
Internet Research
Factors affecting purchase intention on mobile shopping web sites
Hsi‐Peng Lu, Philip Yu‐Jen Su,

Article information:
To cite this document:
Hsi‐Peng Lu, Philip Yu‐Jen Su, (2009) "Factors affecting purchase intention on mobile shopping web sites",
Internet Research, Vol. 19 Issue: 4, pp.442-458, https://doi.org/10.1108/10662240910981399
Permanent link to this document:
https://doi.org/10.1108/10662240910981399

Downloaded on: 02 December 2018, At: 11:03 (PT)
References: this document contains references to 40 other documents.
To copy this document: permissions@emeraldinsight.com
The fulltext of this document has been downloaded 19811 times since 2009*

Users who downloaded this article also downloaded:
(2014),"Factors affecting online repurchase intention", Industrial Management &amp; Data Systems,
Vol. 114 Iss 4 pp. 597-611 <a href="https://doi.org/10.1108/IMDS-10-2013-0432">https://doi.org/10.1108/
IMDS-10-2013-0432</a>
(2013),"Measuring consumer perceptions of online shopping convenience", Journal of Service
Management, Vol. 24 Iss 2 pp. 191-214 <a href="https://doi.org/10.1108/09564231311323962">https://
doi.org/10.1108/09564231311323962</a>

Access to this document was granted through an Emerald subscription provided by emerald-srm:273003 []

For Authors
If you would like to write for this, or any other Emerald publication, then please use our Emerald for
Authors service information about how to choose which publication to write for and submission guidelines
are available for all. Please visit www.emeraldinsight.com/authors for more information.

About Emerald www.emeraldinsight.com
Emerald is a global publisher linking research and practice to the benefit of society. The company
manages a portfolio of more than 290 journals and over 2,350 books and book series volumes, as well as
providing an extensive range of online products and additional customer resources and services.

Emerald is both COUNTER 4 and TRANSFER compliant. The organization is a partner of the Committee
on Publication Ethics (COPE) and also works with Portico and the LOCKSS initiative for digital archive
preservation.

*Related content and download information correct at time of download.

D
ow

nl
oa

de
d 

by
 K

IT
 L

ib
ra

ry
 A

t 1
1:

03
 0

2 
D

ec
em

be
r 

20
18

 (
PT

)

https://doi.org/10.1108/10662240910981399
https://doi.org/10.1108/10662240910981399


Factors affecting purchase
intention on mobile shopping web

sites
Hsi-Peng Lu and Philip Yu-Jen Su
Department of Information Management,

National Taiwan University of Science and Technology,
Taipei, Taiwan, ROC

Abstract

Purpose – The purpose of this paper is to explore a conceptual model for analyzing customers’
perceptions of using mobile commerce services for online shopping. This paper provides insights into
consumer behavior, and the results have important implications for designers, managers, marketers,
and system providers of mobile shopping (m-shopping) web sites.

Design/methodology/approach – An empirical investigation was carried out to test the
hypotheses. The samples include 369 professional participants. For testing the relationships of the
model, structural equation modeling (SEM) is used.

Findings – The results demonstrate that anxiety, which is an affective barrier against using
innovative systems, is a key negative predictor of a customer’s intentions to use mobile phones. Also,
the consumer’s self-perception of mobile skillfulness significantly affects anxiety, enjoyment, and
usefulness. Furthermore, enjoyment, usefulness, and compatibility have an impact on a customer’s
behavioral intentions.

Practical implications – The findings of this study help to understand what hinders or encourages
the m-shopping intention of online customers.

Originality/value – The results not only help develop a sophisticated understanding of mobile
commerce theories for researchers, but they also offer useful knowledge to those involved in promoting
m-shopping to potential purchasers. The value of the paper is that the results could be applied to other
portable information technology service adoptions, such as personal digital assistants (PDA), smart
phones, advanced mobile phones, and portable global positioning systems (GPS).

Keywords Mobile communication systems, Internet shopping, Consumer behaviour

Paper type Research paper

1. Introduction
In recent years, the phenomenal growth in the use of the internet and in the number of
mobile phone users has resulted in an unprecedented growth of mobile commerce (MC)
for meeting people’s needs in all areas of their lives. A forecast from the Market
Intelligence Center (MIC) (2006) suggests that the number of mobile phone subscribers
worldwide will increase from 2 billion in 2005 to 3.3 billion in 2010 – almost a 10.1
percent compound average annual growth rate.

This phenomenal growth is even more dramatic in Asia, including Taiwan. For
instance, a report by Taiwan’s National Communications Commission (NCC) stated
that in 2007 Taiwan’s mobile penetration rate (i.e. the number of mobile phone
subscribers divided by the population) was 104.7 percent, and that the number of
subscribers in Taiwan to third-generation (3G) mobile phones, which enable
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broadband wireless data services, surpassed 5.9 million, a growth rate of 119.4 percent
from 2006. A report from eMarketer states that the percentage of internet users who
have wireless Internet grew from 16 percent in 2001 to 56.8 percent in 2007. In other
words, the global wireless/mobile internet population is now larger than the population
that uses fixed lines, such as desktop personal computers (PCs), to access the internet.
The growth of this mobile population has great financial potential, especially for
business-to-consumers (B2C) retailing markets. A survey of global MC by Jupiter
Research projected 2009 revenues at US $88 billion.

As the popularity of this technology has grown, so have fancy varieties of MC
services, which have made possible the use of advanced mobile phones for mobile
shopping, mobile banking, booking, ticketing, making payments, and conducting other
kinds of online banking transactions. Mobile shopping (m-shopping) allows customers
to shop online at any time and in any location. However, very few consumers use their
mobile phones for online shopping. In fact, potential customers seem to avoid using the
existing systems.

Research into m-shopping services (MSS) on web site is still in its infancy, but what
is needed is a much better understanding of the factors that influence the adoption of
m-shopping. Although many MSS have been provided in different ways by online
productions retailers, what appears to be missing “is a clear understanding of the
motivations and circumstances from the perception of consumers themselves” (Sarker
and Wells, 2003, p. 35). Researchers need to find out how customers’ beliefs and
attitudes affect their use of MSS. Through a proper understanding of customers’
considerations and emotional feelings, managers can develop proper strategies for
promoting and building specific MSS that consumers will want to use.

Recent statistics indicate that the failure rate of new shopping web sites is very high
(Lin, 2007). Customers can easily switch from one mobile web site to another with just a
few presses of their thumbs. And because MSS are still in their beginning stages,
system providers have to invest a great deal of money to integrate different mobile
Internet infrastructures as well as web-dedicated software and hardware. The new
fashions and robust functions of computers are developing rapidly, with the result that
greater capabilities and efficiencies are constantly being introduced into advanced
mobile phones for MSS transactions. For example, a mobile web site can now supply
customers with comparisons of thousands of products to help them find products at
competitive prices. It can also support the whole flow of the shopping experience,
including logging in, delivering e-catalogues, searching for products, comparing prices,
ordering, paying, conducting after-services, and advertising. Thus, many shoppers
face many new and complex features when they use mobile shops.

Meanwhile, the m-shopping environment faces three major challenges. First, the
bandwidth of the mobile internet is narrower than that of fixed lines, and the new
networks occasionally disconnect without any warning. Second, compared to the
desktop PCs, mobile phones have limited input buttons, displays, computing abilities,
battery power, and memory. In particular, mobile phones usually are set up to move
automatically into a power-off or power-save status because of the limits of their
batteries, which shorten the time allowed to look for data. With smaller screens for
online transactions, MSS require more processing pages and steps than PCs do.
Finally, the environments in which MSS are often used are not stable enough. Unlike
transactions on desktops or laptops at home or in the workplace, a mobile-phone
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transaction might occur in circumstances that have severe time constraints, such as
while waiting for someone or while waiting for a traffic jam to clear.

Unfortunately, even skilled users may panic while operating these MSS functions
because so many complicated application systems have been placed into such a tiny
device, and these “new capabilities often negatively affect users’ experience on other
dimensions” (Jarvenpaa and Lang, 2005, p. 7). Several information technology (IT)
researchers have explored technophobia, or even anxiety, as a significant negative
inhibitor of IT acceptance (Compeau et al., 1999; McFarland and Hamilton, 2006).
Bandura’s (1986) social cognitive theory (SCT) defines anxiety as the tendency of
individual to be technophobic or apprehensive about innovative technology (Huang
and Liaw, 2005). A user’s anxiety functions as a kind of affective barrier and has a
direct negative relationship with system usage. People fear the potential consequences
of m-shopping, such as the loss of data or other problems. Understanding and
eliminating the mobile innovations’ affective barriers and their antecedents are major
challenges for mobile phone companies.

2. Theoretical background and development
2.1 Factors that could lower affective barriers to innovation
2.1.1 Skills and skillfulness. Igbaria et al. (1996) examined how competent computer
skills are likely to promote more favorable perceptions and beliefs about the use of
microcomputers. Computer skills were defined as a combination of the users’
experience with computers, the training they obtained, and overall knowledge or skills
(Igbaria et al., 1996). With more advanced skills in the use of mobile phones,
individuals will be more likely to execute complicated mobile functions skillfully. On
the basis of Bandura’s (1986) social cognitive theory, many researchers have examined
task-specific self-efficacy in order to further refine the concept of personal motivation.
Task-specific self-efficacy is defined as the perception of one’s ability to perform a
specific task within the domain of general skills. Agarwal et al. (2000) refined the
concept of software self-efficacy by dividing it into more specific Windows self-efficacy
and Lotus 123 self-efficacy, citing either one as a key antecedent associated with
technology usage. Staples et al.’s (1999) refined model found that specific remote-work
self-efficacy had a significant impact on job productivity. Hsu and Chiu’s (2004)
extended theory of planned behavior (TPB) model studied the use of e-services for
filing income taxes on the worldwide web and found that web-specific self-efficacy has
a positive effect on system usage. Investigating self-efficacy from a more refined and
specific viewpoint is becoming an emerging research area. However, prior studies have
focused only on the influence of one’s ability to complete different tasks, without
considering the user’s level of performance in completing that specific work.

The ability to perform specific tasks should be considered in the MSS context.
Compared with traditional computer systems, mobile transactions cannot be
completed successfully if the customer cannot perform skillfully under the time
constraints of its power/battery supplement and system limitations. Skill at
m-shopping, as a kind of task-specific self-efficacy, might also be applied to other
portable information technology service adoptions, such as personal digital assistants
(PDAs), smart phones, advanced mobile phones, and portable global positioning
systems (GPS). The more people there are who can perform these specific tasks well in
a short time, the more these technologies and services will be accepted. Personal

INTR
19,4

444

D
ow

nl
oa

de
d 

by
 K

IT
 L

ib
ra

ry
 A

t 1
1:

03
 0

2 
D

ec
em

be
r 

20
18

 (
PT

)



performance ability should be investigated as a key factor in lowering the affective
barrier and obtaining the benefits of MSS. Customers may avoid using MSS because
their skills at using mobile devices are inadequate, even if they understand and want a
certain outcome. They may doubt their own ability to successfully execute the
transaction and therefore doubt the usability of the system. A person’s belief in his/her
ability to bring about a desired outcome may provide an anchor for assessing the
usability of an unfamiliar technology (Venkatesh and Davis, 1996). Several prior
studies have provided evidence that perceived individual ability can negatively arouse
anxiety in the IT context (Compeau et al., 1999; Fagan et al., 2003). Thus, skillfulness is
worth examining closely for understanding the current underutilization of MSS and as
a factor for predicting whether or not a mobile technology will be adopted.

2.2 Possible factors affecting customers’ acceptance of m-shopping
2.2.1 Toward the accessibility of the mobile internet: ease of access. Sivunen and Valo
(2006) pointed out that people’s acceptance of different communication technologies
depends on the available tools and their dispersion in the marketplace. The basic tools
of MSS are handheld mobile gear and a reliable wireless communication system.
Accessibility of communication refers to people’s ease of access to a particular medium
(Sivunen and Valo, 2006). Without an accessible MSS network system, mobile
commerce will not be realized. Recently, several studies have discussed how wireless
network accessibility has become a major challenge for mobile services. Virtanen et al.
(2007) investigated the use of short messaging services (SMS) in terms of how a
response reminder relies on a publicly accessible database through a mobile network
system. Islam and Fayad (2003) pointed out that heterogeneous wireless networks
(such as WCDMA or 802.11x) are a potential nightmare because a large number of
network access technologies will be available for mobile phone users. Network
heterogeneity probably increases how much customer effort is involved in choosing or
switching networks while accessing the mobile internet. In addition, online MSS
transactions are often delayed because so much effort is caught up in accessing that
mobile internet. M-shopping’s low level of accessibility presents a barrier to promoting
MSS. A good mobile internet environment should have two important characteristics:
system existence and system reliability. First, the customers need to know that at least
one mobile internet system exists and is ready for them to access anytime and
anywhere; they should not have to spend a lot of time or effort searching for a mobile
internet system. Second, the communication quality of the mobile internet system
should be reliable. Conditions such as insufficient bandwidth, violent high variations of
bandwidth, and unexpected disconnections should not be permissible. A reliable
system should provide customers with a link to the network without their having to
frequently reconnect or move their physical positions in order to improve the quality of
communication. Communication technologies that are easier to access will be less
threatening to the consumer. An individual’s judgment of perceived cognitive effort
(ease of access) may serve as a key antecedent of a behavioral intention.

2.2.2 The individual’s extrinsic motivation, intrinsic motivation, and compatibility.
Using a mobile internet to access shopping information out of personal interest can be
described in many ways. It can be depicted as useful, exciting, fun, entertaining, and
even as a “flow” experience. Davis et al. (1992) found that both extrinsic and intrinsic
factors affect the motivation to use information technology systems. The technology
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acceptance model (TAM) (Davis, 1989), adapted from the generic theory of reasoned
action (TRA) (Ajzen and Fishbein, 1980), has been used as the theoretical basis in many
empirical studies for predicting consumers’ acceptance of information technology
(Igbaria et al., 1997; Venkatesh and Davis, 1996). Davis (1989) posited that the TAM is
a cost-benefit paradigm based on a person’s cognitive assessment of the required effort
and the subsequent outcome of a certain action. In this study, usefulness is defined the
degree to which a person believes that using MSS would enhance his/her online
shopping performance. This model predicts that the individual will use a system if
he/she perceives that the usefulness benefits are greater than the effort required to use
the system. Thus, customers will access some mobile shops just for “fun,” such as
when they surf for their favorite product or service web sites according to their
personal hobbies or interests. Enjoyment, an intrinsic factor, also has been found to
have a positive impact on the intention to use the Internet for m-shopping. For a large
number of mobile phone subscribers, mobile handsets are compatible with their values,
lifestyle, and needs. The mobile phone’s mediated communication and processing style
seems to fit many people’s current habits and practices. Compatibility is widely
considered to have a positive influence on use intention. Therefore, we have introduced
these two factors – enjoyment (Davis et al., 1992) and compatibility (Roger, 1995) –
into the model in order to enhance our understanding of an individual’s behavior.
Figure 1 depicts our research model, which is based on a revised TAM, expanded to
include mobile skillfulness, anxiety, enjoyment, and compatibility constructs, which
are in keeping with TAM’s original parsimonious properties.

3. Research model and hypotheses
3.1 Anxiety
In this study, anxiety refers to negative emotions in cognitive states; these emotions are
evoked in actual or imaginary interactions with m-shopping system. As Igbaria and
Iivari (1995, p. 593) have noted, “individuals who experience high levels of anxiety are
likely to behave more rigidly than individuals whose level of anxiety is relatively low”.

Figure 1.
Research model

INTR
19,4

446

D
ow

nl
oa

de
d 

by
 K

IT
 L

ib
ra

ry
 A

t 1
1:

03
 0

2 
D

ec
em

be
r 

20
18

 (
PT

)

http://www.emeraldinsight.com/action/showImage?doi=10.1108/10662240910981399&iName=master.img-001.jpg&w=313&h=186


In general, people are expected to avoid behaviors that invoke anxious feelings
(Compeau and Higgins, 1995), especially when they face the sometimes problematic
environment of m-shopping. On the other hand, individuals who feel comfortable with
using a mobile phone are more likely to aim toward the desired consequence. An
individual’s apprehension, or even fear, will decrease the possibility of using MSS,
whether the person is physically using the services or just imagining the negative
emotion. For example, when the customers are in payment processes, they worry about
pressing the wrong buttons on the complicated mobile device, thus losing money. The
negative emotion may come from their imaginations or physical experiences. A
number of previous studies found that anxiety had a significantly negative influence
on information system adoption (Compeau et al., 1999; McFarland and Hamilton, 2006).
Investigating the role that negative emotional responses play in whether or not to
adopt innovative technology is an important area of concern. The following hypothesis
is proposed:

H1. Anxiety will negatively affect customer’s intention to use MSS on m-shopping
web site.

3.2 Mobile skillfulness
In this study, mobile skillfulness refers to the individual’s assessment of his/her ability
to perform a specific task well while using a mobile phone. Several studies have found
that people feel anxiety in attempting to perform particular behaviors that they do not
perform skillfully; conversely, one’s emotional arousal anxiety has been found to have
a negative effect on one’s perceived capability (Compeau et al., 1999; Fagan et al., 2003).
Several researches examined that the greater the user’s capability belief will lead to the
greater the user’s intrinsic motivation (Compeau and Higgins, 1995; Deng et al., 2004).
Bandura (1977, p. 193) also pointed out that “individuals can believe that a particular
course of action will produce certain outcomes, but if individuals entertain serious
doubts about whether they can perform the necessary activities, such information
[about outcomes] does not influence their behavior”. It is necessary to understand the
impact of one’s perceived level of skillfulness on the expectations of the usefulness of
MSS. The relationship between a person’s specific self-efficacy and a system’s
usefulness has been supported in several previous studies (Huang and Liaw, 2005;
Staples et al., 1999). However, very few researchers have investigated the link between
one’s performance ability and usefulness. Thus, the following hypotheses are
proposed:

H2. Mobile skillfulness will negatively affect anxiety of using MSS on m-shopping
web site.

H3. Mobile skillfulness will positively affect enjoyment of using MSS on
m-shopping web site.

H4. Mobile skillfulness will positively affect usefulness of using MSS on
m-shopping web site.

3.3 Ease of access
In this study, ease of access refers the degree to which a customer believes that
accessing the internet via a mobile phone will be free of effort. In computer-related
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research, many studies have investigated ease of use but not ease of access. For
example, several studies examined that user’s ease of use perception influences
significantly user’s intrinsic motivation (enjoyment or playfulness) (Hsu and Lu, 2007;
Moon and Kim, 2001). MSS that is easier to access the mobile internet will be less
threatening to the customer. Therefore, ease of access is expected to have positive
impact on customer’s perception of enjoyment in mobile shopping context. Ease of use
has been shown to play an important role in determining the intention to use (Mao et al.,
2005; Ong et al., 2004; Pijpers and van Montfort, 2005). Davis (1989) identified the
freedom from effort in using a system as an important predictor for its adoption and
subsequent usefulness. Much research has confirmed that the construct of freedom
from effort has a strong effect on usefulness (Igbaria et al., 1997; Luarn and Lin, 2005;
McFarland and Hamilton, 2006). Very little research has looked at the effect of the ease
with which an individual obtains a connection to a mobile internet. This research
focuses on examining the plausibility of a relationship between ease of access and the
intention to use. The customer’s perception of the amount of effort needed to access the
Internet will improve his/her performance in m-shopping. Thus, the following
hypotheses are proposed:

H5. Ease of access will positively affect enjoyment of using MSS on m-shopping
web site.

H6. Ease of access will positively affect customer’s intention to use MSS on
m-shopping web site.

H7. Ease of access will positively affect usefulness of using MSS on m-shopping
web site.

3.4 Usefulness
Usefulness is the individual’s perception of the act of performing a behavior to gain
specific rewards. Besides the output rewards or level of a behavior’s performance,
people tend to be fulfilled by the behavior itself under particular situations. The ability
to have immediate access to information about products or services anywhere,
anytime, may be attractive to customers. The choice of mobile internet access also
makes online shopping more effective. Additionally, the TAM suggests that
individuals accept information technology if they believe in its positive performance.
Davis (1989, p. 320) asserted that “people tend to use or not use an application to the
extent they believe it will help them perform their job better”. Based on previous
research (Cheong and Park, 2005; Davis et al., 1992; Mao et al., 2005; Ong et al., 2004;
Pijpers and van Montfort, 2005), the following hypothesis is proposed:

H8. Usefulness will positively affect customer’s intention to use MSS on
m-shopping web site.

3.5 Enjoyment
Enjoyment is a fundamental dimension of online shopping. Advanced mobile phones
provide a wide range of online display media, such as product descriptions, pictures,
background music, videos, commercial flash animations, and marketing games.
Customers can have fun searching for products and services while interacting with
media provided by the mobile internet. Davis et al. (1992) found both extrinsic and
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intrinsic factors affect consumers’ motivations to use information technology systems.
Intrinsic motivation can be viewed as connected to playfulness and the reward of the
action itself. For example, Venkatesh’s (1999) game-based training study found that
high-level intrinsic motivations led to a sustained behavioral intention to use
information software. Chu and Lu (2007) suggested that perceived playfulness served
as an anchor motivation in customers’ perceptions of purchasing online music. In this
study, enjoyment refers to the customers’ direct experience of immediate pleasure and
joy from using the MSS (Davis et al., 1992). Thong et al. (2006) found a significant effect
of perceived post-adoption enjoyment on the continued adoption of mobile internet
services. Hsu and Lu (2007) suggested that enjoyment positively affects the loyalty of
online game customers. Few researchers have connected intrinsic motivation (in terms
of perceptions of pleasure and satisfaction) with the act of shopping online using a
mobile phone, but it is clear that examining how enjoyment affects adoption intention
in this context is a valuable line of inquiry. Thus, the following hypothesis is proposed:

H9. Enjoyment will positively affect customer’s intention to use MSS on
m-shopping web site.

3.6 Compatibility
Recently, mobile communication has become pervasive and has reached almost every
domain of modern people’s activities, including work, education, social relationships,
and even entertainment. The diffusion of mobile technology will continue to construct
the experiences and values of people’s lives. Compatibility, one determinant of Rogers’s
diffusion of innovation (DOI) theory, has been extensively quoted in studies that
examine what facilitates the diffusion of innovative systems (Niina et al., 2008; Chen
et al. 2002). Compatibility refers to the degree to which an innovation is perceived to be
consistent with the values, past experiences, and needs of potential adopters (Roger,
1995). Mobile technology is already deeply integrated into many people’s lives. Some
people might feel severely isolated and even panicky, for example, if they lose a mobile
phone whose handset contains the phone numbers of their social or business contacts.
A high degree of consistency between one’s values and one’s usage experience with
mobile technology will lead to the adoption of other mobile services. One prior
empirical study (Niina et al., 2008) suggested that the compatibility of a mobile
ticketing service with consumer behavior is a major determinant of adoption. Chen et al.
(2002) suggested that compatibility positively affects one’s attitude toward using a
virtual store. And Lin (2007) found that compatibility has a positive effect on the
diffusion of online games. Thus, the following is proposed:

H10. Compatibility will positively affect customer’s intention to use MSS on
m-shopping web site.

4. Methodology
4.1 Measures
In order to guarantee the validity of our construct, we selected the items to be measured
on the basis of prior studies. Items for measuring anxiety were adapted from Compeau
et al. (1999) and Thatcher and Perrewe (2002). The scale items for mobile skillfulness
were adapted from Compeau and Higgins (1995), Huang and Liaw (2005), and Mao et al.
(2005). Items for measuring usefulness, ease of access, and behavioral intention were
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adapted from studies by Davis (1989) and others (Mao et al., 2005; Ong et al., 2004;
Venkatesh and Davis, 1996). The measures for enjoyment were based on Davis et al.
(1992). Items for measuring compatibility were adapted from Taylor and Todd (1995)
and Karahanna et al. (1999). All measures used a five-point Likert scales, with anchors
ranging from strongly disagree (1) to strongly agree (5). The items used in this study
are listed in the Appendix.

4.2 Subjects
Selected users of MSS and ten IT experts took the questionnaire’s pilot test so that we
could measure the instrument’s wording, comprehensibility, logical consistencies, and
overall structure. We then dispersed the questionnaire as a web-based survey, which
was posted on the internet through mobile-phone and mobile-commerce chat room web
sites, electronic bulletin board systems, and e-mail systems, including the three top
portals in Taiwan: Yahoo!, Yam, and Chunghwa Telecom. Although the data came
from the internet, the sample presented a representative range of Taiwan’s population.
Besides college students, the respondents came from a wide range of professional or
managerial sectors, including engineering, research and development, marketing,
sales, accounting, finance, and services. A total of 382 responses from Taiwan were
gathered, and 369 valid samples were obtained by eliminating those that contained
conflicting, incomplete, or double answers. The sample included 240 (65 percent) males
and 129 (35 percent) females. The ages ranged from 16 to 55; the average age was 31. A
total of 48 percent had completed one college or university degree; a further 9 percent
had completed postgraduate degrees. In addition, more than 23 percent of the
respondents had used mobile commerce services.

5. Results and discussion
5.1 Measurement model
Our confirmatory factor analysis (CFA) used LISREL 8.3 for testing the measurement
model. Several model-fit indices were used to assess the measurement model: x2/df,
GFI, AGFI, NFI, NNFI, CFI, RMR and SRMR. As shown in Table I, all the model-fit
indices exceeded the recommended values from previous studies, thus exhibiting an
adequate fit to the collected data.

Reliability and convergent validity of the factors were estimated by Cronbach’s a
and average variance extracted (AVE) (see Table II). All of Cronbach’s a coefficients
were above 0.80. The AVE were all well above the recommended value level of 0.50.
Furthermore, convergent validity was also demonstrated by factor loading of the

Fit indices Measurement model Recommended value

x2/df 1.83 % 3.00
Goodness of fit index (GFI) 0.94 ^0.90
Adjusted goodness of fit index (AGFI) 0.91 ^0.80
Normed fit index (NFI) 0.97 ^0.90
Non-normed fit index (NNFI) 0.98 ^0.90
Comparative fit index (CFI) 0.98 ^0.90
Root mean square residual (RMR) 0.020 % 0.10
Standard root mean square residual (SRMR) 0.028 % 0.10

Table I.
Fit indices for
measurement model
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measurement items (.0.50). Almost all of the factor loadings were above 0.80. This
suggested adequate reliability and convergent validity of the measurement. For
satisfactory discriminant validity, the AVE from the construct should be greater than
the variance shared between the construct and other constructs in the model. Table III
shows the correlation matrix, with correlations among constructs and the square root
of AVE on the diagonal. In summary, the measurement model demonstrated adequate
reliability, convergent validity, and discriminant validity.

Items Cronbach’s alpha Average variance extracted (AVE) Factor loading

Mobile skillfulness 0.92 0.79
MS1 0.88
MS2 0.87
MS3 0.91

Anxiety 0.95 0.88
ANX1 0.94
ANX2 0.99
ANX3 0.88

Enjoyment 0.95 0.86
ENJ1 0.96
ENJ2 0.96
ENJ3 0.86

Usefulness 0.91 0.78
USE1 0.86
USE2 0.92
USE3 0.87

Ease of access 0.94 0.84
EOA1 0.92
EOA2 0.94
EOA3 0.89

Compatibility 0.89 0.80
COM1 0.88
COM2 0.91

Mobile shopping intention 0.89 0.81
INT1 0.87
INT2 0.93

Table II.
Reliability, average

variance extracted and
factor loading of items

Construct 1 2 3 4 5 6 7

1. Mobile skillfulness 0.89
2. Anxiety 20.44 0.94
3. Enjoyment 0.51 20.23 0.93
4. Usefulness 0.45 20.20 0.30 0.88
5. Ease of access 0.52 20.23 0.53 0.42 0.92
6. Compatibility 0.49 20.22 0.59 0.28 0.51 0.90
7. Mobile shopping intention 0.48 20.34 0.68 0.43 0.43 0.54 0.90

Table III.
Discriminant validity and
correlations of constructs
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5.2 Structural model
The model-fit indices for the structural model provided the evidence of a good model fit
(x2=df ¼ 3:29, GFI ¼ 0:88, AGFI ¼ 0:84, NFI ¼ 0:93, NNFI ¼ 0:94, CFI ¼ 0:88,
RMR ¼ 0:078). The path coefficients from the SEM analysis are shown in Figure 2.
With the exception of H6, all hypotheses were supported. Anxiety had a negative effect
on behavioral intention (H1). Mobile skillfulness exhibited a significant negative
influence on anxiety (H2) and had a significant positive effect both on enjoyment (H3)
and usefulness (H4). As for H5, which asserted that ease of access would have a
positive effect on enjoyment (H5). We found no significant relationship between ease of
access and intention to engage in m-shopping (H6). With respect to H7, ease of access
had a significant positive effect on usefulness; as expected, usefulness had significant
effect on people’s intention (H8). H9 and H10 were also supported; enjoyment and
compatibility exerted significant positive influences on behavioral intentions.
Altogether, these six determinants accounted for 56 percent of the variance in
behavioral intentions, with enjoyment (b ¼ 0:53) contributing more to intention than
any other construct. The R-square in previous studies of Compeau et al. (1999), Mao
et al. (2005), and Hsu and Chiu (2004) was 34, 47, and 50 percent respectively; in this
study, the R-square was 56 percent. Compared with prior studies of the TAM or
self-efficacy theories, the findings of this revised model have a greater ability to predict
and explain the behavioral intention to use a specific technology system.

6. Conclusion and implication
The purpose of our study was to evaluate mobile online services from the perspective
of affective states. Studies using the technology acceptance model (TAM) have
generally ignored negative emotions, beliefs in level of ability, and intrinsic
motivations, but our study has successfully integrated such factors as mobile
skillfulness, anxiety about mobile innovations, enjoyment, and revised TAM factors
(usefulness and ease of access) and applied them to the context of online m-shopping.

Figure 2.
Path analysis result based
on all valid samples
(n ¼ 369)
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The results not only solidify and verify the role of psychological as well as functional
beliefs in human behavior, but they also provide insights into the opportunities and
risks that are part of the dramatically changing environment of online mobile services.

Our study provides six valuable insights into consumer behavior, and our results
have important implications for designers, managers, marketers, and system providers
of MSS.

First, our study shows that enjoyment strongly affects the intention to engage in
m-shopping. The study’s result is interesting that in customer’s interaction with the
MSS, individual involved in the activity for intrinsic motivation (i.e. enjoyment,
b ¼ 0:53) rather than extrinsic motivation (i.e. usefulness, b ¼ 0:23) to adapt the
m-shopping. Moon and Kim (2001) argued that individuals are in the playfulness state,
they will find the interaction intrinsically interesting: they are involved in the activity
for pleasure and enjoyment rather than for extrinsic rewards. The finding of this study
confirmed this opinion. Because mobile phones often accompany their owners day and
night, they are more readily available for use than traditional personal computers are.
Users often enjoy a deep connection with their mobile phones. M-shopping web site can
be seen as an interactive medium that may become one of the customer’s favorite sites.
This finding suggests that practitioners should strive to stimulate customers’ intrinsic
motivations, especially their enjoyment experiences. In addition, entertainment
elements should be integrated into the m-shopping flow.

Second, consistent with prior research, anxiety was proven to be a significant
negative antecedent of behavioral intention to shop. Individuals who feel less anxiety
about the system also feel more comfortable using it, so they are more likely to expect
to accept the system. Managers should seek to control the complexity of MSS in order
to reduce the affective barrier created by customers’ worries about operation errors.
Designers should pay attention to the system features that could cause anxiety and
seek to minimize them.

Third, mobile skillfulness plays an important role. It is a key predictor of three
constructs: anxiety, enjoyment, and usefulness, which have a direct and significant
influence on behavioral intentions to use mobile services. The important effect of
mobile skillfulness on MSS adoption shows up in a variety of ways. Mobile skillfulness
indirectly promotes m-shopping, and it also influences the intention to use through the
individuals’ perceptions of usefulness and enjoyment. Furthermore, mobile skillfulness
plays a crucial role in reducing anxiety about mobile technology and enhances the
motivation to use MSS. One implication of this finding is that retailers should offer
potential users training or tutorial programs in using mobile handsets. This approach
would also improve their performance skills by demonstrating how to purchase
products or services. These educational and training programs, designed to help
individuals perform advanced mobile phone skills effectively, will both enhance their
mobile skillfulness and reduce affective barriers to using MSS.

Fourth, this study successfully expands the ability to generalize all of its constructs
to the mobile commerce context. This area of research is different from that of prior
studies that analyzed traditional information systems. Overall, the predictive power of
this revised TAM is robust. Moreover, in keeping with prior research, this study
confirmed that usefulness exerted a significant positive influence on behavioral
intention to m-shopping.
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Fifth, our finding is consistent with the results of recent studies in IT-related
systems. We found that ease of access was an important and direct determinant of an
individual’s assessment of enjoyment and usefulness. This finding suggests that
system providers should pay attention to reducing the effort involved in connecting
with the mobile internet. For example, providers should not only develop large network
technologies, but they should also eliminate the effort involved in switching between
systems and coping with variations in communication quality while traveling between
metropolises and suburbs. Even though the direct effect of ease of access on the
intention to engage in online m-shopping was not significant, the new construct of ease
of access may be valuable in further investigations into adoptions of wireless services.
In keeping with some prior research, usefulness exerted a significant positive influence
on the behavioral intention to use.

Finally, compatibility exerted a significant influence on adoption intention. This
result shows that a customer’s intention can be obtained by enhancing compatibility
with the customer’s values, lifestyle, and needs. A lifestyle that embraces the use of
mobile phones, receiving or processing information anytime and anywhere, will
influence a person’s intention to engage in m-shopping. Managers can attract potential
customers who may have previous experience with e-commerce services. It is not
surprising that the early adopters of advanced mobile phones are likely to be well
educated and have a higher socioeconomic status. Innovative commercial media and
applications attract their attention. Managers should introduce m-shopping in the
context of familiar e-commerce services that customers have already experienced.

This study provides customers’ use of the mobile phone as a shopping medium with
several managerial implications. Managers and service providers should recognize
that Internet accessibility (ease of access), purpose-oriented functionality (usefulness)
and procedure-oriented functionality (enjoyment) are three the most infrastructural
elements of the perception level that influence customers’ intentions to use MSS. If
managers try their best to eliminate the burden of access to the mobile internet and
make it as easy as access to computer internet, it could enhance customers’ perception
of helpfulness to accomplish a transaction on the mobile network. Managers should
focus not only the useful outcomes of using MSS, but they would also note that there is
full of fun in the whole shopping process and in this way customers can form the habit
of using MSS step by step. For example, instead of using text-based web site
instructions and guidance, using massive multimedia or animation user interface
would stimulate customers’ purchasing intention.

Compare this research conducted in Taiwan with several prior mobile technology
studies examined in other countries. Some results are similar. For example, Mao et al.
(2005) examined individual intention to use advanced mobile phone services by TAM
(usefulness and ease of use) with TPB (price and accessibility) model and found the
different implications between US and Turkish samples. Both their research (US and
Turkish samples) and our study (Taiwan’s samples) showed that usefulness
significantly affects intention to use but lack support that accessibility (ease of access)
has significant effect on intention (accessibility is a little similar to ease of access in our
study in Taiwan). Besides, Cheong and Park (2005) tested Korea’s samples through use
of extended TAM, including playfulness, system quality, internet experience and price
as variables. The results of the Korea study are consistent with our research in Taiwan;
namely, both usefulness and playfulness (enjoyment in our study) strongly affect
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behavioral intention. Although some evidences prove that different countries’ samples
might cause the same research results in a hypotheses. Further investigations and
more evidences acquired by cross-country and cross-culture in mobile technology
adoption are necessary.

Two limitations of this study are that respondents were self-selected and came from
only one geographical area. Besides undergraduates, the samples we gathered expand
to a wide range of professional or managerial persons, including engineering, research
and development, marketing, sales, accounting, finance, and services. This sample
may be more or less representative for the whole population. Further research is
recommended to get beyond the limit of the sample based on random sampling
procedures. It is not appropriate to infer the same conclusions which resulted from the
samples of the study to other IT fields or geographic area.

We suggest four possible directions for further research. First, additional social
factors can be added to this model for explaining the adoption of human
communication tools. Second, because the results and findings of this study of the
acceptance of online m-shopping, a relatively new research field, are derived from just
a single study of a specific technology and only from among respondents in Taiwan,
generalizing and confirming this model’s applicability in different research fields and
among other groups would further validate both the findings and research model.
Third, these results were obtained in only one time period, so longitudinal research
would help develop a better grasp of the interrelationships among variables over time.
Finally, consider the payment system over the mobile web would be a great challenge
to customers no matter in security concern or technical support. A great deal of mobile
phone subscribers might be transformed into mobile shopping customers that should
be come true under the sound and safe mobile transaction environment. So payment
issue needs further investigating to improve customers’ usability and satisfaction of
the mobile shopping. Future work in these four areas would not only help develop a
more sophisticated understanding of mobile commerce theories for researchers, but it
would also offer useful knowledge to those involved in promoting the making of
purchases online to potential mobile customers.
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Appendix
Anxiety

. ANX1 I feel apprehensive about using MSS.

. ANX2 I hesitate to use MSS for fear of making mistakes.

. ANX3 Using MSS is somewhat intimidating to me.
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Mobile skillfulness
. MS1 I feel confident using an advanced mobile phone to complete an online transaction

efficiently.
. MS2 I would be able to use an advanced mobile phone to complete an online transaction in

a short time if I had some hints.
. MS3 I would be able to use an advanced mobile phone to complete an online transaction in

a short time if I had used a similar system before.

Ease of access
. EOA1 I find mobile internet would be easy to access.
. EOA2 I would find it easy to connect and get mobile internet what I want it to do.
. EOA3 Accessing to mobile internet would not require a lot of my mental effort.

Usefulness
. USE1 Using MSS would enable me to accomplish my online transactions more quickly.
. USE2 I would find MSS useful for online transactions.
. USE3 Using MSS would enhance my effectiveness in completing online transactions.

Enjoyment
. ENJ1 The process of surfing m-shopping web site is enjoyable.
. ENJ2 While accessing m-shopping web site, I have experienced pleasure.
. ENJ3 Overall, I believe that visiting m-shopping web site is fun.

Compatibility
. COM1 Using MSS would be compatible with all aspects of my life and work.
. COM2 I think that using MSS would fit well with the way I like to live and work.

Mobile shopping intention
. INT1 Assuming that I had access to m-shopping web site, I intend to make purchasing

transactions on it.
. INT2 Given that I had access to m-shopping web site, I predict that I would make

purchasing transactions on it.
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