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Abstract

This study develops an extended model to predict consumer acceptance of electronic-shopping (e-shopping) based on the
theory of reasoned action (TRA) and the technology acceptance model (TAM). Our model was tested using data collected from
212 questionnaires and analyzed using multiple regression. The results show that individual attitudes toward e-shopping are
strongly and positively correlated with user acceptance. The empirical results confirmed that perceived ease of use of trading on-
line (PEOUT) and perceived usefulness (PU) significantly determine individual attitudes toward e-shopping, as well as
confirming the significant effect of perceived ease of use of the Web on PEOUT, which in turn affects PU. However, PU was not
found to affect user acceptance significantly. Additionally, user satisfaction with the Internet/ WWW and perceptions of
information, system and service were shown to affect user acceptance significantly. Overall, the proposed model could be used to

predict consumer willingness to shop on the Web.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction

Electronic commerce generally refers to the sale
and purchase of products and services on the Internet;
consumer purchasing decisions mainly depend on indi-
vidual evaluations of the value of products or services.
Keeney [27] used a value proposition of e-commerce to
represent customer evaluations, defining it as the net
value of the benefits and costs associated with the
transacted products or services in the processing of
finding, ordering and receiving. With this, evaluations
of outcomes about fundamental transaction objectives
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may influence buyers’ decisions. For B2C e-commerce,
electronic-shopping (e-shopping) involves intensive
communication of information, and thus is an interac-
tive behavior involving consumers and firms, conducted
via the Internet or World Wide Web (WWW). Sellers
can easily enter an e-market, reducing the costs of
constructing and maintaining e-stores, especially of
production, delivery, and storage of digital products
or on-line services. From the perspective of consumers,
an e-market is a trading center that supports the main
e-shopping processes—from searching and requesting
target products/services, through evaluating and select-
ing candidate products or services, to ordering, delivery,
and final payment. The new channel of e-shopping
thus has changed the relationship between consumers
and firms. Thus, e-shopping is treated as a voluntary
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behavior in which consumers become more active and
autonomous during a transaction [21].

2. Literature review
2.1. Technology acceptance model

According to the theory of reasoned action (TRA)
model [4,13], an individual’s performance in a specific
behavior is determined by his or her behavioral inten-
tions, which themselves are jointly determined by
individual attitudes and subjective norms. Attitudes
are defined as the positive or negative feelings of an
individual toward a specific behavior, and these are
influenced by individual beliefs. An extended model
of TRA, namely the theory of planned behavior
(TPB) was derived by adding perceived behavioral
control as a determinant of behavior [2,3]. TRA and
TPB have been empirically validated, and both mod-
els are widely used for predicting or explaining
cognitive and affective behavior using the belief-
attitude—intention—behavior relationship in social
psychology.

Building upon TRA, Davis [9] proposed the tech-
nology acceptance model (TAM) to explain and pre-
dict user acceptance of information systems (IS)
or information technology (IT). Davis [11] defined
perceived usefulness (PU) as, “the degree to which a
person believes that using a particular system would
enhance his or her job performance”, and defined
perceived ease of use (PEOU) as, “the degree to
which a person believes that using a particular system
would be free of effort”. Within TAM, PU is a major
factor, and PEOU is a secondary factor, in determining
system usage. Moreover, Davis suggested that PEOU
has a positive, indirect effect on system usage through
PU. Empirical studies of TAM have shown that usage
of IS is determined by user behavioral intentions,
which themselves are jointly determined by user PU
and attitudes toward using the IS, the last of which are
jointly determined by user PU and PEOU. This also
has a positive but indirect effect on attitude through
PU [10]. Many IS studies have been conducted based
on the TAM, since PU and PEOU are two general
beliefs suited to predicting IS usage. All relevant
empirical studies, such as the measurement of user
acceptance of IT [1], and the self-reported usage of IS

[43], have supported the hypothesis of TAM that PU is
directly related to IT/IS usage. Different from prior
studies [8,17], Venkatesh and Davis [46] have shown
that PEOU has a positive, direct effect on user accep-
tance of IT. However, no consistent conclusions have
yet been reached about the effect of PEOU on IS/IT
usage.

2.2. Technological and organizational support

Triandis [45] stated that facilitating conditions
determine individual behavior. According to him,
facilitating conditions represent the objective envir-
onmental factors that allow individuals to use an IS or
IT. As verified in prior studies, organizational facil-
itating conditions affect individual use of PCs at work
[38,44], and technological facilitating conditions
determine individual intentions to use the Internet/
WWW [7]. Moreover, organizational support not only
influences PU and PEOU, but also affects the use of
PCs [22,24]. Briefly, technological and organizational
support can determine IT behavior.

3. Extended model and research hypotheses

Based on the belief-attitude—intention—behavior
relationship in the TRA, this study proposes a model
(Fig. 1) extending TAM to predict consumer e-shop-
ping behavior. The model not only includes PEOU,
PU, attitudes toward e-shopping and user acceptance,
but also adopts the Web environmental factors as
the facilitating conditions of e-shopping, and includes
perceived quality with respect to the websites by
following Davis’s [12] TAM involving system vari-
ables. Moreover, the empirical study tests the extended
model using a questionnaire-based (as summarized in
Appendix A) survey to explore the possible antece-
dent—consequence relationships.

3.1. User acceptance of e-shopping

When a consumer asks for product or service infor-
mation, places an order, or pays over the Internet/
WWW, he or she will have perceptions of the target
products or services, and will perform the transaction
after evaluating its value in terms of benefits and costs.
Perceptions of value assessments in e-shopping are
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Fig. 1. Extended model based on TAM to predict e-shopping behavior.

termed user acceptance of e-shopping here. Based
on the postulate of TRA, this study adopts user accep-
tance to represent individual behavioral intent towards
e-shopping. Consequently, user acceptance is used as a
surrogate for predicting actual consumer e-shopping
behavior. Given the diversity of product types and
delivery modes on the Internet/ WWW [35], products
and services were classified into physical products,
such as PCs or mobile phones, digital products, such as
software, and on-line services, such as hotel registra-
tion. From the perspective of e-shopping flow, this
suggests that ordering, requesting post-purchase ser-
vice, taking delivery, and paying on-line are the four
main phases of a transaction between consumers and
firms in e-shopping. Thus, user acceptance is split into
user acceptance of products/services and user accep-
tance of on-line offerings. According to the relation-
ship between behavioral intention and behavior in the

TRA, greater user acceptance implies increased will-
ingness to e-shop.

3.2. Attitude toward e-shopping

According to the operational definition of TRA,
individual attitudes toward a behavior are determined
by individual affective beliefs about behavioral con-
sequences and the evaluations of them. As proposed in
TRA and TAM, attitude was expected to influence
behavioral intention in using an IS. Thus, this study
postulates that individual attitudes toward e-shopping
affect user acceptance. As shown in Fig. 1, the follow-
ing hypotheses about attitude are tested:

Hypothesis 1a. Individual attitudes toward e-shop-
ping positively affect user acceptance of [physical
products/digital products/on-line services].
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Hypothesis 1b. Individual attitudes toward e-shop-
ping positively affect user acceptance of [ordering/
post-purchase service/taking delivery/paying] on-line.

3.3. Perceived usefulness

According to the postulates and empirical results of
TAM [33], the original PU is positively correlated with
user attitudes toward an IS and its use. A website can
be viewed as an IS, and provides information to its
users. Therefore, consumers may perform e-shopping
only if a website effectively assists them in completing
transactions. We consider the PU to be perceived value
(or perceived benefit), defining it as effectiveness of e-
shopping as perceived by the consumer. After revising
Davis’s definition of PU, the PU of e-shopping is
defined as, the degree to which an individual believes
that trading on the Web would enhance the effective-
ness of his or her shopping. The following related
hypotheses concerning the revised PU are:

Hypothesis 2a. Individual PU positively affects atti-
tudes toward e-shopping.

Hypothesis 2b. Individual PU positively affects user
acceptance of [physical products/digital products/on-
line services].

Hypothesis 2c. Individual PU positively affects user
acceptance of [ordering/post-purchase service/taking
delivery/paying] on-line.

3.4. Perceived ease of use of the Web and
perceived ease of use of trading on-line

Although Davis found that PEOU is positively
correlated with system usage, he inferred that PEOU
does not affect system usage if PU is under control.
However, the positive relationship between PEOU and
usage intentions was also suggested by Venkatesh and
Davis. An analysis of the influential differences
among prior studies shows that the effect of PEOU
on IS/IT usage decreases with increasing user famil-
iarity with the IS/IT. Restated, PEOU does not affect
IT usage if the complexity of IT is very low. PEOU is
therefore divided into two parts: PEOU of the Web
(PEOUW) and PEOU of trading on-line (PEOUT).
The former refers to ease of browsing, while the latter

refers to ease of trading. The following hypotheses
about PEOUW are tested here to explore the antece-
dent—consequence relationships in the extended model:

Hypothesis 3a. Individual PEOUW positively affects
attitudes toward e-shopping.

Hypothesis 3b. Individual PEOUW positively affects
PU.

Hypothesis 3c. Individual PEOUW positively affects
PEOUT.

Hypothesis 3d. Individual PEOUW positively affects
user acceptance of [physical products/digital products/
on-line services].

Hypothesis 3e. Individual PEOUW positively affects
user acceptance of [ordering/post-purchase service/
taking delivery/paying] on-line.

Furthermore, the following hypotheses about
PEOUT are tested:

Hypothesis 4a. Individual PEOUT positively affects
attitudes toward e-shopping.

Hypothesis 4b. Individual PEOUT positively affects
PU.

Hypothesis 4¢. Individual PEOUT positively affects
user acceptance of [physical products/digital products/
on-line services].

Hypothesis 4d. Individual PEOUT positively affects
user acceptance of [ordering/post-purchase service/
taking delivery/paying] on-line.

3.5. Web environment

According to Triandis’ model, facilitating conditions
determine IS/IT usage behavior. Similarly, the Web
environment is an important facilitating factor of
e-shopping. Generally, most consumers evaluate the
Web environment before performing e-shopping in
an e-market. We select Web security and access costs
as environmental constructs and measure them using
individual perception.
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3.5.1. Web security

Consumers considering shopping on the Web are
very concerned with payment risk, or personal risk
[26], which mostly depends on security. In surveying
attitudes toward Internet-based e-banking, Liao and
Cheung [30] found that system security is a significant
determinant of customer attitudes toward system use.
Moreover, all measures of the system security were
conducted on the security of accessing the Web. Thus,
we test the following hypotheses:

Hypothesis Sa. Web security positively affects the
PEOUW of e-shopping.

Hypothesis 5b. Web security positively affects the
PEOUT of e-shopping.

Hypothesis Sc. Web security positively affects the
PU of e-shopping.

Hypothesis 5d. Web security positively affects indi-
vidual attitudes toward e-shopping.

Hypothesis Se. Web security positively affects user
acceptance of [physical products/digital products/on-
line services].

Hypothesis 5f. Web security positively affects user
acceptance of [ordering/post-purchase service/taking
delivery/paying] on-line.

3.5.2. Access costs

The cost of accessing the Web is an important part
of searching costs for consumers using the e-market
[41]. We define access costs as including the network
speed and the cost of accessing the Internet, both of
which are easy to measure. The following hypotheses
are therefore tested:

Hypothesis 6a. Access costs negatively affect the
PEOUW of e-shopping.

Hypothesis 6b. Access costs negatively affect the
PEOUT of e-shopping.

Hypothesis 6¢. Access costs negatively affect the PU
of e-shopping.

Hypothesis 6d. Access costs negatively affect indi-
vidual attitudes toward e-shopping.

Hypothesis 6e. Access costs negatively affect user
acceptance of [physical products/digital products/on-
line services].

Hypothesis 6f. Access costs negatively affect user
acceptance of [ordering/post-purchase service/taking
delivery/paying] on-line.

3.6. User satisfaction with the Internet/WWW

Previous studies have indicated that user informa-
tion satisfaction affects the effectiveness of IS
[16,18,25], system usage [6], as well as, directly
or indirectly, affecting IS performance through IS
usage [23]. Although Davis did not include user
information satisfaction in his TAM, we revised it
based on prior studies and define it as user satisfac-
tion with the Internet/ WWW. Regarding e-shopping,
this study expected to derive the new relations
among US, PU and PEOU. As consumers usually
access the Internet/ WWW to search for information
before making purchases, this study infers that US
directly and indirectly affects user acceptance of
e-shopping:

Hypothesis 7a. Individual US positively affects
PEOUW of e-shopping.

Hypothesis 7b. Individual US positively affects
PEOUT of e-shopping.

Hypothesis 7c. Individual US positively affects PU
of e-shopping.

Hypothesis 7d. Individual US positively affects atti-
tudes toward e-shopping.

Hypothesis 7e. Individual US positively affects user
acceptance of [physical products/digital products/
on-line services].

Hypothesis 7f. Individual US positively affects user
acceptance of [ordering/post-purchase service/taking
delivery/paying] on-line.
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3.7. Perceived quality of e-shopping

Consumers usually expect websites to support their
shopping on the Web. For example, they may require
accurate or available information on target products or
services, a reliable website for accessing products or
services, and good service. According to an expec-
tancy-value approach, those perceptions of e-shopping
are termed: perceived quality of information, system,
and service. Moreover, these three constructs are the
determinants of the success of websites [31]. Thus,
this study postulates that perceived quality of informa-
tion, system, and service can positively or negatively
affect e-shopping behavior.

3.7.1. Perceived information quality

We considered information quality to be the output
quality of IS, then used it to represent information
characteristics. For example, Bailey and Pearson [5]
developed scales for measuring IS satisfaction, includ-
ing accuracy, precision, currency, timeliness, etc., to
evaluate information quality. Previous studies fre-
quently used information quality to measure IS per-
formance [32,34,40]. Information quality is included
in an assessment of the effect of Web use, especially
on searching products/services in e-shopping. During
e-shopping transactions, both consumers and firms
communicate and coordinate by exchanging and shar-
ing information via the Internet. Thus, perceived
information quality is assessed using consumer per-
ceptions of the quality of information on the Web.
Perceived information quality is assumed to affect
PEOUT, PU, attitudes toward e-shopping and user
acceptance of e-shopping:

Hypothesis 8a. PIQ affects individual PEOUT.
Hypothesis 8b. PIQ affects individual PU.

Hypothesis 8c. PIQ affects individual attitudes
toward e-shopping.

Hypothesis 8d. PIQ affects individual acceptance of
[physical products/digital products/on-line services].

Hypothesis 8e. PIQ affects individual acceptance of
[ordering/post-purchase service/taking delivery/pay-
ing] on-line.

3.7.2. Perceived system quality

System quality refers to the processing charac-
teristics of an IS. Many studies thus have adopted
system quality to measure IS performance [20,42].
The support functions of an IS are measured as
“system quality”’. Thus, we consider consumer per-
ceptions of the general and common support functions
of information searching provided by websites as a
measurement of perceived system quality. Accord-
ingly, this extended model assumes that the perceived
system quality of websites affects PEOUT, PU,
attitudes toward e-shopping and user acceptance of
e-shopping:

Hypothesis 9a. PSQ affects individual PEOUT.
Hypothesis 9b. PSQ affects individual PU.

Hypothesis 9c. PSQ affects individual attitudes
toward e-shopping.

Hypothesis 9d. PSQ affects individual acceptance of
[physical products/digital products/on-line services].

Hypothesis 9e. PSQ affects individual acceptance
of [ordering/post-purchase service/taking delivery/
paying] on-line.

3.7.3. Perceived service quality

Parasuraman et al. [37] developed a 45-item instru-
ment, namely SERVQUAL, to measure service quality
in terms of tangibles, reliability, responsiveness, assur-
ance and empathy, to assess customer expectations
and perceptions of quality of service from both service
and retailing organizations. In assessing the effective-
ness of IS, many researchers have used SERVQUAL
to measure IS service quality [28,39,47]. Their em-
pirical results have shown that service quality is a
determinant of IS success. According to Jarvenpaa and
Todd’s survey, many consumers said that they were
dissatisfied with the quality of service provided by e-
stores. Moreover, service quality was found to deter-
mine consumer willingness to e-shop [29]. When
consumers initially access websites to search for
products or services, service quality perceptions of
websites may encourage or discourage them to make
a purchase via the Web. In the extended model,
perceived service quality of websites is assumed to
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affect PEOUT, PU, attitudes toward e-shopping and
user acceptance of e-shopping:

Hypothesis 10a. PSvQ affects individual PEOUT.
Hypothesis 10b. PSvQ affects individual PU.

Hypothesis 10c. PSvQ affects individual attitudes
toward e-shopping.

Hypothesis 10d. PSvQ affects individual acceptance
of [physical products/digital products/on-line services].

Hypothesis 10e. PSvQ affects individual acceptance
of [ordering/post-purchase service/taking delivery/
paying] on-line.

4. Research methodology
4.1. Sample and procedure

Many office workers access the Internet/ WWW to
search for information, and to communicate with other
people or organizations. Office workers familiar with
the Internet can be viewed as potential consumers
since they have more chances to shop via the Internet
than others. In the context of the Web, we selected
office workers who have Internet/ WWW experiences
as subjects to investigate their perceptions and will-
ingness to engage in e-shopping. All respondents,
whose privacy was ensured, were asked to indicate
the extent to which they agreed with the statements in
the questionnaire.

Employees of eight small and medium-sized orga-
nizations in Taiwan, dealing in such diverse fields as
PC manufacturing and sales, government projects,
academia, avionics product manufacturing, informa-
tion system development, asset insurance, car loans,
and banking, participated in the study. For each orga-
nization a senior employee, with 3—10 years of work
experience in their current position, was selected
to distribute and collect the questionnaires. At each
organization the survey was completed within a
3-week period. A total of 320 questionnaires were
distributed to the organizations, and 242 were returned
(a response rate of 75.6%). As a result, 212 usable
questionnaires were collected after eliminating 30 that

included incomplete or conflicting replies (a net
response rate of 66.2%).

4.2. Measurement

Appendix A outlines the measurement scales used
to operationalize research constructs. Respondents
were asked to indicate agreement with each statement
in a measure using a five-point Likert-type scale (1,
strongly disagree; 2, disagree; 3, neutral; 4, agree; 5,
strongly agree). The measures related to each construct
then were assessed using respondent perceptions:

(1) Attitude
Following the definition in the TRA, attitude is
measured in terms of individual preferences and
interests via feelings and evaluations regarding e-
shopping outcomes.
(2) Web security and access costs
Web security comprises two measures, percep-
tions of firm trustworthiness and electronic secur-
ity on the Web. Meanwhile, access costs include
two measures: the evaluations of the cost of
accessing the Web and network speed.
3) PU
The objectives (25 of 43 fundamental objec-
tives) of most consumers in e-commerce include
“minimizing cost”, “‘minimizing time to receive
product”, ‘“‘maximizing convenience’, and
“minimizing time spent during a transaction’’;
these are related to the benefits and costs asso-
ciated with e-shopping. That is, consumers prefer
to evaluate the effectiveness of e-shopping based
on its benefits and costs, rather than assessing the
abstracted items of the original PU. Thus, our
study measured the revised PU in terms of two
important items: transaction cost and timeliness
(the overall benefit of e-shopping).
(4) PEOUW and PEOUT
e-Shopping involves consumers and firms inter-
acting via the Internet/ WWW, and thus interactive
processes of browsing, messaging and uploading/
downloading. Accordingly, this study focused on
assessing the ease of its main processes, rather
than its overall ease. Thus, measures of original
PEOU were revised to meet this study. Since ease of
accessing the Web differs from that of e-shopping
procedures, PEOU is replaced with PEOUW and
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PEOUT. PEOUW was measured in terms of two
items, ease of browsing and inquiry, while PEOUT
was measured in terms of ease of ordering, receiv-
ing products and services, and paying via the Web.
(5) US
US is measured in terms of four composite
items about Internet/WWW utilization: enhance-
ment of quality of life, ability to learn, job per-
formance, and domain knowledge as perceived by
respondents in their current use of the Internet/
WWWw.
(6) PIQ, PSQ and PSvQ
Our study developed composite measures of
perceived quality by referring to items in prior
studies. Some original items were revised to meet
our study. In summary, our empirical study mea-
sured perceived quality of information, system,
and service regarding customer expectations in
e-shopping processes. Specifically, PIQ was mea-
sured in terms of five composite items: accuracy,
completeness, understandability, timeliness, and
availability of information provided by websites.
Moreover, PSQ was measured in terms of three
composite items: query and search supporting
functions, and Web site reliability. Finally, PSvQ
was measured in terms of four composite items:
delivery timing, ease of returning merchandise,
ease of payment, and protection of privacy.
(7) UA
UA was divided into user acceptance of pro-
ducts/services and on-line offerings to elucidate in
detail behavioral intentions in e-shopping. The
former was split into UA of physical products,
digital products, and on-line services. The latter
was split into UA of ordering, requesting post-
purchase service, taking delivery, and paying on-
line. Each UA was operationalized using a single
measure in the questionnaire.

5. Research results
5.1. Profile of the respondents

As will be seen in Table 1, most respondents (over
98%) had a college degree, or above, and their average

age was 31.6 years. They had an average of 7.7 years
of work experience, with 5.4 years at their current

Table 1

Profile of the respondents

Characteristics Statistics

Gender
Male 97 (45.8%)
Female 115 (54.2%)

Age

Mean = 31.6,S.D. = 6.5 Education
High school 4 (1.9%)
Junior college 94 (44.3%)
University 90 (42.5%)
Graduate school 24 (11.3%)

Position (total = 204, missing = 8)
Administrative assistant/staff 87 (41.0%)
Engineer 40 (18.9%)
Manager 29 (13.7%)
Planner 21 (9.9%)
Researcher 16 (7.5%)
Technician 11 (5.2%)

Job

Work experience Mean = 7.7 (years),
S.D. = 5.9 (total = 211)
Work experience in current company Mean = 5.4 (years),
S.D. = 5.1 (total = 206)
Mean = 4.3 (years),

S.D. = 2.3 (total = 212)

Internet/ WWW experiences

Internet/ WWW use during work

Yes 175 (82.5%)

No 37 (17.5%)
e-Shopping experiences

Yes 71 (33.5%)

No 141 (66.5%)

company. The jobs ranged widely, and included admin-
istration, IT/EE, management, planning, research, and
technical support. Most respondents (82.5%) had to use
the Internet/ WWW, and respondents had an average of
4.3 years of experience in using the Internet/ WWW.
However, just 33.5% had e-shopping experience.
Generally, all respondents were familiar with the
Internet/ WWW. Overall, the sample group could be
considered potential consumers to firms in e-marketing,
and thus met the necessary conditions for taking this
survey.

5.2. Testing the extended model

The constructs of the extended model were tested
using convergent and discriminant validity to examine
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whether the constructs employed were adequate for
predicting user acceptance of e-shopping.

5.2.1. Convergent validity

Fornell and Larcker [14] proposed three measures,
including the item reliability of each measure, the
composite (construct) reliability of each construct, and
the average variance extracted for each construct, to
assess the convergent validity of the measurements.
The item reliability of a measure was assessed using
its factor loading of the underlying construct. Hair
et al. [19] suggested that a measure is significant
if its factor loading greater than 0.5; this criterion
was adopted to examine the item reliabilities of all
measures. As shown in Table 2, the eigenvalues of
all factors exceeded 1.0. Moreover, the percent of

cumulative variance in these 10 factors was 77.9%.
Furthermore, the factor loadings of all measures
on their underlying constructs exceeded 0.5 and the
factor loadings of other constructs were below the 0.5
threshold.

Construct reliability was assessed using Cronbach’s
o. Nunnally [36] suggested that a reliability of a
construct between 0.6 and 0.8 is acceptable. As shown
in Table 3, with the exception of the dependent vari-
able with a single measure, the reliabilities of all other
constructs are between 0.63 and 0.95, thus passing the
test of construct reliability.

Fornell and Larcker suggested that the average vari-
ance extracted from a construct should exceed 0.5.
From Table 3, the average variance extracted from
each construct exceeded 0.5. Overall, the convergent

Table 2

Principal component factor analysis with equamax rotation

Measures A S AC PEOUW PEOUT PU us PIQ PSQ PSvQ
Al 0.69 0.12 —0.23 0.08 0.20 0.27 0.26 0.11 0.05 0.09
A2 0.86 0.20 —0.05 —0.03 0.07 0.24 0.00 —0.01 0.05 —0.12
S1 0.15 0.70 0.29 0.11 0.04 0.13 —0.05 —0.10 0.01 0.06
S2 0.07 0.88 0.08 0.06 0.05 0.03 0.03 0.04 —0.07 —0.02
AC1 —0.15 0.18 0.84 0.01 0.03 0.08 0.10 —0.05 0.00 —0.06
AC2 —0.01 0.15 0.86 0.00 0.02 —0.03 —0.03 —0.06 —0.03 —0.03
PEOUW1 0.06 0.05 —0.01 0.91 0.07 0.10 0.05 —0.01 0.04 0.03
PEOUW2 —0.03 0.10 0.02 0.86 0.22 0.06 0.10 —0.02 —0.01 0.01
PEOUT1 0.07 0.02 —0.01 0.25 0.79 0.08 0.10 0.09 0.07 0.03
PEOUT2 0.41 —0.12 0.24 0.18 0.65 0.08 0.00 0.02 —0.08 0.14
PEOUT3 0.03 0.16 —0.05 0.05 0.83 0.17 0.15 —0.01 0.12 —0.05
PU1 0.20 —0.01 —0.01 0.21 0.11 0.81 0.05 0.07 0.04 —0.01
PU2 0.14 0.16 0.06 —0.02 0.10 0.84 —0.01 —0.02 0.06 0.07
USl1 0.09 0.02 —0.06 0.03 0.16 0.14 0.84 0.02 0.08 —0.01
Us2 0.05 0.07 —0.02 0.10 0.15 0.11 0.87 0.07 0.06 0.05
US3 0.38 —0.09 0.12 0.09 —0.04 —0.14 0.68 0.14 0.06 0.14
Us4 0.06 —0.04 0.04 0.13 0.13 —0.03 0.83 0.04 —0.01 0.16
PIQ1 0.11 0.00 —0.14 —0.03 0.07 0.08 0.11 0.77 0.27 0.31
PIQ2 0.12 —0.01 —0.12 0.00 0.09 —0.01 0.10 0.79 0.31 0.23
PIQ3 0.04 —0.06 —0.07 0.05 0.11 0.11 0.10 0.79 0.36 0.19
PIQ4 0.16 —0.05 —0.15 —0.01 0.04 0.06 0.06 0.82 0.27 0.23
PIQS 0.11 —0.08 —0.11 —0.05 0.05 0.09 0.08 0.74 0.37 0.28
PSQI 0.10 0.00 —0.12 —0.03 0.10 0.08 0.00 0.36 0.78 0.23
PSQ2 0.08 —0.01 —0.01 0.05 0.05 0.17 0.06 0.19 0.86 0.17
PSQ3 0.04 —0.10 —0.03 0.04 0.10 0.04 0.07 0.24 0.75 0.29
PSvQl1 0.18 0.12 —0.17 —0.02 0.10 0.08 0.09 0.22 0.37 0.66
PSvQ2 0.08 0.07 —0.20 —0.03 0.05 0.07 0.18 0.28 0.35 0.73
PSvQ3 —0.04 0.12 —0.17 0.06 —0.06 0.08 0.00 0.22 0.28 0.76
PSvQ4 0.00 —0.18 0.12 0.04 0.09 0.01 0.11 0.10 0.07 0.78
Eigenvalue 1.78 1.55 1.89 1.77 1.99 1.70 2.84 3.54 2.82 2.72

Percent of variance 6.15 5.33 6.50 6.11

6.86 5.86 9.79 12.21 9.72 9.38
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Table 3
Convergent validity test

Constructs Construct Portion of variance
reliability® extracted®
A 0.77 0.61
S 0.63 0.63
AC 0.77 0.72
PEOUW 0.79 0.78
PEOUT 0.74 0.58
PU 0.68 0.68
usS 0.86 0.65
PIQ 0.95 0.61
PSQ 0.87 0.64
PSvQ 0.85 0.54
UAPP 1.00 1.00
UADP 1.00 1.00
UAOS 1.00 1.00
UAO 1.00 1.00
UAPS 1.00 1.00
UAD 1.00 1.00
UAP 1.00 1.00

# Construct reliability is estimated using Cronbach’s o coeffi-
cients.

® Portion of variance extracted is estimated by computing,
squared sum of factor loadings/number of factors of the underlying
construct.

validity test indicated that the proposed constructs of
the extended model were adequate.

5.2.2. Discriminant validity

Discriminant validity is used to assess the extent
to which constructs differ. Generally, a measure
should correlate more highly with other measures of
the same construct than with measures of other con-
structs. As suggested by Fornell et al. [15], the squared
correlations between two different measures in any
two constructs should be statistically lower than the
variance shared by the measures of a construct.

Following these arguments regarding discriminant
validity, we tested constructs rather than measures.
Table 4 presents the results of the discriminant validity
test. All shared variances between any two different
constructs were less than the amount of variance
extracted by one of the two constructs. Therefore,
the constructs of the extended model exhibit adequate
discriminant validity.

5.3. Regression analysis of the extended model
Our empirical study is an early piece of research

in the theory generation phase, and thus multiple
regression analysis was used to test the possible

Table 4

Discriminant validity test”

Constructs A S AC PEOUW PEOUT PU UsS PIQ PSQ PSvQ UA

A 0.610

S 0.057 0.630

AC 0.014 0.097 0.720

PEOUW 0.017 0.030 0.003 0.780

PEOUT 0.124 0.022 0.005 0.130 0.580

PU 0.190 0.054 0.001 0.047 0.103 0.680

usS 0.084 0.001 0.000 0.039 0.086 0.014 0.650

PIQ 0.050 0.006 0.044 0.000 0.028 0.021 0.058 0.610

PSQ 0.033 0.001 0.015 0.003 0.035 0.042 0.033 0.458 0.640

PSvQ 0.025 0.000 0.027 0.003 0.020 0.021 0.064 0.382 0.376 0.540

UAPP 0.331 0.032 0.007 0.023 0.032 0.067 0.031 0.066 0.016 0.004 <1.000°
UADP 0.356 0.020 0.009 0.031 0.042 0.102 0.099 0.086 0.080 0.013 <1.000
UAOS 0.151 0.015 0.040 0.048 0.037 0.068 0.155 0.061 0.056 0.069 <1.000
UAO 0.372 0.031 0.014 0.012 0.120 0.135 0.067 0.099 0.085 0.092 <1.000
UAPS 0.131 0.002 0.030 0.048 0.032 0.045 0.090 0.033 0.053 0.061 <1.000
UAD 0.224 0.054 0.013 0.036 0.040 0.097 0.034 0.050 0.065 0.031 <1.000
UAP 0.257 0.147 0.000 0.028 0.087 0.096 0.001 0.042 0.009 0.014 <1.000

# Diagonal elements represent the variance extracted, while the other matrix elements represent the shared variance.
® The correlations between any two distinct UAs of {UAPP, UADP, UAOS, UAO, UAPS, UAD, UAP} were lesser than 1.000.
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antecedent—consequence relationships in the extended
model. The regression model was adequate, passing
the normal distribution test, and the multicollinearity
among the selected constructs was ignored after diag-
nosis.

5.3.1. Predicting user acceptance of e-shopping

5.3.1.1. User acceptance of physical products. As
shown in Table 5, individual attitudes toward e-shop-
ping and PIQ were found to have strong positive effects
on user acceptance of physical products. Additionally,
PSvQ negatively affected user acceptance of physical
products. Overall, this regression model explained up to
35.4% of the variance in user acceptance of physical
products.

5.3.1.2. User acceptance of digital products. Table 5
shows that individual attitudes toward e-shopping to
be strong and positive in affected user acceptance
of digital products. Additionally, US, PIQ and PSQ
were found to have significant positive effects on user
acceptance of digital products. However, PSvQ signi-
ficantly and negatively affected user acceptance of
digital products. This regression model explained up
to 42.2% of the variance in user acceptance of digital
products.

Table 5

5.3.1.3. User acceptance of on-line services. Table 5
shows that individual attitudes toward e-shopping and
US significantly and positively affected user accep-
tance of on-line services. In contrast, access costs
were found to significantly and negatively affect
user acceptance of on-line services. This regression
model explained 28.3% of the variance in user accep-
tance of on-line services.

5.3.2. Predicting user acceptance of on-line offerings

5.3.2.1. Ordering. Table 6 shows that only individual
attitudes toward e-shopping was found to have a signi-
ficant and strong positive effect on user acceptance of
ordering on-line. This regression model explained up
to 41.8% of the variance in user acceptance of ordering
on-line.

5.3.2.2. Post-purchase service. From Table 6, indi-
vidual attitudes toward e-shopping, PEOUW and US
significantly and positively affected user acceptance
of on-line post-purchase service. Overall, this regres-
sion model explained 20.5% of the variance in user
acceptance of on-line post-purchase service.

5.3.2.3. Delivery. In surveying the delivery of digital
products or on-line services, Table 6 presents the strong

Regression results on predicting user acceptance of physical/digital products and on-line services

Independent variables Dependent variables: user acceptance

Physical products

Digital products

On-line services

Bs* P-value Bs P-value Bs P-value

A 0.540™" 0.000 0.508"™" 0.000 0.198" 0.006
S 0.069 0.269 0.028 0.631 0.096 0.146
AC —0.013 0.838 —0.026 0.651 —0.197" 0.003
PEOUW 0.105 0.087 0.104 0.072 0.125 0.052
PEOUT —0.073 0.263 —0.106 0.086 —0.060 0.382
PU 0.002 0.981 0.057 0.354 0.092 0.180
UsS 0.002 0.969 0.155™ 0.008 0.289"" 0.000
PIQ 0.293"" 0.000 0.158" 0.044 0.009 0.916
PSQ —0.059 0.468 0.197" 0.011 0.064 0.451
PSVQ —0.169" 0.027 —0.229" 0.002 0.069 0.388
Adjusted R* 0.354 0.422 0.283

 Standardized f coefficient.
" 0.05 significance level.
™ 0.01 significance level.
" 0.001 significance level.
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Table 6

Regression results on predicting user acceptance of on-line offerings
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Independent Dependent variables: user acceptance
variables

Ordering on-line Post-purchase service on-line Take delivery on-line Pay on-line

Bst P-value Ps P-value Ps P-value Ps P-value
A 0.468""" 0.000 0.258™ 0.001 0.347""" 0.000 0.388""" 0.000
S 0.055 0.354 —0.022 0.753 0.160" 0.017 0.286"" 0.000
AC —0.052 0.376 —0.133 0.052 —0.110 0.095 —0.037 0.544
PEOUW —0.035 0.545 0.155" 0.023 0.109 0.093 0.055 0.366
PEOUT 0.119 0.056 —0.041 0.567 —0.043 0.535 0.121 0.063
PU 0.082 0.184 0.041 0.568 0.079 0.250 0.037 0.560
Us 0.032 0.583 0.179™ 0.009 0.036 0.586 —0.169™ 0.006
PIQ 0.061 0.433 —0.109 0.234 0.035 0.688 0.239"" 0.004
PSQ 0.045 0.557 0.125 0.166 0.165 0.057 —0.133 0.100
PSvQ 0.119 0.102 0.121 0.152 —0.043 0.597 —0.002 0.979
Adjusted R? 0.418 0.205 0.265 0.364

“ Standardized f coefficient.
0.05 significance level.
“0.01 significance level.
7 0.001 significance level.

and significantly positive effects of individual attitudes
toward e-shopping on user acceptance of taking deli-
very on-line. Additionally, Web security was found to
have a significant positive effect on user acceptance of
taking delivery on-line. Overall, this regression model
explained 26.5% of the variance in user acceptance of
taking delivery on-line.

5.3.2.4. Pay. From Table 6, individual attitudes toward
e-shopping, Web security and PIQ were found to have
significant positive effects on user acceptance of paying
on-line. However, US was found to have a significant
negative effect on user acceptance of paying on-line.
Consequently, this regression model explained up to
36.4% of the variance in user acceptance of paying
on-line.

5.3.3. Explaining attitude

As shown in Table 7, Web security, PEOUT, PU and
US significantly and positively affected individual
attitudes toward e-shopping (supporting Hypotheses
5d, 4a, 2a and 7d, respectively). On the contrary,
access costs significantly and negatively influenced
individual attitudes toward e-shopping (supporting
Hypothesis 6d). This regression model explained
31.3% of the variance in individual attitudes toward
e-shopping.

5.3.4. Explaining PU

Table 8 shows that Web security has a significant
positive effect on PU (supporting Hypothesis 5c¢). This
empirical study also found that PEOUT significantly
and positively affects PU (supporting Hypothesis 4b).
Accordingly, this regression model explained 13.9%
of the variance in PU of e-shopping.

5.3.5. Explaining PEOUT
According to Table 9, PEOUW and US were found
significantly and positively to affect PEOUT (supporting

Table 7

Regression results on explaining attitudes toward e-shopping

Dependent Independent  Adjusted fs* P-value

variable variables R?

A S 0.313 02117 0.001
AC -0.199""  0.001
PEOUW —0.070 0.265
PEOUT 0.191°" 0.004
PU 0.319""  0.000
us 0.194  0.002
PIQ 0.117 0.168
PSQ —0.010 0.900
PSvQ —0.060 0.441

# Standardized f coefficient.
*0.01 significance level.
“0.001 significance level.
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Table 8
Regression results on explaining PU
Dependent  Independent  Adjusted Bst P-value
variable variables R?
PU S 0.139 0.195  0.005
AC —0.023 0.734
PEOUW 0.093 0.182
PEOUT 0230 0.002
us —0.004 0.958
PIQ 0.014 0.880
PSQ 0.150 0.106
PSvQ 0.001 0.989
 Standardized f coefficient.
™ 0.01 significance level.
Table 9
Regression results on explaining PEOUT
Dependent Independent  Adjusted  fis* P-value
variable variables R*
PEOUT S 0.185 0.086 0.198
AC 0.051 0.444
PEOUW 0299 0.000
Us 0.199""  0.003
PIQ 0.079 0.392
PSQ 0.113 0.211
PSvQ —0.034 0.690

* Standardized f3 coefficient.
%_0.0l significance level.
“0.001 significance level.

Hypotheses 3c and 7b, respectively). The regression
model explained 18.5% of the variance in PEOUT of
e-shopping.

5.3.6. Explaining PEOUW
From Table 10, Web security and US significantly
and positively affected PEOUW (supporting Hypo-

Table 10

Regression results on explaining PEOUW

Dependent Independent Adjusted ps* P-value

variable variables R?

PEOUW S 0.053 0.167°  0.019
AC —0.002 0.972
Us 0.192  0.005

* Standardized f3 coefficient.
©0.05 significance level.
" 0.01 significance level.

theses Sa and 7a, respectively). The regression model
explained only 5.3% of the variance in PEOUW of
e-shopping.

5.3.7. Summary of results

The significant standardized f coefficients of the
extended model are shown in Fig. 2. As theorized in
the hypotheses, consumers have different acceptance
regarding distinct types of products or services as well
as different on-line offerings. In sum, Hypotheses la
and 1b were fully supported; Hypotheses 3e, 5f, 6e, 7e,
7f, 8d, 8e, 9d and 10d were partially supported. In
contrast, Hypotheses 2b, 2c, 3a, 3b, 3d, 4c, 4d, 5b, Se,
6a, 6b, 6¢, 6f, 7c, 8a, 8b, 8c, 9a, 9b, 9c¢, 9e, 10a, 10b,
10c and 10e were not supported.

6. Discussion

This study suggests that user acceptance is a better
indicator of e-shopping intentions than user satisfac-
tion. In testing the extended model, we found that
individual attitudes toward e-shopping significantly
and positively affect user acceptance, confirming
the theoretical postulation of TAM. Briefly, consumer
attitudes toward e-shopping strongly determine their
willingness to use the Internet/ WWW to shop for
physical or digital products or on-line services, or
to place an order, request post-purchase service, take
delivery and make a payment. We also confirmed
that both PU and PEOUT determine consumer
attitudes toward e-shopping. The results reveal that
consumer perceptions of the ease and effectiveness of
e-shopping may indirectly lead to consumer accep-
tance of e-shopping via their attitudes. The significant
positive effect of PEOUT on the revised PU is also
confirmed; this is consistent with TAM. As expected,
the significant positive effect of PEOUW on PEOUT
was validated. However, inconsistent with the pro-
position of TAM, this study did not find that the
revised PU significantly affected user acceptance of
e-shopping.

The empirical results show that Web security did
not affect consumer willingness to shop for any types
of products or services via the Internet. Among the
processes involved in e-shopping, consumers were
most concerned with Web security during the delivery
and payment phases. The findings reveal that the
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al>UAPP (0.540%%%*)
a2->UADP (0.508***)
a3>UAOS (0.198*%)
ad4>UAO (0.468%*%*)
a5>UAPS (0.258%%)
a6>UAD (0.347%%*%)
a7>UAP (0.388*%*)

s1>UAD (0.160%)
$2->UAP (0.286%++)
ul>UADP (0.155%%)
u2>UAOS (0.289%**)
u3>UAPS (0.179%*)
u4->UAP (-0.169%%)

(s1,s2)

pql: 2UAPP (0.293***) UADP (0.158%), UAP (0.239**)

pq2:>UADP (0.197%)
pq3:>UAPP (-0.169%), UADP (-0.229%*)

*:0.05 significance level; **: 0.01 significance level; ***: 0.001 significance level

Fig. 2. Regression results with significant standardized f§ coefficients.

Web-based security determine consumer willingness
to download digital products and transfer money
via the Internet. Generally, high Web security directly
increased consumer attitudes toward e-shopping, or
indirectly increased their attitudes by boosting their
perceptions of the usefulness of e-shopping. As

expected, high access costs would decrease consumer
attitudes toward e-shopping, thus reducing their will-
ingness to shop on-line services.

In the extended model, US determines PEOUW,
PEOUT and the attitudes toward e-shopping. As a
result, high user satisfaction with the Internet/ WWW
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would increase consumer willingness to shop for
digital products and on-line services, and to accept
post-purchase services. Many Internet users rigorously
assessed the effectiveness (or value) of e-shopping.

The empirical results imply that consumers who
emphasize the importance of information quality pre-
fer to shop for physical or digital products on the Web
or pay on-line. Moreover, a reliable Web system that
supports e-shopping functions could increase consu-
mer intentions to shop for digital products. When
consumers are concerned with service quality, they
have low willingness to shop for physical or digital
products on the Web.

The empirical findings presented in this study also
provide helpful market strategies that e-stores can use
to enhance consumer willingness to shop on-line. Our
study thus suggests that providing consumers with
secure Web systems or low access costs or increasing
their perceptions of the usefulness and ease of on-line
trading would indirectly improve their acceptance
of e-shopping via creating positive attitudes. The
unexpected negative effect of US on user acceptance
of paying on-line reveals that most Internet users
are worried about transferring money in the current
Web system.

7. Limitations

The extended model should be interpreted carefully
when applied to predict the e-shopping behavior of
inexperienced Internet users, or extending the results
to other consumers.

Only 33.5% of the respondents had e-shopping
experience, which may lead to opposite cognitive
impacts on assessing individual PU and PEOU of
e-shopping between experienced and inexperienced
consumers. This phenomenon is different from that of
prior studies, which assessed the PU and PEOU from
experienced IS/IT users. Basically, the model was used
to predict respondent willingness (user acceptance)
to shop on the Web via the theoretical determinants of
IS/IT behavior in prior studies.
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Appendix A. Operationalization of the constructs associated with measures

1. Attitude (A)

Al I feel that shopping on the Internet/ WWW is interesting
A2 I like to shop on the Internet/ WWW

2. Security (S)

S1 I feel that most e-stores are trustworthy

S2 I trust current network security

3. Access costs (AC)

AClI I accept the current costs of accessing the Internet/ WWW
AC2 I accept the current network speed of the Internet

4. Perceived ease of use of the Web (PEOUW)
PEOUW1
PEOUW?2

5. Perceived ease of use of trading on-line (PEOUT)

I feel that most Web sites allow information to be easily accessed on-line
I feel that most Web sites allow product/service information to be easily obtained

PEOUT1 I feel that most Web sites allow easy ordering on-line
PEOUT2 I feel that most Web sites allow delivery to be easily taken
PEOUT3 I feel that most Web sites allow easy payment
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6. Perceived usefulness (PU)

PUI Trading on the Internet/ WWW will save me time

PU2 Trading on the Internet/ WWW will reduce my costs

7. User satisfaction (US) with the Internet/ WWW

US1 The Internet/ WWW enhances my quality of life
US2 The Internet/ WWW enhances my ability to learning
US3 The Internet/WWW enhances my job performance
US4 The Internet/ WWW enhances my domain knowledge

8. Perceived information quality (PIQ)

PIQI Accuracy of information will affect my decision to e-shop

PIQ2 Completeness of information will affect my decision to e-shop
PIQ3 Understandability of information will affect my decision to e-shop
PIQ4 Timeliness of information will affect my decision to e-shop

PIQ5 Auvailability of information will affect my decision to e-shop

9. Perceived system quality (PSQ)

PSQIl The query supporting function of Web sites will affect my decision to e-shop
PSQ2 The functions of search engines will affect my decision to e-shop

PSQ3 The reliability of Web sites will affect my decision to e-shop

10. Perceived service quality (PSvQ)

PSvQl Delivery timing will affect my decision to e-shop

PSvQ2 Ease of returning merchandise will affect my decision to e-shop

PSvQ3 Ease of paying will affect my decision to e-shop

PSvQ4 Privacy protection will affect my decision to e-shop

11. User acceptance (UA)

UAPP (UA of physical products) I am willing to accept physical products obtained by e-shopping
UADP (UA of digital products) I am willing to accept digital products obtained by e-shopping
UAOS (UA of on-line services) I am willing to accept on-line services obtained by e-shopping
UAO (UA of ordering) I am willing to order on-line
UAPS (UA of post-purchase services) I am willing to request post-purchase services on-line
UAD (UA of delivery) I am willing to take delivery on-line
UAP (UA of payment) I am willing to pay on-line
The following measures were dropped in the model testing:
A3 I feel that e-shopping is fair for both consumers and firms
PEOUT4 I feel that most Web sites provide calculation functions on-line
PEOUTS I feel that most Web sites allow services to be easily requested on-line
PU3 I will acquire real-time information through the Internet/ WWW
PU4 Searching for products/services on the Internet/ WWW is effective
PUS Comparing the prices of products/services on the Internet/ WWW is effective
US5 The Internet/WWW enhances my coordination and communication skills in teamwork

PSQ4 Network speed will affect my decision to e-shop
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