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Even though scholars have placed considerable focus on studying the attitudes and intentions towards
using the virtual market (marketspace), there are still few studies that examine the potential effect of
the physical market (marketplace) on the virtual market. The physical and virtual markets have some
substitution effects; as users utilize the virtual market more frequently, they use the physical market less
regularly. Under this premise, factors relating to the physical market may have a potential effect on the
user’s acceptance of the virtual market. The primary goal of this study was to explore the factors that
affect the attitude and intention towards switching from the physical to the virtual market in the context
of online banking. In total, 400 questionnaires were sent out and 250 effective questionnaires were
returned, for an effective recovery rate of 62.5%. Factor analysis and regression analysis were used to
examine the hypotheses. The results showed that perceived usefulness, perceived ease of use and offline
trust have positive effects on attitude towards switching. Additionally, offline loyalty and switching costs
had negative significant influence on attitude towards switching. Moreover, attitude towards switching
had a positive effect on the behavior intention to switch. Finally, computer self-efficacy moderates the
effect of attitudes and behavior intention towards switching to online banking.

� 2010 Elsevier B.V. All rights reserved.
1. Introduction

Rayport and Sviokla (1994a,b) indicated that in the future,
businesses will compete not only in the physical market (market-
place), but also in the virtual market (marketspace). That is, more
and more companies will switch their business models from the
physical to the virtual market (online technology). At present,
the perspective of Rayport and Sviokla has been confirmed, as
the physical distribution of goods through stores, banks, book-
stores, mail and newspapers, among others, is gradually moving
to the virtual market (see Table 1).

To a large extent, most consumer goods and services are now
available through virtual markets (marketspace), hence the ubiq-
uity of online business models (Wu and Chen 2005, Alam et al.
2009, Sejin and Leslie 2009). Yet consumers can also secure these
goods and services via traditional markets (marketplace). This phe-
nomenon prompts the research question: How does the market-
place affect consumers’ decisions to switch from the physical to
the virtual market? This question is investigated in the context of
online banking. Physical banking allows personal interactions
ll rights reserved.
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when conducting business transactions, and this gives consumers
a sense of security. However, if these transactions are done online,
how do offline banking factors interplay with the factors related to
using online technologies? What factors influence consumers
when switching to online banking? These questions will be exam-
ined further in the following sections.

This research underscores the potential effects of the market-
place on the virtual market and on the adoption and use of new
technologies. The technology acceptance model (TAM) is utilized
in this context to investigate the attitude and behavior towards
switching to online banking (i.e., the virtual market). Physical mar-
ket variables are then integrated into the framework.

According to TAM, users’ perceived usefulness (PU) and per-
ceived ease of use (PEOU) influence their attitude and behavior
intention towards using new technologies (Davis 1989, Davis
et al. 1989). TAM has been extensively verified using factors that
affect consumers’ intentions toward using virtual markets (Tan
and Teo 2000, Kim and Prabhakar 2000, Cheng et al. 2006). For in-
stance, some researchers have discussed behavior intentions to use
e-mail, while others focused on user acceptance of the worldwide
web (WWW) (Adams et al. 1992, Gefen and Straub 1997, Fenech
1998). Follow-up studies have included other constructs to derive
a more comprehensive interpretation of consumers’ intentions to
use online technologies. Agarwal and Prasad (1999) probed this
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Table 1
Switching of business models from physical to virtual market.

Market Business model

Physical market (marketplace) Store Bank Bookstore Mail Newspaper Book
Virtual market (marketspace) Online store Online banking Online bookstore E-mail E-paper E-book

Physical Market

Virtual Market

(Online technology) 

(2) This study focus on the switching 
behavior from physical to virtual market

(1) TAM mainly focus on the acceptance 
of new technology (virtual market)

Fig. 1. The gap of this research.
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issue from the perspective of a professional background, and
Bhattacherjee (2001) included personal creativity in his study. In
addition, others extended the model by adding playfulness (Van
der Heijden 2003) or convenience (Yoon and Kim 2007) as a factor.

Although TAM has been extensively verified with factors that
affect users’ intentions toward virtual markets, prior research has
mostly focused on the concept of attitude towards using and
behavioral intention to use (Davis et al. 1989, Adams et al. 1992,
Agarwal and Prasad 1999, Tan and Teo 2000, Kim and Prabhakar
2000, Chan and Lu 2004, Porter and Donthu 2006). In this study,
we argue that when business models switch from a physical to a
virtual market, the constructs of attitude and behavioral intention
to use cannot fully reflect users’ acceptance of the virtual market
because user acceptance of the virtual market implies that they
will reduce use of the physical market. In other words, the physical
and virtual markets are substitutes. As consumers use virtual mar-
kets to conduct transactions, they will use physical markets less of-
ten. To a certain extent, the use of the virtual market infers a
behavioral switch away from the physical market. Before a con-
sumer decides to accept this new technology, the behavioral inten-
tion to switch must take precedence. When consumers make a
choice between physical and virtual markets, the viewpoints of
‘‘attitude towards use’’ and ‘‘intention to use’’ (Featherman and
Fuller 2003, Lin 2006, Porter and Donthu 2006, Lee 2009) are not
as applicable as ‘‘attitude towards switching’’ and ‘‘intention to-
wards switching’’ in reflecting the substitution effect between
physical and virtual markets.

Following the points above, the first objective of this study was
to investigate the concept of attitude and intention towards
switching from physical to virtual markets, instead of the tradi-
tional viewpoint of attitude and intention towards use of the vir-
tual market.

Second, regarding the factors that affect users’ attitudes and
intention to use the virtual market, previous research has mostly
focused on the features of the new technology itself, such as its
PU, PEOU and characteristics of the users (personal creativity, pro-
fessional background and online experience), or on the social per-
spectives, such as trust and subjective norms (Bhattacherjee 2001,
Chau and Hu 2001, Featherman and Fuller 2003, Gefen et al. 2003).
Because physical and virtual markets have some substitution ef-
fect, the factors relating to the physical market, like the satisfaction
of consumers using the physical market, may also have a potential
effect on the user’s acceptance of the virtual market. Little research
has been conducted that considers the impact of the physical mar-
ket on consumers’ intention toward switching.

Therefore, the second objective of this study was to integrate a
technology acceptance model and the factors relating to the phys-
ical market to understand their reciprocal effects on attitude and
intention towards switching. Fig. 1 identifies the gap of this
research.
2. Literature review

2.1. Technology acceptance model

Scholars and researchers have continuously expressed an inter-
est in studying the acceptance and use of technology (see Lee and
Lee 2001, Chau and Lai 2003, Featherman and Fuller 2003, Porter
and Donthu 2006). The factors that are significant in using and
accepting technology have been scrutinized across wide-ranging
user technology and application platforms (see Lu et al. 2003, Yi
and Hwang 2003, Shih 2004). Therefore, it is rational to say that
the foundation for user technology acceptance research has been
deeply entrenched. Of all the models proposed, TAM conceptual-
ized by Davis (1989) has been widely received and adopted by IS
researchers. Briefly, TAM hypothesizes that two variables, namely
perceived usefulness and perceived ease of use, are the foremost
elements in establishing the attitudes and behaviors toward IT
adoption, the intention to use the technology and the actual usage.
These two constructs have generally been validated in many
empirical studies to be important factors affecting system usage.
The high explanatory power and generalizability of TAM have also
been examined and supported in many studies (see Fenech 1998,
Jones and Hubona 2006, Lee 2009).

In this paper, TAM provides a template for analyzing behavior
intention towards switching to online banking, which includes
the constructs related to offline banking (marketplace variables).
Even though the model is robust enough, it still needs to be ex-
panded and adjusted to fit computing technologies in a typical
business environment. For example, Featherman and Fuller
(2003) applied TAM to e-services adoption. Im et al. (2008) in-
cluded two variables, perceived risk and technology type, to assess
user acceptance of technologies.

2.2. Online banking and the technology acceptance model

Huge advancements in information technology have tremen-
dously affected the financial services industry, as is evident in
the development of online banking in recent years. Online banking
remained largely unnoticed in Taiwan until 2003, when web-based
automated teller machines (ATMs) were introduced (Wang et al.
2003). Due to the great cost benefits of online banking, Taiwanese
banks began to develop their online banking platforms in hopes of
luring customers to use the Internet to conduct their business
transactions.

Internet banking adoption has been the focus of several previ-
ous research studies, such as those by Kim and Prabhakar (2000),
Tan and Teo (2000) and Cheng et al. (2006), which focused on
Internet banking adoption and acceptance, and utilized TAM in
conceptualizing a framework. TAM has been continuously and
vigorously extended for use with some models, including trust
(Mukherjee and Nath 2003), perceived risk (Verhagen et al.
2004), computer self-efficacy (Wang et al. 2003) and gender (Lai
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and Li 2005). To fully analyze behaviors towards use, different
factors have been added to extend TAM to adapt to different cir-
cumstances. The above-mentioned papers contributed to our study
concept by citing extensions of TAM, yet failed to address the ante-
cedents of this usage behavior. Once the substitution effect be-
tween conventional and new technologies exists, the switching
behavior bridges the adoption and usage constructs. This, in turn,
points to behavior towards switching, which comprises offline
and online channels for banking.

2.3. Switching attitude and intention from offline to online banking

In examining the acceptance and usage of Internet banking, the
authors argue that research on TAM often fails to consider the po-
tential effects of a physical bank. TAM offers a rudimentary frame-
work in this case because the Internet banking environment is not
the default system being used in the first place. To a certain extent,
it substitutes and replaces the physical platform for banking. This
raises the issue of the difference between using and switching. In
the context of technology acceptance, usage pertains to the utiliza-
tion of technology to perform a certain task (Autzen 2007), while
switching refers to the tendency or intention to exchange or shift
from one method to the other. Thus, there is a need to understand
users’ switching attitude and intention from physical to virtual
markets. The main purpose of this study was to explore the behav-
ioral intention to switch to online banking in light of the technol-
ogy acceptance model. In this paper, attitude and behavior are
transformed into ‘‘attitude towards switch’’ and ‘‘behavioral inten-
tion to switch,’’ rather than ‘‘attitude towards use’’ and ‘‘behavior
towards use.’’ This change is done to facilitate measuring the
switching behavior, the precursor of usage behavior.

Furthermore, this research will shed light on understanding
attitudes preceding a switch. Some factors related to physical
banking, including offline trust (trust of a physical bank), offline
loyalty (loyalty toward a physical bank) and switching costs are
discussed in this study. Trust, loyalty and switching costs have
been examined in prior research, and the empirical evidence shows
that these factors will affect a user’s purchasing intention and
behavior (Jones et al. 2000, Srinivasan et al. 2002, Shankar et al.
2003, Wu and Chen 2005, Floh and Treiblmaier 2006). However,
previous work used a holistic online perspective and did not specif-
ically apply it to online banking or to the adoption of user technol-
ogies. Although the constructs of trust and loyalty have been
discussed in the above research, no study has ever attempted to
discuss how these factors related to physical banking affect the
switching attitude towards moving from physical to virtual bank-
ing. This paper’s research tackles both of these issues in lieu of
the online banking environment.

Finally, this study also examines the role of perceived risk and
computer self-efficacy involved in the research. These factors are
user-related, which means they consider each user’s ability and
perspective on online banking. Perceived risk and computer self-
efficacy have been replicated in various IS research (Mitchell
1999, Miyazaki and Fernandez 2000, Kim and Prabhakar 2000,
Wang et al. 2003, Verhagen et al. 2004, Torkzadeh et al. 2006)
and have been proven to affect users’ attitudes and behavior in
an online environment.

2.4. Extending the technology acceptance model

TAM is extended in this study to include offline banking con-
structs, namely offline loyalty, offline trust and switching costs,
as well as user-related constructs, such as perceived risk and com-
puter self-efficacy. Thus far, the extension of TAM to include the
attitude and behavioral intention to switch has not yet been ex-
plored, and is therefore worthy of investigation.
Previous studies have emphasized the role of the perceived use-
fulness on attitudes towards use (Davis et al. 1989, Venkatesh and
Morris 2000, Suh and Han 2002). Davis (1989) argued that individ-
uals tend to undertake behaviors they believe will help them per-
form their job better and more efficiently. Regarding switching
behaviors, Chen and Hitt (2002) argued that switching behavior
and attrition are affected by usage behavior. When users consider
online banking useful, they will hold a more positive attitude to-
wards switching from a physical to a virtual platform.

Hence, the following hypothesis is developed:

H1a. Perceived usefulness will have a significant effect on a user’s
attitude towards switching to online banking.

Similar to perceived usefulness, perceived ease of use is one of
the most important determinants of the TAM model (Davis et al.
1989). It follows that a system perceived to be easy to use has a high-
er chance of affecting customers’ attitudes toward switching to on-
line banking. Extensive literature has also been published regarding
the importance of this antecedent on attitude towards use (Taylor
and Todd 1995, Chen and Hitt 2002, Hsu 2004, Hsu et al. 2006). Con-
sequently, if consumers perceive a service to be easier and more
convenient for them to use, then it will directly influence their atti-
tude towards switching, leading to the following hypothesis:

H1b. Perceived ease of use will have a significant effect on attitude
towards switch to online banking.

The concept of trust has long been an important issue in online
banking because it underlies what makes an enabling online bank-
ing environment (Mukherjee and Nath 2003). Customers are con-
cerned about the security and privacy of their information. Wang
and Emurian (2005) argued that trust leads to action, which in-
cludes risk-taking behaviors. Indeed, trust is an important element
to consider when studying the behavioral intention to switch to
online banking. As a bank expands its business model from a phys-
ical to a virtual market, and its customers feel that their physical
bank is trustworthy, they will hold a positive attitude towards
switching their service to online banking. The trust in their physi-
cal bank (offline trust) will reduce the uncertainty in their switch-
ing behavior. Thus, the following hypothesis can be formed:

H2. Offline trust will have a positive effect on the attitude towards
switching to online banking.

As was discussed in the literature review regarding loyalty, alle-
giance towards a physical bank has a lot to do with the attitude to-
wards switching. Loyalty measures how likely a customer is to
repurchase and engage in partnership activities (Shoemaker and
Lewis 1999). When a customer’s loyalty to their physical bank (off-
line loyalty) is high, the intention to continuously use the physical
bank will be high (Chen and Chen 2003). That is, the higher the
customer’s loyalty is to physical banking, the less enthusiastic his
or her attitude toward switching to online banking will be. If there
is no obvious stimulus for the consumer, they will be reluctant to
switch from the physical to virtual bank. A study by Alam et al.
(2009) also found that this reluctance to change has a significant
effect on the consumer’s attitude. Following this logic, the follow-
ing hypothesis is formed:

H3. Offline loyalty will have a negative effect on attitude towards
switching to online banking.

When a consumer faces a decision to switch from one provider
to another, he or she is faced with the costs and benefits of switch-
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ing (Ganesh et al. 2000). Generally, the benefits should outweigh
the costs incurred in shifting to another provider (Lee and Feick
2001). From the online banking perspective, customers face the
costs of learning how to use the new system when conducting
transactions. Another area to look into is the cost of the loss of con-
tact with the tellers. If, for example, the customer is suddenly faced
with a problem in executing a transaction, the customer cannot
immediately file a complaint because physical contact is not possi-
ble. Clearly these factors significantly affect attitude towards use,
which in the model of Burnham et al. (2003), is the attitude to-
wards staying with the current provider. Once consumers feel that
the switching costs from the physical to the virtual market are too
high, they will dislike the idea of switching to online banking. The
following hypothesis follows this logic:

H4. Switching costs will have a negative effect on attitude towards
switching to online banking.

Attitude towards use is an important element of TAM because it
significantly affects online banking service in customers’ future ac-
tions (Yeow and Yee 2008). Every study that extends TAM includes
this variable because of its high explanatory power (see Wang et al.
2003, Yanga and Yoo 2004, Shih 2004). Attitude is the connecting
link between the belief variables and behavior intention (Lai and
Li 2005), leading to the following hypothesis:

H5. Attitude towards switching has a significant effect on the
behavior intention to switch.

Self-efficacy reflects the belief of the customers regarding their
performance in using the system. The moderating variables, per-
ceived risk and computer self-efficacy, have been included in dif-
ferent research studies (see Cockrill et al. 2009, Featherman and
Pavlos 2003, Verhagen et al. 2004). Computer self-efficacy moder-
ates this kind of effect in the sense that people have different capa-
bilities in executing a task, such as using the online banking
platform. Perceived risk measures the effect of a user’s attitude to-
wards switching by distinguishing the risk that an online banking
transaction entails.

Compeau and Higgins (1995) argued in their research that com-
puter self-efficacy is associated with the individual’s attitude to-
wards the adoption of computer technologies. Previous studies
(Igbaria and Iivari 1995, Johnson 2005, Mcilroy et al. 2007) also
emphasized the effect of computer self-efficacy on adopting new
innovations. Chang and Tung (2008) also suggested that self-effi-
cacy plays an important role in motivation and behavior intention.
If individuals are pessimistic about their ability to use a new sys-
tem, then it will not have any significant effect on behavior. Thus,
computer self-efficacy may influence the relationship between
attitude and behavior towards switching. The following hypothesis
is thus formed:

H6. The interaction of computer self-efficacy and attitude towards
switching has a positive effect on the behavioral intention to
switch to online banking.

Consumers face a lot of risk in conducting financial transactions,
especially via a medium that does not have any kind of physical
contact. Users’ perceived risk will affect the adoption of Internet
technology (Miyazaki and Fernandez 2000, Kim and Prabhakar
2000, Wang et al. 2003). Customer behavior varies according to
how they perceive online banking risk. The higher their confidence
level, the more positive their attitude and behavioral intention to
switch will be. Featherman and Fuller (2003) observed in their
study of undergraduate business students that increasing levels
of perceived risk moderates the adoption behavior of technology.
Thus, the following hypothesis is formed:

H7. The interaction of perceived risk and attitude towards switch-
ing has a negative effect on the behavioral intention to switch to
online banking.
3. Methodology

3.1. Conceptual framework

The research model is illustrated in Fig. 2. As shown, the pro-
posed model modifies TAM and adds several external variables,
which are argued to influence attitudes towards switching and
behavioral intention to switch in the context of Internet banking
acceptance and usage.

3.2. Measurement

The questions used in this study were adapted from the previ-
ous TAM literature and its applications using a 7-point Likert scale
ranging from (1) strongly disagree to (7) strongly agree. This study
was composed of nine constructs: (a) perceived usefulness; (b)
perceived ease of use; (c) offline trust; (d) switch cost; (e) offline
loyalty; (f) perceived risk; (g) perceived computer self-efficacy;
(h) attitude towards switching and (j) behavioral intention to
switch. The first part of the questionnaire included background
questions such as age, gender, education, income and occupation.
The second part measured these constructs. The Appendix in Table
A.1 lists the items with references to their resources.

TAM-related construct questions such as perceived usefulness,
perceived ease of use, attitude toward switching and behavioral
intention to switch were taken from studies by Davis et al.
(1989), Venkatesh and Davis (2000) and Moon and Kim (2001).
These constructs have been well researched, developed, validated
and adopted in several previous TAM research projects. Although
these studies also examined usage behaviors, the questions used
in this study were modified to suit the authors’ intentions.

Items regarding trust were taken from the measurements de-
fined by Dimitriadis and Kyrezis (2008). These questions were
carefully synthesized to identify three widely-used items that
could be adapted for the model. Trust is deemed as offline trust be-
cause it refers to the physical bank. Trust in the previous TAM stud-
ies, such as those of Suh and Han (2002), Verhagen et al. (2004) and
Mukherjee and Nath (2003), considered trust as a quality of the
consumer, and not of the bank or any other entity used before
the new technology.

Switch costs were quantified using items from Eastin (2002)
and Wang et al. (2003). Three items were reproduced from these
studies to reflect the costs of switching from offline to online bank-
ing. Two items were classified as time-related costs, while the
other one measured the benefits lost cost (Burnham et al. 2003),
which mirrors the cost of replacing an old medium with a new one.

Questions intending to assess offline loyalty came from Ping
(1993) and Jones and Farquhar (2003). Although the loyalty used
here is the loyalty for offline banking, these studies still replicated
the construct. Three items were used to measure this kind of
loyalty.

Perceived risk items were derived from items classified by
Zeithaml et al. (1996). This construct is considered important as
a moderating variable because it is as existential as some ‘‘distur-
bances’’ that may impinge on attitude and behavior. Two items
were reproduced from the above-mentioned study.

Computer self-efficacy questions were taken from measure-
ments evaluated by Yi and Hwang (2003) and Chan and Lu
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Fig. 2. The proposed conceptual model.

Table 2
Demographic characteristics of the respondents.

Demographic profile Frequency Percent (%)

Gender
Male 88 35.2
Female 162 64.8

Age
Under 20 1 .4
21–30 77 30.8
31–40 118 47.2
41–50 42 16.8
Over 50 12 4.8

Educational attainment
Under junior high school/junior high school 19 7.6
University/college 200 80.0
Masters/Ph.D. 31 12.4

Respondents’ industry
Student 21 8.4
Manufacturing 34 13.6
Service 158 63.2
Finance 25 10
Others 12 4.8

Frequency of using online banking (per month)
Less than once 38 15.2
2–3 times 77 30.8
4–5 times 70 28
More than five times 53 21.2
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(2004). The three items used aimed to assess the confidence of the
user in using an online banking platform.

3.3. Sampling

The data used in this study were gathered by means of a conve-
nience sampling survey conducted among different banks in Tai-
nan, Taiwan in 2008. Some of the banks included Taishin Bank,
Bank of Taiwan, Mega International Commercial Bank, First Com-
mercial Bank, Shanghai Commercial and Savings Bank and Bank
Sinopac. Four hundred questionnaires were distributed and 250
were returned, which represents a response rate of 62.5%. Ques-
tionnaires were completed in different places around the Tainan
area, during different times of day and on different days during
the data collection period. The resulting sample was thus well dis-
tributed in terms of demographic information. The questionnaire
(shown in the Appendix) consisted of questions related to back-
ground information and possible factors affecting the behavioral
intention to switch to online banking. Seven-point Likert scales
ranging from ‘‘strongly agree’’ to ‘‘strongly disagree’’ were used
as a basis for answering the questions. This scale was used in pre-
vious TAM-extension studies (Tan and Teo 2000, Wang et al. 2003).

Convenience sampling is a non-probability method. This means
that subjects are chosen in a nonrandom manner. To avoid the
non-response bias, this study did a test of homogeneity on the
demographic variables (Chang and Chen 2008). All items among
the constructs were tested against demographic controls (gender,
age and education) using ANOVA, which was adopted from Cho
(2006). The mean scores of the items were all indifferent
(p > 0.05) among the demographics. As a result, the survey re-
sponse could be mixed as a single dataset for further analysis.
4. Data analysis and results

4.1. Sample characteristics

The descriptive statistics of the respondents’ demographic
characteristics were analyzed and are presented in Table 2. The
majority of the respondents fell into the 30–40 year-old age group,
which coincides with the target user group for online banking ser-
vices. They were distributed among a variety of professional indus-
tries such as banking, manufacturing, social work, IT and medicine.
Most of the participants were female. The bulk of the respondents
use the online banking platform more than five times per month.

4.2. Factor analysis and reliability test

Table 3 shows the factor analysis of PU, PEOU, offline trust,
switching costs, offline loyalty, perceived risk, computer self-
efficacy, attitude towards switching and behavioral intention to
switch. The factor analysis was carried out using principal axis fac-
toring with varimax rotation as an extraction method. The goal of
this method was to verify the construct validity of the measure-
ment used. According to Hair et al. (1998), factor loadings should
be greater than 0.5 to be deemed significant. Following this logic,
most of the factor loadings were greater than 0.5, with some above
0.9; hence, all factors used in this study had a significant level of
convergent validity. It is also clear from Table 3 that all of the



Table 3
Summary of measurement scales.

Construct Variables Factor loading Eigenvalue Cumulative explanation (%) Corrected item-total correlation Cronbach’s a

Perceived usefulness PU1 .724 3.033 60.656 .768 .829
PU2 .816 .668
PU3 .871 .754
PU4 .793 .656
PU5 .675 .621

Perceived ease of use PEOU1 .897 3.632 72.635 .829 .904
PEOU2 .882 .813
PEOU3 .819 .724
PEOU4 .826 .720
PEOU5 .834 .729

Offline trust OT1 .837 2.407 80.249 .667 .877
OT2 .933 .836
OT3 .914 .799

Switching costs SC1 .866 2.240 74.669 .686 .829
SC2 .807 .602
SC3 .916 .783

Offline loyalty LT1 .859 2.161 71.699 .667 .780
LT2 .847 .649
LT3 .834 .623

Attitude towards switching ATT 1 .949 3.428 85.698 .905 .944
ATT 2 .897 .820
ATT 3 .933 .878
ATT 4 .924 .862

Behavior toward switching BTS1 .885 3.137 82.799 .725 .756
BTS2 .858 .683
BTS3 .997 .741
BTS4 .897 .702
BTS5 .899 .739

Computer self-efficacy CS1 .922 2.641 88.044 .828 .931
CS2 .947 .876
CS3 .946 .877

Perceived risk PR1 .916 1.831 91.570 .831 .908
PR2 .916 .831

Table 4
Results of multiple linear regression.

Independent variables Attitude towards switching

b t-value p-value

Gender .011 .231 .817
Age �.032 �.655 .513
Education .11-1 1.705 .040
Perceived usefulness .149 2.874 .004
Perceived ease of use .405 6.812 .000
Offline trust .260 3.392 .001
Offline loyalty �.162 �1.987 .048
Switching costs �.247 �4.674 .000
R2 .490
Adjusted R2 .473
F-value 28.967
p-value 0.0000
Durbin–Watson 2.140
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variables tended to have a high coefficient item-total correlation
(greater than 0.5), which suggested a high degree of internal con-
sistency for each dimension. Moreover, the Eigenvalues were
greater than 1 and Cronbach’s a values were greater than the 0.8
cutoff (Peterson 1994).

These results further confirmed the reliability of the measure-
ment items. No items were deleted from the analysis. This factor
model was used to analyze the switching attitude and behavior
intention towards online banking.

4.3. Test of hypotheses

Seven hypotheses were formulated in this study, and multiple
regression analysis was used to test them. The independent vari-
ables (perceived usefulness, perceived ease of use, offline trust, off-
line loyalty and switching costs) were regressed against attitude
towards switching. control variables such as age, gender and edu-
cation were also added to the model to give precedence to user
characteristics (Venkatesh and Morris 2000, Lai and Li 2005). Table
3 presents the results of the regression.

The overall model was statistically significant (R2 = 0.490; p-
value <0.05) and had high explanatory power for this type of
research. The results were within the generally accepted range of
0.4. The Durbin–Watson test (DW = 2.140), which looks at serial
correlation among residuals, was also within the generally ac-
cepted range of 1.5–2.5.

As can be seen in Table 4, the control variables were found to be
insignificant in explaining the attitude towards switching. These
constructs have different effects on diverse sets of studies. Most
studies regard them as moderating effects (such as Lin and Qiu
(2004) and Venkatesh and Morris (2000), while others treated
them as direct effects (Igbaria and Iivari 1995, Chau and Lai
2003). Among the background variables (age, gender and educa-
tion), only education demonstrated a positive, significant effect.
Age and gender were insignificant and thus do not influence atti-
tude towards switching, consistent with the findings of Jones and
Hubona (2006). While age and gender do not significantly affect
the attitudes of users towards information systems, the qualities
of the users (such as education) clearly shape their attitudes and
behavior.

Table 4 shows H1–H4 and all are supported. H1a and H1b fol-
lowed the logic of TAM, and H1a (perceived usefulness) was statis-
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tically significant (b = 0.149; p < 0.05). As previous studies have
consistently demonstrated that perceived usefulness has a signifi-
cant and positive influence on attitude towards use, such is the
case in this study with respect to attitude towards switching.
H1b (perceived ease of use) (b = 0.405; p < 0.005) has also been
presented in previous research and has been proven to affect atti-
tude towards use (see Tan and Teo 2000, Venkatesh and Morris
2000). In summary, if users perceive online banking as useful
and easy to use, then they are more inclined to use the online
banking platform. The evidence for H2 (Offline Trust) is consistent
with a study by Lee et al. (2007) showing that offline trust is the
key to using online banking. Offline trust refers to the fact that cus-
tomers who patronize their traditional offline banking channel are
more likely to utilize its online banking service. Hirschman (1980)
also suggested that greater positive perception might lead to a
greater acceptability of products, hence increasing the chance that
the new products will be adopted. In the context of this study, an
individual would be more willing to switch to an online banking
service if he or she had enough experience with its supporting
channel (i.e., the physical bank). Offline Trust was positive and sig-
nificant (b = 0.260; p < 0.05).

On a similar note, Offline Loyalty fulfilled the expectation of H3
and was negative and significant (b = �0.162; p < 0.05). If the cus-
tomer’s loyalty to their physical bank is high, they will be unwilling
to switch from physical to virtual banking. Therefore, Offline Loy-
alty is relevant in explaining attitude towards switching to online
banking.

The results for Switching Costs supported the outcome of H4
(b = �0.260; p < 0.05). According to Chen and Hitt (2002), switch-
ing costs can adversely affect the attitude of the consumer towards
switching because they take into account the different factors that
could be avoided due to the resulting behavior. Perera and Kim
(2002) also argued that the larger the switching costs are to the
consumer, the more resistant they will be towards switching.

4.3.1. Test of moderating effects
In Table 5, Model 1 examines the relationship between attitude

towards switching and behavioral intention to switch. The results
indicated that attitude towards switching is positive and signifi-
cant (b = 0.762; p < 0.001). These results thus support H5.

To examine the moderating effects of computer self-efficacy
and perceived risk, a regression analysis was employed among
the four variables, as shown in Table 5. The interaction terms of
perceived risk and computer self-efficacy were added to Model 3.
The interaction of attitude towards switching and computer self-
efficacy (b = 0.341; p < 0.001) had a significant influence on the
behavioral intention to switch; hence, H6 was supported. To
further analyze the said relationship, the means of attitude
Table 5
he moderating effects of computer self-efficacy and perceived risk.

Independent variables Behavioral
Model 1

Intention to
switch Model 2

Model 3

Attitude towards switch .762⁄⁄⁄ .595⁄⁄⁄ .350⁄⁄

Computer self-efficacy .224⁄⁄⁄ .201⁄

Perceived risk �.693 �.124
Attitude towards .341⁄⁄⁄

Switching � computer
self-efficacy

Attitude towards .178
Switching � perceived risk

R2 .580 .606 .610
Adjusted R2 .579 .602 .602
F-value 343.071⁄⁄⁄ 126.303⁄⁄⁄ 76.245⁄⁄⁄

Durbin–Watson 2.042 2.096 2.134

Note: ⁄p < 0.05;⁄⁄p < 0.01;⁄⁄⁄p < 0.001
towards switching and computer self-efficacy were clustered
into two high and low groups and a graph of the interaction
between the independent variable and the moderator variable
was constructed.

As shown in Fig. 3, the two regression lines are not parallel. The
slopes of the regression lines between behavior and attitude are
different for different categories of users’ computer self-efficacy.
This difference indicates that computer self-efficacy may influence
the relationship between attitude and behavior towards switching.
If computer self-efficacy is high and satisfactory, the relationship
between attitude and behavior is strengthened. Conversely, if com-
puter self-efficacy is insufficient to facilitate the switch, then the
relationship may be weakened. In sum, computer self-efficacy will
moderate the influence of attitude towards switching on the
behavior towards switching.

As can be seen in the regression results, Perceived Risk was not
significant. Previous studies have included background variables
(age, gender, income and education) in the analysis of attitude
and behavior and have shown that these can have moderating ef-
fects (see Venkatesh et al. 2002, 2003). However, these results can
vary, have low explanatory power and are not generalizable due to
factors that may also inhibit or stimulate behavior, such as the
present technological environment, influence of organizational fac-
tors (Sun and Zhang 2005) and subjective norms (Wu and Chen
2005). This reasoning possibly explains why perceived risk is not
empirically supported in this research.

5. Conclusions

5.1. Discussion

This study has discussed consumers’ behavioral intentions to
switch to online banking using the technology acceptance model
(TAM), which has been extended to include new variables obtained
from the online banking acceptance literature. The conceptualized
model suggested that attitude towards and behavioral intention to
switch to online banking can be developed using variables derived
from TAM (PU and PEOU) and the variables referring to the phys-
ical market, including offline trust, offline loyalty and switching
costs.

The empirical evidence revealed that PU and PEOU were signif-
icant in explaining consumers’ attitude towards switching to
online banking services. This result refers to the fact that consum-
ers use online banking for the advantages it provides in contrast to
using a physical bank. In addition, one variable related to offline
banking, the trust in physical banks (offline trust), will enhance
customers’ attitude towards switching service from physical to
online banking. On the contrary, the more the customer’s loyalty



Table 6
Summary of research contributions.

Aspect Prior research contributions
to the TAM literature

This study’s contribution
to the TAM literature

Focus Attitude and behavioral
intention to use virtual
market (online technology)

Attitude and behavioral
intention to switch form
physical to virtual market
Considering the potential
effect of physical market

Variables
included

a. TAM-related variables,
perceived web security
(Cheng et al. 2006, Adoption
of Internet Banking in Hong
Kong)

a. TAM-related variables

b. Awareness, PEOU,
Security, Cost, Reluctance to
Change, Security (Alam
et al. 2009. Customer’s
Adoption of Internet
Banking: Malaysia Case)

b. Physical market related
variables (Offline Trust,
Offline Loyalty, Switching
Costs) and Moderating
variables (CSE and
Perceived Risk)

Relationship of
control
variables
(gender, age,
education)

Significant relationship
(Venkatesh and Morris
2000, Gefen and Straub
1997)

Weak relationship of
demographic variables to
attitude toward
switching
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is to physical banking (offline loyalty), the lower their enthusiasm
towards switching to online banking will be. These findings show
that the dimensions related to physical banking would offer some
explanatory power for the user’s acceptance of online banking.

Further, the empirical findings also indicated that consumers
take into account the switching costs they may face when switch-
ing from offline to online banking. The greater the switching costs,
the less likely they are to engage in switching behaviors.

The interaction effects of computer self-efficacy and perceived
risk were also tested using behavior towards switching as the
dependent variable. The results indicated that the interaction be-
tween attitude towards switching and computer self-efficacy was
significant, which further strengthens the hypothesis of computer
self-efficacy’s moderating effect on the behavioral intention to
switch. This result could mean that individuals self-evaluate how
comfortable they are in using information systems, such as an on-
line banking platform, and thus, high and low ratings of computer
self-efficacy can moderate the effect of attitude towards switching
on the resulting behavioral intention to switch.

5.2. Theoretical contributions

While TAM has been extensively verified in the factors that
affect users’ intention to engage in virtual markets, prior research
has mostly focused on the factors that might be effective in
predicting attitude towards using and behavioral intention to
use (Davis 1989, Adams et al. 1992, Gefen and Straub 1997, Tan
and Teo 2000, Cheng et al. 2006). This paper’s research provided
a fresh perspective on the TAM model by stressing the aspect of
switching to analyze the attitudes and behaviors of consumers
in technology acceptance. The act of switching has been neglected
in the TAM literature, as many studies have focused on acceptance
behavior and not on switching behavior. Before a consumer
accepts a technology, he or she performs a switch from one
technology to another.

At first, the empirical results support the arguments in this
study: users’ acceptance and adoption of online banking reflects
not only the acceptance behavior of the new technology, but also
the switching behavior between the conventional and new technol-
ogy. Although previous studies discussed the degree of users’ accep-
tance of Internet technology, such as online banking, online stores
and e-mail, most of these studies performed analyses by mainly
focusing on the usage attitude and intention (Bhattacherjee 2001,
Chau and Hu 2001, Verhagen et al. 2004, Lai and Li 2005, Chang
and Tung 2008). The main contribution of this study was examining
the potential substitution effect between old and new technologies.
This study concentrated on the switching attitude and intention.
Therefore, the results of this study are able to reflect the potential
impact of an old technology when users accept or use a new tech-
nology. According to the literature, previous studies based on
TAM did not review this point of view in depth. Thus, the viewpoints
made in this study create another layer of thinking in this topic.

Second, this paper contributes by offering ideas about factors
that influence switching to online banking by including variables
related to the traditional, physical bank. Prior research, such as that
of Cockrill et al. (2009) and Lee (2009), extended TAM by incorpo-
rating other variables like web security and reluctance to change
channels. Other authors incorporated features of the new technol-
ogy itself as variables, such as its PU or PEOU. Additionally, others
focused on the characteristics of the users (personal creativity, pro-
fessional background and online experience) or on social perspec-
tives, such as trust and subjective norms (Bhattacherjee 2001, Chau
and Hu 2001, Featherman and Fuller 2003, Gefen et al. 2003).
These researchers extended the TAM model, but failed to consider
the substitution effect between the physical and virtual markets
and its potential effect on the physical market.
Third, background variables such as gender and age were found
to have a relatively weak relationship with attitude towards
switching, which is in contrast with previous studies of online
banking such as Chau and Lai (2003), Sun and Xiao (2006) and
Luarn and Lin (2005). However, Gefen and Straub (1997) proved
in their research that the use of online banking varies across cul-
tures. Table 6 summarizes the research contributions of this study.

5.3. Managerial implications

The implications that this study provides for managers are the
following: if bank managers want to expand their business from
offline to online banking, it may not be enough to consider only
the benefits of online banking (i.e., the usefulness and ease of
use). Managers must keep in mind that users’ adoption of online
banking is not just an acceptance of the new technology, but a
behavioral switch from physical banking to online banking. Thus,
the factors relating to physical banks will play an important part
in the switching process. A first step for a corporation is to work
on enhancing its customers’ trust in its offline banking. In this
way, it will help customers reduce their uncertainty in virtual
banks, thereby improving their attitude towards switching from
offline to online banking. Further, bank managers should also
understand that offline loyalty will affect their customers’ attitude
towards switching. Managers can consider lowering their offline
loyalty by offering incentives to customers who switch to online
banking, such as discounts or bonuses for using online services. Fi-
nally, because switching costs provide a mental accounting for
consumers, banks should not charge their customers for their on-
line banking services. Users have to incur other non-monetary
costs, such as learning and investing time. If it is not possible to
provide free online banking, then bank managers should ensure
that the costs of manual transactions do not go beyond the costs
of offline banking. Only in this way can users’ intentions to switch
be effectively promoted and the behavior of using online banking
be further enhanced.

5.4. Limitations and further research

The study has some limitations. In a recent study by Bagozzi
(2007), he criticized TAM as a ‘‘theory’’ that lacks feasibility, has
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questionable heuristic value and limited explanatory and predic-
tive power. However, this study’s framework changed from a
highly parsimonious model to one that is a bit more complicated
and is much more effective at predicting behavior intention to-
wards switching. The empirical evidence also showed that the R2

in this research is sufficient to explain the variance of the attitude
and behavior intention towards switching.

Second, the survey was conducted only among Taiwanese
consumers using the convenience method of sampling. This
method is used to make the research procedure faster by obtain-
ing a large number of completed questionnaires in a rapid and
efficient fashion. This has an effect on the generalization of the
findings. Sample bias might be present due to a flaw in the
sample selection process; hence, it cannot speak for the entire pop-
ulation. This could affect the validity of the study. However, as
shown in the non-response test, no significant differences were
Table A.1
Question items used in the study.

Construct Measure

Perceived usefulness
PU 1 Using online banking would improve my performance in conducting tran

PU 2 Using online banking would increase my productivity
PU 3 Using online banking would enhance my effectiveness
PU 4 I would find online banking useful
PU 5 Internet banking gives me greater control over financial banking activitie

Perceived ease of use
PEOU 1 It is easy for me to learn how to utilize online banking

PEOU 2 I find it easy to get online banking do what I want to do
PEOU 3 It is easy to remember how to use online banking
PEOU 4 My interaction with the online banking site is clear and understandable
PEOU 5 I find online banking useful for my banking activities

Offline trust
OT 1 My bank has the ability to meet its promises
OT 2 My bank would not do anything against my interests
OT 3 My bank always treats me with goodwill

Offline loyalty
LO 1 I say positive things about the bank to other people
LO 2 I intend to continue to do business with the present bank
LO 3 I intend to do more business with the present bank

Switch cost
SC 1 This bank provides services that cannot be easily replaced by other bank
SC 2 It takes me a great deal of time and effort to get used to a new platform
SC 3 In general, it would be a hassle switching to a new platform

Attitude towards switch
ATT 1 In my opinion, it is desirable to switch from offline to online banking

ATT 2 I think it is good for me to switch from offline to online banking
ATT 3 In my view, switching from offline to online banking is a wise idea
ATT 4 I feel that switching from offline to online banking is pleasant

Behavior intention to switch
BTS 1 I would switch from offline to online banking for my banking needs

BTS 2 Switching to online banking to handle my banking transactions is someth
do

BTS 3 I can see myself switching from offline to online banking to handle my t
BTS 4 I expect to switch from offline to online banking to handle my financial tra

the future
BTS 5 I will strongly recommend others to use Internet banking

Perceived risk
PR 1 I feel the risk associated with online transactions is low
PR 2 The bank will not misuse my personal information

Computer self-efficacy
CS 1 I am confident in using Internet banking if I have only the online instruc

reference
CS 2 I am confident in using Internet banking even if there is no one around t

how to do it
CS 3 I am confident in using Internet banking even if I have never used such

before
found among the demographic controls. This improves the external
validity of the questionnaire.

Finally, another limitation is that other factors may affect the
users’ behavioral intention to switch. These other factors may in-
clude the web interface, such as the ‘‘look’’ and ‘‘feel’’ of the web-
site. Hausman and Siekpe (2009) concluded that web design
elements could affect the intentions of conducting the transaction
and the intentions to repeat it. Furthermore, this may affect their
PU and PEOU. These limitations are avenues of further research.
Moreover, another area that could be investigated is the marketing
strategy literature, such as that of consumer behavior, to further
analyze the behavioral intention to switch. While the authors
firmly believe that this work sheds new light on understanding
the precedence of technology acceptance, more research consider-
ing the potential effect of the factors related to the physical market
must be performed, both theoretical and empirical.
Source

sactions Davis et al. (1989), Venkatesh and Davis (2000), and Moon and
Kim (2001)

s

Davis et al. (1989), Venkatesh and Davis (2000), and Suh and Han
(2002)

Dimitriadis and Kyrezis (2008)

Ping (1993) and Jones et al. (2003)

s Eastin (2002) and Wang et al. (2003)

Davis et al. (1989), Venkatesh and Davis (2000), and Moon and
Kim (2001)

Davis et al. (1989), Venkatesh and Davis (2000), and Moon and
Kim (2001)

ing I would

ransactions
nsactions in

Zeithaml et al. (1996)

tions for Yi and Hwang (2003) and Chan and Lu (2004)

o show me

a system



124 K.-W. Lee et al. / Electronic Commerce Research and Applications 10 (2011) 115–125
Appendix

See Table A.1.
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