Another study has shown that
domain specific personal innovativeness predicts well the adoption
behavior of IT innovations (Yi, Fiedler, & Park, 2006). Innovative
individuals have also been shown to be communicative, curious,
dynamic, venturesome, and stimulation-seeking. It has been
agreed that highly innovative individuals are active information
seekers with regard to new ideas (Tariq, 2007). The majority of
individuals still have relatively little expertise regarding various
new mobile services and therefore innovativeness will play an
important role in the intention to adopt the new mobile technolo-
gies. Considering the relative infancy of mobile services, it is appro-
priate to test innovativeness as an influencing variable under new
circumstances of m-payment. According to the above observations,
it is generally expected that personal innovativeness should have a
profound positive impact on perceived ease of use, which in turn
should influence users’ intention to adopt m-payment. Thus, this
study hypothesizes the following:

H1. Personal innovativeness will have a positive effect on the
perceived ease of use of m-payment.

3.1.2. M-payment knowledge

Given that there have been very few studies conducted thus far
addressing m-payment knowledge, this study attempts to deter-
mine whether any relationship exists between m-payment knowl-
edge and the intention to use m-payment. Web novices tend to
rely on the most basic and attractive features of the website inter-
face, while Web experts use their experience and can utilize their
knowledge to facilitate their information processing and to differ-
entiate between relevant and irrelevant information (Rieh, 2004).
The number of people who use mobile phones already exceeded
the number of people who use fixed lines connected to the Internet
(Dholakia & Rask, 2002). Given the popularity of the mobile de-
vices, it is of great importance to know if those who already use
some mobile services or those who are not afraid to disclose their
personal information to mobile vendors would not mind experi-
encing more exposure through m-payment. With the limited
amount of research on this subject, this study attempts to explore
the impact of m-payment knowledge on the perceived ease of
m-payment use. Mobile users with a high level of m-payment
knowledge are likely to find the m-payment systems to be easier

to use than mobile users lacking such knowledge. Thus, this study
hypothesizes the following:

H2. M-payment knowledge will have a positive effect on the
perceived ease of use of m-payment.

3.2. Mobile payment system characteristics

System characteristics have the potential to affect directly both
the perceived ease of use and the perceived usefulness of IS (Davis
et al., 1989). Previous research involving system qualities as exter-
nal constructs of TAM has suggested strong relationships between
the system characteristics and the TAM'’s theoretical constructs
(Davis, 1993; Venkatesh & Davis, 1996; Venkatesh & Davis,
2000). As mobile commerce and related m-payment grow rapidly
in importance, it is necessary to identify specific system character-
istics and assess their individual effects on both the perceived ease
of use and the perceived usefulness of m-payment.

Mobile technology is a broad category which addresses all de-
vices, protocols, and infrastructures that permit one to communi-
cate and exchange data with other individuals or systems
anywhere and anytime (Lim, 2007). With regard to mobile technol-
ogy, the unique attributes include mobility and reachability, which
provide mobile payments with advantages over online payments
(Ding, ljima, & Ho, 2004). Mobility implies that users can carry cell
phones or other mobile devices to conduct transactions from any-
where within a mobile network area (Au & Kauffman, 2008; Ding
et al., 2004). Reachability of the mobile devices makes it possible
for people to be contacted anytime and anywhere, and provides
users with the choice to limit their reachability to particular people
or times (Perry, O’hara, Sellen, Brown, & Harper, 2001). The de-
tailed explanations of m-payment systems (MPS) characteristics
are as follows.

3.2.1. Mobility

The most significant quality of mobile technology is mobility
per se: the ability to access services ubiquitously, on the move,
and via wireless networks and a variety of mobile devices, includ-
ing PDAs and mobile phones (Au & Kauffman, 2008; Clarke, 2001;
Coursaris & Hassanein, 2002; Mallat, 2007; Nohria & Leestma,
2001). In comparison with conventional electronic commerce, in
which transactions are conducted commonly via wire-Internet,
mobile computing provides users with more freedom and value,
allowing them to access time-critical information and services
regardless of time and place (Anckar & D’Incau, 2002; May,
2001). Au and Kauffman (2008) labeled the benefits provided by
mobile technologies as “anytime and anywhere computing” and
defined the two most common dimensions of mobility - indepen-
dence of time and place. The temporal and spatial dimensions of
mobility broaden computing capacity and allow, in principle, ac-
cess to information, communication, and services anywhere and
anytime. These observations lead to the following hypotheses:

H3a. Mobility will have a positive effect on the perceived ease of
use of m-payment.

H3b. Mobility will have a positive effect on the perceived useful-
ness of m-payment.

3.2.2. Reachability

Reachability of the mobile devices makes it possible for people
to be contacted anytime and anywhere, and provides users with
the choice to limit their reachability to particular people or times
(Au & Kauffman, 2008; Ng-Kruelle, Swatman, Rebme, & Hampe,
2002; Ondrus & Pigneur, 2006). This feature renders m-payment
users reachable by m-payment service providers. Transactions
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such as mobile payments require service providers to actively par-
ticipate. There may be situations in which the m-payment user
must be contacted for some clarifications. For example, financial
service providers might attempt to reach m-payment users to in-
form them of recent mobile transactions, account balance, etc. This
reachability makes it easy for mobile service providers to contact
m-payment users for informational purposes, clarifying by calls
and emails through a mobile device. Thus, with the greater reach-
ability afforded by the m-payment systems, users will tend to be
more willing to engage in mobile payments. These observations
lead to the following hypotheses:

H4a. Reachability will have a positive effect on the perceived ease
of use of m-payment.

H4b. Reachability will have a positive effect on the perceived use-
fulness of m-payment.

3.2.3. Compatibility

Studies on mobile banking verify its relative advantage over
other existing banking services. Mobile services’ compatibility
with user needs and lifestyles, and the possibility of trying out a
new service have a positive effect on attitudes towards adoption
(Ding et al., 2004; Mallat, 2004). A previous study has noted the
similarity of perceived usefulness and ease of use constructs in
the TAM (Mallat & Dahlberg, 2005). The perceived usefulness and
ease of use variables can be assumed to be parallel with each other,
and together with compatibility they have been shown to be the
most significant indicators of adoption (Mallat, Rossi, & Tuunainen,
2006). We consider that compatibility has an indirect effect on
user’s intention to use m-payment through perceived ease of use
and perceived usefulness. Therefore, we propose the following
hypotheses:

H5a. Compatibility will have a positive effect on the perceived
ease of use of m-payment.

H5b. Compatibility will have a positive effect on the perceived
usefulness of m-payment.

3.2.4. Convenience

Many believe profoundly in the benefits of technology, but only
when technology is premised on the intention to make life easier
for people and to ameliorate the difficulty of common tasks (Obe
& Balogu, 2007). Convenience as a research construct has primarily
been discussed in the marketing and consumer behavior literature
(Berry, Seiders, & Grewal, 2002; Jih, 2007; Ng-Kruelle et al., 2002).
Convenience has also been identified as one of the most important
factors in the success of mobile commerce (Xu & Gutierrez, 2006).
Convenience is related to the elements generating time and place
utility for users (Clarke, 2001). In a study of mobile ticketing ser-
vices for public transportation, Mallat et al. (2006) assumed that
the intention to use mobile services is affected by the circum-
stances of use, such as the availability of other alternatives and
time pressure in the service use situations. Considering the defini-
tion provided above, we can conclude that convenience is nothing
but a combination of time and place utilities, which are clearly
principal characteristics of m-payment. We propose that conve-
nience exerts a positive effect both on the perceived ease of use
and the perceived usefulness of m-payment.

H6a. Convenience will have a positive effect on the perceived ease
of use of m-payment.

H6b. Convenience will have a positive effect on the perceived use-
fulness of m-payment.

3.3. Perceived ease of use

Many studies over the past decade have pointed to evidence
regarding the critical effect of perceived ease of use on intention,
either directly or indirectly with its effect on perceived usefulness
(Davis et al., 1989; Venkatesh & Davis, 1996, 2000; Agarwal & Pra-
sad, 1999). To prevent the underutilized m-payment system
usages, m-payment must be both easy to learn and easy to use.
Hence, we hypothesize that the perceived ease of use of m-pay-
ment should exert a positive effect on both the perceived useful-
ness and intention to use m-payment.

H7a. Perceived ease of use will have a positive effect on the
perceived usefulness of m-payment.

H7b. Perceived ease of use will have a positive effect on the inten-
tion to use m-payment.

3.4. Perceived usefulness

Users’ intention to use a information technology is predicated, to
a large degree, on their perceived usefulness of the system (Davis
et al., 1989). There is also a certain amount of empirical evidence
in the mobile technology literature regarding users’ intention to
use mobile technology (Au & Kauffman, 2008; Mallat, 2007; Ondrus
& Pigneur, 2006). Users will use m-payment systems when they
find the system to be useful for their transaction needs or financial
issues. Therefore, we hypothesize that perceived usefulness will ex-
ert a positive effect on the intention to use m-payment.

H8. Perceived usefulness will have a positive effect on the
intention to use m-payment.

3.5. Early adopter and late adopter

Not all individuals in a society adopt an innovation simulta-
neously. Rather, they tend to adopt it at different periods, and they
may be classified into different adopter categories on the basis of
when they first begin to use the innovation (Rogers, 1995). In this
study, we classified mobile payment users into two types - early
adopters and late adopters - on the basis of the timing and behav-
ioral characteristics of new technology adoption. Early adopters ac-
tively engage in information seeking to learn more about the
benefits of using new technology (Hong & Zhu, 2006). An assess-
ment and evaluation of the information obtained manifests itself
in the form of beliefs regarding the new technology. Early adopters
often function as opinion leaders who can encourage others to
adopt the innovation by providing evaluative information (Rogers,
1995). Early adopters have a shorter adoption-decision span than
late adopters. Thus, the first individuals to adopt a new technology
do so not only because they become aware of the innovation some-
how sooner than their peers, but also because they require less
time to move from a knowledge phase to a decision phase (Hong
& Zhu, 2006). Based on these observations, we infer that the pro-
posed external constructs have different effects on the belief con-
structs of m-payment, depending on the m-payment user types.
Therefore, we proposed the following hypotheses:

H9a. The effect of personal innovativeness on the perceived ease
of use of m-payment depends on m-payment user types.

H9b. The effect of m-payment knowledge on the perceived ease of
use of m-payment depends on m-payment user types.

H9c. The effect of mobility on the perceived ease of use and per-
ceived usefulness of m-payment depends on m-payment user

types.
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H9d. The effect of reachability on the perceived ease of use and
perceived usefulness of m-payment depends on m-payment user

types.

H9e. The effect of compatibility on the perceived ease of use and
perceived usefulness of m-payment depends on m-payment user

types.

HOf. The effect of convenience on the perceived ease of use and
perceived usefulness depends on m-payment user types.

H9g. The effect of perceived ease of use on the perceived useful-
ness and intention to use m-payment depends on m-payment user
types.

H9h. The effect of perceived usefulness on the intention to use m-
payment depends on m-payment user types.

4. Research methods
4.1. Construct measurement

Based on our review of the previous related literature and the
comments gathered from our interviews, we constructed our sur-
vey instrument. We utilized a multiple-item method, in which
each item was measured on a five-point Likert scale from strongly
disagree to strongly agree. The items in our survey instrument
were developed either by adapting the existing measures validated
by other researchers (e.g., mobility, reachability-related factors) or
by converting the definitions of the constructs into a questionnaire
format (e.g., m-payment knowledge). The survey items are shown
in the Appendix.

The initial version of our survey instrument was subsequently
refined via pretesting with a few professors, each with significant
expertise in the study of mobile commerce. The instrument was
then further pilot-tested with 15 respondents who are heavy mo-
bile services users. The multiple phases of instrument development
resulted in a significant degree of refinement and restructuring of
the survey instrument, as well as the establishment of the initial
face validity and internal validity of the measures (Nunnally,
1978).

4.2. Data collection procedure

The survey was conducted over the course of 12 weeks through
visiting schools, universities, companies, research institutes, and
Internet cafes, as well as e-mail surveys and interviews in Korea
from February through May, 2009. To ensure that the measured
beliefs were based on direct behavioral experience with the object,
only responses from those who had previously used the mobile
payment were included in our analysis. Among the 1700 question-
naires distributed, 360 questionnaires of those with experience of
mobile payments were initially collected for input. Later, approxi-
mately one-fourth of the collected questionnaires were dropped
due to missing data or invalid responses. Finally, 269 question-
naires were ultimately utilized for empirical analysis.

5. Empirical analysis

Descriptive statistics were used for the demographic analysis of
the samples. The reliability and validity were measured using the
Cronbach’s alpha in order to assess the internal consistency of
the construct measurement. Structural Equation Modeling (SEM)
was applied using Amos 5.0 software package to conduct hypoth-
esis testing (SEM) of the proposed research model. The SEM is use-

ful for the evaluation of the casual relationship between variables
as well as the compatibility of the research model.

5.1. Demographic analysis

A total number of 269 responses were utilized in the analysis.
The demographic profile of the respondents is shown in Table 1.
With regard to gender, males dominated (59.9%) over females
(40.1%). In terms of age, the respondents are roughly evenly dis-
tributed from 20 to 40 years old. With regard to education, the
majority were at least university graduates or equivalent (about
64% including the postgraduates).

With regard to profession, company employees constitute the
majority, at 50%, whereas students constitute 28% of the respo-
dents. Of those who are working, approximately 15% earn an aver-
age annual income of more than $50,000. Respondents with
earnings between $ 30,000-50,000 constitute approximately 30%
of the total respondents. According to annual income and educa-
tional levels, the majority of the respondents appear to belong to
the middle class of Korean society (Korea National Statistical Of-
fice, 2002). The vast majority of respondents utilize m-payment
1-3 times per month (81%) and have more than 2 years of mobile
payment experience (60% including categories with over 3 years).
With regard to the primary reason for using m-ayment, the major-
ity of the respondents consider ease of transaction to be the most
popular primary reason (41%), followed by “always carry” (32%)
and “easier access than cash” (23%). The number of early adopters
(44%) and the number of late adopters (56%) are roughly balanced.

5.2. Reliability and validity analysis

Prior to the data analysis, the measurement instruments were
evaluated for reliability. This was done to determine the degree
to which the observed variables measured the “true” value, and
whether they were “error free.” Thus, the constructs were tested
for reliability, using Cronbach’s alpha test. Nunnally (1978) sug-
gested that the score for each construct should be greater than
0.6 to be considered reliable. As shown in Table 2, the Cronbach’s
alpha (reliability) ranges from 0.747 to 0.907. Because the overall
reliability of measurement was above 0.7, the measurement
instrument was shown to have a sufficient internal consistency.
As a result, the data were found to be appropriate for further
analysis.

In an effort to test for the convergent and discriminant validity
of the constructs, factor analysis with varimax rotation was em-
ployed. The Kaiser-Meyer-Olkin measure of sampling adequacy
(MSA) was found to be 0.920. Thus, the application of factor anal-
ysis was deemed appropriate. According to Hair, Anderson, Ta-
tham, and Black (1998), in order to determine the minimum
loading necessary to include an item in its respective construct,
variables with loading greater than 0.3 were considered signifi-
cant; loading greater than 0.4, more important; and loadings of
0.5 or greater were quite significant. Thus, this study accepts items
with loading of 0.5 or greater. Two rounds of factor analyses were
conducted. The initial solution suggested that nine factors could be
extracted, and thus, Varimax rotation with factor loadings was
then generated. A total of 9 factors with Eigen values greater than
1.0 were identified. The 9 factors accounted for approximately 76%
of the total variance.

5.3. Research model evaluation

We conducted the covariance structure analysis using Amos 5.0
software to test the hypotheses. The measures of overall goodness-
of-fit for the research model are shown in Table 3. Absolute fit
measures evaluate the overall suitability of the model through
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Table 1
Demographic profile of respondents.

Behavior 26 (2010) 310-322

Division Frequency Percent (%) Division Frequency Percent (%)

Age Under 19 9 3.3 Gender Male 161 59.9
20-25 65 24.2 Female 108 40.1
26-30 79 29.4 Total 269 100.0
31-40 84 31.2 Earnings ($) Less than 10,000 79 294
41 or older 32 11.9 10,000-30,000 67 249
Total 269 100.0 30,000-50,000 83 30.9

Education Under high school 7 2.6 50,000 or more 40 14.9
High school graduate 5 1.9 Total 269 100.0
University student 81 30.1 M-payment use frequency per month  1-3 times 218 81.0
University graduate 121 45.0 4-10 times 36 134
Postgraduate 54 20.1 11-20 times 12 4.5
Other 1 0.4 More than 21 time 3 1.1
Total 269 100.0 Period of m-payment use Less than 1 year 58 21.6

Occupation  Entrepreneur 16 5.9 1-2 years 60 223
Public servant 12 4.5 2-3 years 69 25.7
Company salaried employee 136 50.6 Over 3 years 82 30.5
Waged worker 10 3.7 Primary reason for use Always carry 87 323
Student 75 27.9 Easier access than cash 63 234
Housewife 5 1.9 Ease of transaction 110 40.9
Researcher 7 2.6 Quick access to account 9 3.3
Retiree 1 0.4 M-payment users Early adopter 118 43.9
Other 7 2.6 Late adopter 151 56.1
Total 269 100.0 Total 269 100.0

Table 2
Results of reliability and validity analysis.
Items Factors group Reliability
1 2 3 4 5 6 7 8 9

PEU2 797 187 .156 —.052 127 141 174 127 .066 .907

PEU3 .781 195 154 .099 .096 .104 .145 .081 .075

PEU4 .755 115 .092 275 .094 .145 112 .070 118

PEU1 744 .101 .263 .116 128 213 147 .046 128

PEU5 727 235 .092 .268 .058 .065 120 .190 .097

BIU1 .049 .824 113 102 —.004 —.041 155 —.006 —.046 .868

BIU3 273 .758 .076 .095 124 172 .082 111 177

BIU2 265 .745 .017 .025 139 .166 .062 114 .265

BIU4 211 722 107 .043 142 272 .025 .063 219

MOB2 151 .085 834 197 .046 144 .081 .109 .050 .842

MOB3 195 147 .763 244 126 —.002 .027 .288 -.057

MOB1 .196 .030 .758 .077 254 177 —-.029 —-.017 .240

CON1 222 .075 165 719 305 242 .101 .106 161 .898

CON3 133 138 383 .683 210 118 113 176 157

CON2 132 .085 .356 672 .301 191 180 161 .200

CON4 398 .088 .140 .630 233 219 .084 .037 .087

COM2 135 126 114 .165 .861 158 .051 .036 .017 .874

COM1 130 .072 .066 263 831 .097 124 .149 .072

COM3 133 138 287 223 719 115 151 .169 .074

MPK2 167 122 .109 222 120 .809 .078 .038 156 .826

MPK1 155 .087 .108 .087 134 736 .302 .036 —.022

MPK4 171 220 113 152 111 729 237 .079 .089

MPK3 268 392 —.007 382 143 617 139 —.004 —.282

INN2 .096 203 .019 .070 .023 .094 .876 .064 -.016 .817

INN1 231 .034 .014 .097 .190 158 781 .021 .075

INN3 165 .054 .076 .104 .069 297 728 .061 .044

REA1 216 .039 215 .034 .103 .078 .102 .838 .075 747

REA3 .078 185 164 400 325 .064 .028 .618 —-.010

PUN3 195 372 139 194 117 189 135 .088 .628 .806

PUN2 372 385 121 257 .042 —.012 .023 —.011 596

Eigen value 12.201 2.647 2.222 1.757 1416 1.275 .986 919 .767

Accumulative distribution (%) 38.129 46.402 53.345 58.835 63.259 67.243 70.326 73.199 75.595

Note: INN; innovativeness, MPK; m-payment knowledge, MOB; mobility, REA; reachability, COM; compatibility, CON; convenience, PEU; perceived ease of use, PUN;

perceived usefulness, BIU; behavioral intention to use m-payment.
Bold face means ‘significant loadings’.

Chi-square, GFI (Goodness of Fit Index), RMR (Root Mean square
Residual), and RMSEA (Root Mean Square Error of Approximation).
Incremental fit measures evaluate the fitness of the research model
via NFI (Normed Fit Index), CFI (Comparative Fit Index), and TLI
(Turker-Lewis Index). Parsimonious fit measures evaluate the fit-
ness level of the research model through NC (Normed Chi-square).

The fitness of the research model from the covariance structure
modeling analysis is presented in Table 3. With regard to the re-
sults of our analysis of the fitness, the p value for y? appeared as
0.000, which did not satisfy the standard. However, as the result
is affected by the sample size and complexity of the model sensi-
tively, it was determined that it was more proper to evaluate the
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Table 3
Measures of model fitness.
Chi-square DF p-Value CMIN/DF RMR GFI NFI CFI TLI RMSEA
436.300 302 .000 1.445 .043 .900 913 971 .964 .041

fitness by means of RMR, GFI, NFI, CFI and RMSEA. The comparison
of all fit indices with their corresponding recommended values
provided evidence of acceptable model fit (NS=1.445,
RMR = 0.043, GFI = 0.900, NFI = 0.913, CFI=0.971, TLI = 0.964, and
RMSEA = 0.041). Thus, we move to the final step of the study, the
test of the hypotheses.

5.4. Hypotheses testing using all data

In an effort to determine the effects of m-payment system char-
acteristics and individual differences on the perceived ease of use,
usefulness, and intention to use m-payment, we conducted covari-
ance structure modeling analysis, the test results of which are
shown in Fig. 2 and Table 4.

First, personal innovativeness is associated positively with per-
ceived ease of use at a significance level of 0.01; therefore, we con-
cluded that Hypothesis 1 was supported. In addition, individual m-
payment knowledge (MPK) is also related positively to perceived

Innovativeness

Reachability

Compatibility

Convenience

Perceived

Usefulness

Perceived

Ease of Use

ease of use at a significance level of 0.05; therefore, Hypothesis 2
is supported.

Hypotheses 3-6 investigated the causal role of m-payment sys-
tem characteristics (mobility, reachability, compatibility, and con-
venience) on perceived ease of use and perceived usefulness.
Hypothesis 3a and 3b specifically tested the role of mobility as a
predictor of perceived ease of use and perceived usefulness. As
had been suggested, mobility was indeed associated with per-
ceived usefulness at a confidence level of 0.05. However, Hypothe-
sis 3a was not supported (p = 0.678). Similarly, Hypotheses 4a and
4b were concerned about the impact of reachability on perceived
ease of use and perceived usefulness. The results showed that
user’s reachability has a significant effect on both constructs;
therefore, Hypotheses 4a and 4b were supported.

Hypotheses 5a to 5b assessed the effect of compatibility on per-
ceived ease of use and perceived usefulness. To our surprise, both
hypotheses were not supported. Hypotheses 6a to 6b assessed the
effect of convenience on perceived usefulness and perceived ease

Intention to Use

M-Payment

Path significance: ” p<0.01, : p<0.05

Fig. 2. Hypothesis test.

Table 4
Hypothesis test result.

Attributes Estimate S.E. CR. p Hypothesis status
Innovativeness — Perceived ease of use 0.126 0.048 2.647 0.008 H1 Supported
MPK — Perceived ease of use 0.149 0.049 3.056 0.002 H2 Supported
Mobility — Perceived ease of use 0.042 0.102 0.416 0.678 H3a Not supported
Mobility — Perceived usefulness 0.189 0.094 2.009 0.045 H3b Supported
Reachability — Perceived ease of use 0.390 0.123 3.161 0.002 H4a Supported
Reachability — Perceived usefulness 0.273 0.126 2.164 0.030 H4b Supported
Compatibility — Perceived ease of use 0.040 0.07 0.570 0.569 H5a Not supported
Compatibility — Perceived usefulness 0.042 0.067 0.624 0.533 H5b Not supported
Convenience — Perceived ease of use 0.217 0.097 2.242 0.025 H6a Supported
Convenience — Perceived usefulness 0.180 0.09 1.991 0.046 H6b Supported
Perceived ease of use — Perceived usefulness 0.748 0.091 8.226 0.000 H7a Supported
Perceived ease of use — Intention to use mobile payment 0.343 0.105 3.274 0.001 H7b Supported
Perceived usefulness — Intention to use mobile payment 0318 0.103 3.096 0.002 H8 Supported
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Table 5
Mobile payment user classification.

I am willing to take risk

I am interested in new technology

I tend to be first in buying new products

I am kind-of cosmopolitan

If someone else did it first, it might be all right

Early adopter

Adopting may be an economic necessity
Adopting may be a result of peer pressure
I still feel uncertain about new technology
Everyone else has done it, should I?

I am suspicious of changes

Late adopter

of use. The results showed that convenience has a significant posi-
tive impact on both constructs at a confidence level of 0.05. Addi-
tionally, perceived ease of use was positively associated with
perceived usefulness at a significance level of 0.01.

At last, Hypotheses 7b and 8 assessed the manner in which per-
ceived ease of use and perceived usefulness are associated with the
intention to use m-payment. The results indicated that both per-
ceived ease of use and perceived usefulness exerted significant ef-
fect on the intention to use m-payment at a significance level of
0.01.

5.5. Hypotheses testing by mobile payment user types

In this study, m-payment users were classified into two types,
early adopters and late adopters, on the basis of their responses
to the new technology. In our survey, respondents were asked to
select the statement that best described them. Based on their re-
sponses, the responders were classified as one of the two user
types, as is shown in Table 5.

The results of our m-payment classifications showed that
43.9% of respondents considered themselves early adopters while
the majority (56.1%) referred themselves as late adopters. To
investigate the differences in the demographic characteristics of
these two user groups, their age and education level were ana-
lyzed. For early adopters, 18.6% of the survey respondents are in
the age range of 20-25 years, 33.1% 31-40 years, and 36.4% 26-
30 years. 55.1% of the survey respondents are university gradu-
ates, and 24.6% university students. For late adopters, 23.8% of

,j070 -

. // .- ’
Convenience -7125

Ease of Use

the survey respondents are in the age range of 26-30 years,
27.8% 20-25years, and 29.1% 31-40 years. 35.1% of the survey
respondents are university graduates, and 33.8% university stu-
dents. The characteristics of the two groups are consistent with
the overall sample characteristics. The difference in the age be-
tween the two groups was not statistically significant (F = 6.320,
p=0.013; t=1.011, p = 0.313). The difference in the education le-
vel between the two groups was also not statistically significant
(F=10.552, p=0.001; t=1.278, p=0.202). Based on these obser-
vations, individual differences and m-payment system character-
istics were further analyzed for these two types. The path
analysis results for m-payment user types are shown in Fig. 3
and Fig. 4, and the detailed test results for the hypotheses are
as follows.

First of all, in the case of early adopters who represent 43.9% of
all respondents, none of the m-payment system characteristics
were significantly related with perceived usefulness. On the other
hand, perceived ease of use was explained by m-payment knowl-
edge, mobility, and reachability. On the contrary, in the case of
late adopters, reachability and convenience were related posi-
tively to perceived usefulness. Moreover, perceived ease of use
was positively related to personal innovativeness and reachabili-
ty. Besides, in both cases perceived ease of use was positively re-
lated to perceived usefulness. Perceived ease of use and perceived
usefulness were positively related to the intention to use m-pay-
ment. In an effort to verify the differences in m-payment user
types, loose cross validation was performed to determine the
cross validation through the par value of each group matrix. The
results of our analysis are shown in Table 6. The results suggest
that there is a significant difference between the two groups in
the effect of m-payment knowledge, mobility, and innovativeness
on perceived ease of use. Furthermore, the results also indicate
that there is a significant difference between the two groups in
the effect of convenience and reachability on perceived
usefulness.

6. Discussions

In this empirical study, we analyzed users’ acceptance of m-
payment. In order to adapt the TAM to the mobile payment con-
text, we extended it with two user-centric factors and four system
characteristics. Moreover, in order to futher our understanding of

Perceived
Usefulness

Intention to
Use Mobile
Payment

Perceived

Fig. 3. Test result for early adopters.
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Fig. 4. Test result for late adopters.

the users’ adoption behavior, we categorized m-payment users
into early and late adopters and investigated the user-group level
behavior.

Our results show that users with hightly innovative charac-
terisitcs found m-payment to be easy to use. M-payment users
with significant m-payment knowledge do not have difficulty
in adapting to m-payment. Among the four system characteris-
tics, reachability and convenience have significant effects on per-
ceived ease of use and perceived usefulness. It is noted that
among the four system characteristics reachabilty is the most
important predictor of perceived ease of use and perceived use-
fulness. Compability does not have an effect on either perceived
ease of use or perceived usefulness. All in all, perceived useful-
ness was explained by mobility, reachability, convenience and
perceived ease of use. Compared to traditional offline payment,
the growth opportunities of m-payment abound. As telecommu-
nications technologies advance, m-payment service providers can
enhance these system characteristics without additional costs by
taking advantage of the declining cost of technologies, thus
resulting in greater adoption by users.

Table 6
Hypothesis test results by mobile payment user type.

The results indicated that both perceived ease of use and per-
ceived usefulness exerted significant effect on the intention to
use m-payment. Among the variables under study, perceived
ease of use is the greatest predictor of perceived usefulness.
The result shows that the easier to use the users feel m-payment
is, the more useful they feel m-payment is. Perceived usefulness
in turn has a positive effect on the intention to use m-payment.
For users to continue to use m-payment, m-payment services
should be designed and developed to deliver value to them.
The usefulness can be further enhanced by providing better m-
payment services without increasing the complexity of the m-
payment services.

For early adopters, the level of m-payment knowledge is cru-
cial to the users’ perceived easy to use of m-payment. This can
be explained by the fact that the knowledge of m-payment gives
early adopters confidence to try complex m-payment features in
a variey of usage contexts. Moreover, early adopters consider
mobility and reachability necessary for the perceived ease to
use of m-payment. However, no m-payment system characteris-
tics affect the perceived usefulness of m-payment. This result

Model constructs

Early adopter

Late adopter Cross validity C.R.

Estimate CR. Label Estimate CR. Label
Perceived ease of use = M-payment knowledge 0.346"" 4.024 Par_20 0.082 1.569 Par_92 2.616°
— Mobility 0.332" 1.969 Par_21 0.108 0.875 Par_93 2.105"
— Convenience 0.125 0.708 Par_27 0.181 1.592 Par_99 1.457
— Compatibility 0.047 0.451 Par_28 0.041 0.504 Par_100 0.041
— Reachability 0.433" 2.348 Par_29 0.416" 2.490 Par_101 0.068
— Innovativeness 0.057 0.766 Par_31 0.166" 2.585 Par_103 2.106"
Perceived usefulness — Mobility 0.139 0.955 Par_30 0.216 1.544 Par_102 0.382
— Compatibility 0.120 1.258 Par_25 0.039 0.401 Par_97 1.165
— Convenience 0.070 0.614 Par_26 0.348" 2.554 Par_98 2.815°
= Reachability 0.102 0.620 Par_24 0.433" 2.010 Par_96 5.854"
— Perceived ease of use 0.681"" 6.416 Par_32 0.871" 5.474 Par_104 0.994
Intention to use mobile payment Perceived ease of use 0.277" 1.986 Par_19 0.389" 2.739 Par_91 0.515
= Perceived usefulness 0.499° 2.395 Par_18 0.223" 2.098 Par_90 1.181

" p<0.05.
* p<0.01.

*
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indicates that when it comes to the usefulness of m-payment,
early adopters cannot expect much of the features of the new
m-payment systems. The result may be attributable to the fact
that when the early adopters started to use m-payments, the
systems were in the early stage of diffusion and provided only
limited fuctions to users. For late adopters, however, reachability
and innovativeness are important predictors of the perceived
ease of use of m-payment. The effect of reachability on the per-
ceived ease of use can be attributed to the fact that late adopters
are relatively passive and cautious in technology adoption and
think m-payment systems to be free of effort if m-payment ser-
vice providers make m-payment services more reachable to oth-
ers. The effect of personal innovativeness on the perceived ease
of use indicates that non-innovative late adopters may need
exteneded help in using the m-payment systems. Additionally,
another difference between early adopters and late adopters is
the effect of convenience on the perceived usefulness. Unlike
early adopters, late adopters thinks the provision of convenience
to be essential for the usefulness.

7. Conclusion

The main objective of our study was to determine the factors
that affect the use of m-payment. To achieve our objective, a
research model was proposed which consists of six external
variables (two individual differences and four system characteris-
tics), two belief variables (perceived usefulness and perceived
ease of use), and one dependent variable (the intention to use
m-payment).

The major contributions of this study are as follows. First, this
study successfully extended TAM in the mobile payment context,
which is different from the context of other information systems.
This study incorporated the system characteristics and individual
differences which pertain to m-payment, but were overlooked in
the previous m-payment studies. The findings of this study have
external validity owing to the representative demographics of
the respondents. The validated instrument will be useful to
researchers in further developing and refining m-payment re-
search models, as well as to managers in developing effective m-
payment service systems.

The results of empirical analysis show that perceived ease of
use and perceived usefulness were determined to be significant
antecedents of the intention to use m-payment. Individual differ-
ences, convenience, and reachability are critical determinants of
the perceived ease of use of m-payment. Compatibility has an
insignificant effect on perceived usefulness and perceived ease of
use. M-payment knowledge has a greater effect on perceived ease
of use than does personal innovativeness.

The in-depth analysis of m-payment user types demonstrated
that in the case of early adopters, the m-payment system
characteristics have no effect on the perceived usefulness, as
early adopters usually cannot expect much of the useful features
from the new technology. However, mobility and reachability
affected the ease of use of m-payment, which in turn increase
the intention to use m-payment. On the other hand, for late
adopters, reachability affects both the perceived ease of use
and usefulness of m-payment. Unlike early adopters, late adopt-
ers perceive m-payment to be useful if m-payment is reachable
and convenient. Moreover, innovative late adopters perceive
m-payment to be easier to use than non-innovative late
adopters.

For m-payment service providers, the results provide invaluable
information on the user behavior. For users to continue to use m-
payment, m-payment services should be designed and developed
to deliver value to them. As telecommunications technologies ad-

vance, m-payment service providers can enhance the system char-
acteristics without additional costs by taking advantage of the
declining cost of technologies, thus resulting in greater usefulness
by users. The usefulness can be further enhanced by providing bet-
ter m-payment services without increasing the complexity of the
m-payment services.

There exist clear differences between the two user groups. M-
payment service providers need to apply different business mod-
els and strategies depending on the user groups and diffusion
stages of m-payment services. At the early diffusion stage of
the m-payment services, the service providers need to focus on
perceived ease of use of early adopters. When the m-payment
service market gets mature and competitive, they need to pro-
vide a variety of service options to accommodate both the early
and late adopters.

Implications and further studies

The findings of this study have significant implications for the
development and refinement of mobile payment services. Con-
sidering significant time and money required for the develop-
ment of mobile payment systems, it is of paramount
importance to ensure that mobile users will actually use m-pay-
ment. In order to achieve this goal, attention must be paid to the
development of appropriate m-payment services business model
and marketing strategies as well as systems design. From the
practical perspective, m-payment users can be classified as
either early adopters or late adopters. Individual differences
and m-payment system characteristics affect differently the per-
ceived usefulness and perceive ease of use of these two types of
users. Our findings will also help the service providers invest
appropriate time, effort, and money in the development and pro-
visions of services. From the managerial perspective, the findings
of this research should also prove very helpful to a number of
stakeholders in mobile commerce such as merchants, mobile
network operators, banks, designers of m-payment systems,
and consumers of m-payment services.

From the academic perspective, we attempted to classify exter-
nal variables into consumer-centric (individual differences) and
technology-related (system characteristics) constructs, and inte-
grated them into the proposed research model. In the future, when
studying new constructs, a researcher should be able to readily re-
late them to one of the constructs according to their characteris-
tics. In addition, this study guides directions for future research
regarding the classification of m-paymemt user types. While this
study identified the two user types, future research may well focus
on more adequate and acceptable classifications of m-payment
users.

However, this study also has limitations. First, we did not
incorporate actual usage behavior into the proposed model.
However, substantial empirical support exists regarding the cau-
sal link between intention and usage behavior (Venkatesh & Da-
vis, 2000). Second, there may exist other individual difference
and system characteristics variables that can affect the intention
to use m-payment. Other individual difference variables for fu-
ture studies include cognitive activity and self-efficacy. Other
system characteristics suggested in the previous studies include
localization, accessibility, personalization, and ubiquity. Finally,
the criteria for the user classification may be further elaborated,
and other moderating variables can be investigated in future
studies. Despite the above-mentioned limitations, we believe
that this paper furthers our understanding of the intention to
use m-payment, and will provide a useful set of guidelines for
the provision of m-payment services to different m-payment
user groups.
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Appendix A
1. Survey items for MPS characteristics
Mobility
MOb1 I believe mobile payment is independent of
time
MOb2 I believe mobile payment is independent of
place
MOb3 I can use mobile payment anytime while
traveling
Reachability
REA1 In general, I would be always reachable by
. others through phone call
REA2 Mobile payment can be connected
regardless of the location
REA3 It is always possible for my bank to contact

me when it is needed

Compatibility

CoOM1 I believe mobile payment is compatible
with existing technology

COM2 I believe mobile payment is compatible
with other mobile services

COM3 I believe mobile payment is compatible
with my daily routine tasks

Convenience

CON1 Mobile payment is convenient because the
phone is usually with me

CON2 Mobile payment is convenient because I
can use it anytime

CON3 Mobile payment is convenient because I
can use it in any situation

CON4 Mobile payment is convenient because

mobile payment service is not complex

2. Survey items for individual differences
Personal innovativeness

INN1 I know more about new products before
other people do

INN2 I am usually among the first to try new
products

INN3 New products excite me

M-payment knowledge

MPK1 I enjoy purchasing products via mobile
devices

MPK2 I use Internet banking, credit cards, or
mobile payment to make purchases

MPK3 I mostly use mobile payment when
purchasing goods or services via mobile
phone

MPK4 I would be confident to use m-banking for

financial transactions

Perceived ease of use

PEU1 Learning to use the mobile payment is easy
for me

PEU2 My interaction with mobile payment
procedure would be clear and
understandable

PEU3 It would be easy for me to become skillful
at using the mobile payment

PEU4 I would find the mobile payment easy to use

PEU5S I would find a mobile payment procedure

to be flexible to interact with

Perceived usefulness

PUN1 Using mobile payment would enable me to
pay more quickly

PUN2 Using mobile payment makes it easier for
me to conduct transactions

PUN3 I would find mobile payment a useful

possibility for paying

Behavior intention

BIU1 Now I pay for purchases with a mobile
phone

BIU2 Assuming that I have access to the m-
payment, I intend to use it

BIU3 During the next six (6) months I intend to
pay for purchases with a mobile phone

BIU4 Five (5) years from now I intend to pay for

purchases with a mobile phone

*
Deleted due to a cross-factor loading.
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