Asia Pacific Journal of Information Systems
Vol. 20, No. 4, December 2010

Users’ Adoption of a Convergent Service:
A Case of Interactive TV-based Auction Service
(T-auction)

Jaeheung Yoo*, Imsook Ha**, Munkee Choi***

This paper infroduces an electronic auction service to be provided on inferactive TV (T-auction). This con-
verged senvice is expected fo much enhance the quality of the service to curent online auction users through
vivid visualization and live interactive experience. Our study focuses on how the characteristics of the inter-
active TV-based shopping plafform can affect users’ attitudes towards the converged senvice. To develop
our proposed research model, we extended the technology acceptance model and infegrated it with a
hedonic factor, or perceived enjoyment, fo reflect the dual characteristics of the converged system. We
also adopted the variable of intermediary frust in the service as a critical mediating determinant  for @
successful commutations-mediated commerce. The research model was verified with an empirical sfudy con-
ducted on 970 Korean online auction users. Results show that both trust and perceived usefulness positively
affect user adoption of the service. Trust had not only a direct effect on users” affitudes toward T-auction
but diso an indirect one by mediating the service quality, information quality, perceived enjoyment, and
eose of use. Meanwhile, the hedonic factor of T-auction contributes fo increasing both the level of the
infermediary’s trust and its perceived usefuiness. Users’ enjoyment also was found to help form a positive
affitude toward T-auction services. Theoretical and practical implications of this study for current e-auction
service providers and potential t-auction service providers are also discussed.

Keywords : IS Usage, Online Auction, Interactive TV, Converged Service, Trust, T-Commerce

*

Ph. D. Candidate, Department of Management Science, Korea Advanced Institute of Science and Technology,
Corresponding Author

** Senior Researcher, Future Strategy Division, Korea Electro-technology Research Institute

*** Professor, Department of Management Science, Korea Advanced Institute of Science and Technology



Users’ Adoption of a Convergent Service

. Introduction

Electronic auction has been regarded as one
of the most robust business models in the field
of online shopping [Sandeep, 2003]. At the
same time, it is also regarded to involve higher
risk in trading than traditional B2C retailing
because of the intrinsic limitation in the ways
in which consumers can ascertain the reli-
ability of unfamiliar sellers and the actual qual-
ity of the goods being offered [Chau et al,
2007). So the critical question arises: when the
online auction service meets television, what
will happen? If the interactivity of online shop-
ping is coupled with the ability of TV platform
to represent vivid information, the information
quality will be improved, and users are more
likely to be assured of the qualities of the pro-
ducts presented. In fact, this ideal scenario has
become real as the convergence between bro-
adcasting and telecommunication technologies
has accelerated. Internet protocol based TV
(IPTV) is an example. IPTV is designed to de-
liver broadcast programs through IP networks
which enable users to interact with TV pro-
grams. TV shopping (t-shopping) is a common
example that offers interactive functionalities
for users to purchase products and services
and to pay for them.

The emergence of this converged media can
create both new business opportunities and
threats to existing online retailers. Traditional
online retailers can expand their business terri-
tory into the TV platform by taking advantage
of the customer base and operational compe-
tencies. On the other side of the divide, home
shopping companies can enter the online re-

tailing business with their ability to acquire
customers using high-quality multimedia infor-
mation. This kind of competition has already
appeared in the Korean retailing market: Kore-
an e-bay has recently launched seller-created
contents (SCCs), which contain video clips of
products. Because such presentation offers more
vivid information about the products, online
users will experience the products differently
from the way they currently experience prod-
uct information with simple text or image
presentation. While conventional online retai-
lers have enhanced the visual presentation of
their information, home shopping program
providers have been making web channels in-
cluding multimedia-based product informa-
tion.

In this study, we describe a converged serv-
ice called T-auction and examine the factors
that may influence the adoption of this con-
verged service. The existing models, such as
the technology acceptance model (TAM) and
DeLone and McLean’s IS success model, have
some limitations in explaining the underlying
factors behind users’ adoption of converged

_services. Our proposed model overcomes the

limitations by integrating both utilitarian and
hedonic factors of a converged service into the
research model. Based on TAM, we combined
perceived ‘enjoyment, which reflects the he-
donic feature of the service, and trust, which
is an important mediating factor of online
commerce. We verify the proposed model thro-
ugh an empirical study by analyzing surveys
on 970 IPTV users and discuss the results of
our analyses and the theoretic and practical
implications.
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II. Theoretical Background
and Hypotheses

2.1 Extending the Technology
Acceptance Model

TAM is the most frequently cited theory that
explains why people adopt new technology.
Since this theory was first proposed by Davis
[1989], it has been applied in numerous studies
in the area of information systems. TAM pro-
vides two concrete beliefs that determine an in-
dividual’s behavioral intention to use a system.
Perceived usefulness was defined as the degree
to which a person believes that using a partic-
ular system would enhance his or her job per-
formance, and perceived ease of use was de-
fined as the degree to which a person believes
that using a particular system would be free of
effort [Fishbein and Ajzen, 1975]. TAM theo-
rizes the effect of external variables mediated
by perceived usefulness (PU) and perceived
ease of use (PEOU), e.g., system characteristics,
training, demographic variables, and personali-
ty characteristics, on attitude towards the tech-
nology and intention to use [Venkatesh and
Davis, 2000].

2.1.1 TAM in Online Shopping

Ahn, Ryu, and Han [2007] used TAM as the
fundamental basis of their model to explain
why online users adopt online retailing. They
expanded the model by integrating service qua-
lity, system quality, and information quality as
independent variables. They demonstrated the
significance of the impact of PEOU on PU, the
effect of perceived usefulness on consumers’

attitudes and the mediating role of perceived
usefulness to attitude toward online retailing
service. In a study by Shih [2004], PEOU and
PU were used to explain user acceptance of
Web-based shopping. PU was defined as a per-
ceived value (or perceived benefit) by consum-
ers that represents the effectiveness of e-shop-
ping. The study showed a significant impact of
PEOU and PU on user’s attitude. Kim and For-
sythe [2008] adapted TAM to explain the proc-
ess of a user’s adoption of virtual try-on tech-
nology for online apparel shopping. Positively
significant causal relations among PEOU, PU,
and attitude were found except in the direct re-
lation between PEOU and attitude. They ac-
counted the insignificant relation between PEOU
and attitude for the fact that the influence of
PEOU on attitude was mediated by PU. Even
in electronic brokerage service, a study was
done on adoption factors of the new medium
[Bhattacherjee, 2000]. The results showed sig-
nificant positive effects of PEOU and PU on at-
titude and positive attitude on intention to use.
PU was measured by four indicators related to
performance, productivity, effectiveness, and
usefulness to managing investments, and PEOU
was measured by asking how easy it is to learn,

manage, become skillful, and use.

2.1.2 TAM and Adoption of Interactive
Systems

TAM has been used in not only the online
shopping industry but various areas of new
technology and IS-based services. Brunner and
Kumar [2005] built a model based on TAM to
explain consumer acceptance of a handheld

Internet device. Their study also found a sig-
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nificant positive effect of ease of use and its
usefulness on users’ attitudes. TAM was also
used to explain the adoption of interactive TV
[Choi et al., 2003]. Similarly, factors influencing
user adoption of T-commerce were examined
[Yu et al,, 2005]. They suggested trust and per-
ceived enjoyment as important variables affect-
ing users’ attitudes toward T-commerce.

Considering previous studies, we define PU
and PEOU for our study as follows: first, PU
is regarded as a user’s cognitive improvement
of performance and effectiveness on shopping
by using interactive TV-based auction, and
PEOU is defined as a user’s perceived effort
needed to learn or to use T-auction service. We
propose the following hypotheses.

Hypothesis 1: PEOU will positively affect the
perceived usefulness of T-auc-
tion

Hypothesis 2: PEOU will positively affect the
trust of the intermediary of
T-auction

Hypothesis 3: PU will positively affect the user’s
attitude towards T-auction

2.2 Quality of Interactive TV Based
Auction

2.2.1 Information Quality

According to a report in 2007, 23% and 13%
of consumers’ complaints were related to B2C
shopping and Internet auction, respectively,
and the average loss of a customer was about
$1,136 to $1,371 [National Internet Fraud Infor-
mation Center, 2007]. The main reasons for the
complaints were related to goods that were

never delivered or misrepresented. These frauds
were caused by either malicious intention of
sellers or lack of information about for custom-
ers with which they can verify the quality of
a product and the reliability of the sellers be-
fore making a purchase decision. As such, in-
formation quality is a primary factor in user
acceptance of electronic shopping. In fact, many
researches included this factor in their research
models and demonstrated its impact and rela-
tions with other constructs. The literature of
consumer behavior has also demonstrated that
consumers need information and knowledge to
reduce their uncertainty about products and
sellers [Chen and Dhillon, 2003]. Information is.
indeed helpful in clarifying ambiguity and in
assisting a consumer in making a better deci-
sion. Reviewing the literature revealed that in-
formation quality contributes to user accept-
ance of electronic shopping in mainly two ways:
trust building and enhancement of the hedonic
factor.

Information quality (IQ) plays a significant
role in trust-building between buyers and sel-
lers. In an online shopping context, consumers
depend on the information provided by sellers
or intermediaries [Clark and Lee, 1999]. Asym-
metric information between sellers and cus-
tomers make customers highly rely on the sell-
ers [Gavish and Tucci, 2008]. In principle, reli-
able, accurate, complete, and sufficient infor-
mation strengthens the interpersonal relation
between the buyer and seller [Ba et al., 2003].
When customers are unsure or feel the in-
formation is insufficient, they sometimes refer
to others’ opinions to obtain more information
in order to make a more informed decision
[Resnick and Zeckhauser, 2002].
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High quality information also enhances the
hedonic aspect of online shopping. Ahn, Ruy,
and Han [2007] found that information quality
significantly affected playfulness, PEOU, and
PU in Web-based retailing service. They in-
cluded completeness, detail, accuracy, time-
liness, and reliability as measurement items of
1Q. In their study, playfulness was regarded as
an intrinsic or emotional reward. The study
supported strong positive relation between 1Q
and playfulness. Koufaris [2002] also demon-
strated that a high level of quality shopping in-
formation could be interesting and helpful to
consumers while it can also improve online
consumers’ convenience and enjoyment for
shopping. In our study, we define perceived
information quality as a customer’s overall be-
lief on the extent to which information repre-
sented by the intermediary of T-auction is per-
ceived to be reliable, accurate, and up-to-dated.
Based on the findings in the previous studies,
we suggest the following hypotheses:

Hypothesis 4: Information quality will positi-
vely affect the trust of the inter-
mediary;

Hypothesis 5: Information quality will positi-
vely affect perceived enjoyment.

2.2.2 Service Quality

Perceived service quality has become a crit-
ical factor for the success of e-commerce [Chen
et al,, 2004]. Quality of service can directly and
indirectly enhance the trust of sellers and the
usefulness of the services themselves. Yang et
al. [2004] defined perceived service quality as
a global judgment on the superiority of a serv-

ice compared to other competing alternatives.
They suggested six dimensions to measure the
service quality of an online shopping mall by
developing instruments based on the SERVQ
AUL model, which was developed by Parasu-
raman, Zeithaml and Berry [1988] for a frame-
work to measure the service quality of a specif-
ic business. However, they thought the meas-
urement items in SERVQUAL were not appro-
priate in an online context where customers in-
teract with a Web interface instead of human
employees. They found that reliability, respon-
siveness, ease of use, and competence highly
affected overall service quality. Among these
antecedents of service quality, three factors
were frequently mentioned in other studies of
e-shopping. First, the reliability factor includes
items related to accurate online transactions,
correct performance, and fulfillment of prom-
ises [Ahn et al, 2004]. Second, responsiveness
refers to prompt responses to customers’ reque-
sts and speed in resolving problems [DeLone
and McLean, 2004]. Competence is relative to
an employee’s ability to answer customers” que-
stions, resolve problems, and comply with cus-
tomers’ requests.

Service quality is more important in online
auction where riskier factors are involved. The-
refore, high quality of service can reduce cus-
tomers” uncertainty and help build trust [Rib-
bink et al, 2004]. Gefen and Devine [2001] sug-
gested that perceived risk for online shopping
could be reduced by perceived service quality,
thereby attracting more loyal customers. Gra-
bner-Kraiiter and Kalusha {2003] also proposed
that service quality was a determinant of trust
online. Other studies have shown that percei-

ved service quality affect perceived usefulness
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of the service. Shih [2004] argued that service
quality could encourage or discourage users’
purchases on the Web, suggesting a model in
which service quality affects perceived useful-
ness of Web-based retailing service. Ahn et al.
[2004] included service quality as a determi-
nant of perceived usefulness of an online shop-
ping mall and found a significant causal rela-
tion between them.

In our study, we define perceived service
quality as a customer’s overall belief in the ex-
tent to which the T-auction service will be car-
ried out correctly, promptly, and safely. There-
fore, we expect that service quality of T-auc-
tion will affect the trust of an intermediary and
its usefulness.

Hypothesis 6: Perceived service quality will
positively affect the trust of the
intermediary.

Hypothesis 7: Perceived service quality will
positively affect the usefulness
of T-auction service.

2.3 Perceived Enjoyment

Overby and Lee [2006] studied motivations
of consumers for online shopping. They div-
ided the universal value of online shoppers in-
to two dimensions. One is the utilitarian value
that represents an overall assessment of func-
tional benefits and sacrifices of a service or
product. The other is hedonic value which is
defined as a consumer’s perceived experiential
benefits, such as entertainment and escapism.
While utility-preferred consumers pursue eco-
nomic savings, convenience, and efficient proc-
essing for shopping, consumers having he-

donic motivation expect recreational elements
from shopping.

Perceived enjoyment is a representative con-
struct which measures the hedonic value of on-
line shopping [Heijden, 2004]. The concept is
defined as “the extent to which the activity of
using the computer is perceived to be enjoy-
able in its own right, apart from any perform-
ance consequences that may be anticipated”
[Davis et al.,, 1992]. Prior studies have shown
empirical evidence of the effect of perceived
enjoyment for adopting different types of in-
formation systems. Ahn ef al. [2007] adopted
playfulness as a factor affecting a user’s accept-
ance of an online retailing service. Heijden
[2004] demonstrated that perceived enjoyment
strongly affected the intention to use a Dutch
movie site. He -adopted enjoyment, excitement,
pleasure, and interest as the measurement items.
Monsuwé et al. [2004] found enjoyment as a
determinant of online shopping. Their studies
mentioned that customers who pursue fun, fan-
tasy, arousal, and enjoyment see online shop-
ping as a way to gain potential entertainment
and an enjoyable shopping experience. If cus-
tomers enjoy their online shopping experience,
they have a more positive attitude. Thus, they
are more likely to adopt the Internet as a shop-
ping medium [Childers et al., 2002]. Shang et
al. [2005] focused on intrinsic factors, such as
entertainment, as another major reason for
people to use the Internet. They suggested that
intrinsic motivations may be more important
than extrinsic ones, such as goal-oriented pur-
chases and improvement of performance in on-
line shopping. Some study used perceived en-
joyment as a factor in the acceptance of inter-
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active TV-based commerce [Yu et al, 2005].
They argued that perceived enjoyment should
be taken into account for the research model,
because TV essentially contains hedonic and
recreational characteristics. Their finding sup-
ported a significant and strong relationship be-
tween PE and users’ attitudes toward T-com-
merce. To measure this factor, three variables
were adopted: pleasure, enjoyment, and curi-
osity. Ideally, customers will benefit the best
when their expectations for both functional
features and hedonic values of T-commerce are
met. In this study, perceived enjoyment is de-
fined as the extent to which a customer feels
the experience is enjoyable, fun, and interest-
ing while using T-auction service. We suggest
the following hypothesis:

Hypothesis 8: Perceived enjoyment will pos-
itively influence the perceived

usefulness of T-auction.

Perceived enjoyment is also related to the
users’ trust in the system. Hwang and Kim
[2007] investigated the causal relation between
perceived enjoyment and trust. They suggested
that positive relations exist between perceived
enjoyment and three attributes of e-trust: in-
tegrity, benevolence, and the ability of the
seller. Integrity and ability of the seller showed
a strong relationship with perceived enjoyment
of the web site. Thus, the following hypothesis
is possible:

Hypothesis 9: Perceived enjoyment will pos-
itively influence the perceived
trust of the intermediary.

2.4 Intermediary’s Trust

Trust has become a crucial mediating factor
in IS adoption models [Jarvenpaa and Todd,
1996]. It has been defined from several per-
spectives. From the psychological view point,
it is defined as a personal tendency to believe
others or as cognition about the trustee [Rotter,
1971]. Trust is often regarded as the belief that
the trusted party will fulfill its commitments
despite the trusting party’s dependence and
vulnerability. In general, it is defined as an ex-
pectation that a person chooses to trust that
others will not act opportunistically [Rousseau
et al., 1998]. Gefen and Straub [2003] adopted
this general concept of trust and studied how
trust plays a role in online shopping. They ar-
gued that trust could be reflected in “feelings
of confidence and security” in the caring re-
sponse of the other party. They believe that
trust is a set of specific beliefs dealing primar-
ily with the perceived integrity, benevolence,
and ability of another party. This view is con-
sistent with Jarvenpaa ef al. [2000]. They con-
ceptualized trust as a combination of the trust-
worthiness, integrity, honesty, and benevolence
of e-vendors that increases behavioral inten-
tions through reduced risk among potential
but inexperienced consumers. Trustworthy be-
havior of the online seller help to increase the
likelihood that consumers will gain expected
benefits from the web site. Thus, perceived
usefulness of the web site is positively affected
by a trusting relationship [Yu et al., 2005]

Song and Zahedi [2007] studied the trust is-
sue especially in a health-infomediary. By defi-

nition, an infomediary is an Internet business
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that functions as a “third-party provider of un-
biased information and as a business match-
maker.” Pavlou and Gefen [2004] defined the
trust of an intermediary as the subjective belief
that the intermediary will institute and enforce
fair rules, procedures, and outcomes compe-
tently, reliably, and with integrity. In the study
of Song and Zahedi [2007], by adopting sub-di-
mensions of e-trust, integrity, benevolence, and
ability they proved their significant effects on
users’ intentions to use. An infomediary in
principle can build trust by providing some
mechanisms to protect buyers and sellers from
opportunistic behaviors of their counterparts.
E-auction is a typical example of such in-
fomediary service, so the role of trust in inter-
active TV-based auction is expected to be sim-
ilarly observed. Therefore, the following hy-
potheses are suggested:

Hypothesis 10: Intermediary trust will positive-
ly affect the perceived useful-
ness of T-auction;

Hypothesis 11: Intermediary trust will pos-
itively affect the user’s atti-
tude toward T-auction.

2\.5 Attitude

We adopted attitude as a dependent variable
of this study. Attitude is defined as a psycho-
logical state reflecting the affective or eval-
uative feelings concerning a new system or
service [Barki et al, 1994]. Attitude has been
adopted as a dependent variable in other em-
pirical studies in IS field. A strong causal rela-
tion between attitude and behavioral intention
has been proved by various studies. Because

attitude is an emotional consequence that is
formed after cognitive evaluation for the attrib-
utes of a product or service, it is critical for the
user’s purchasing decision. Many studies have
found a strong relation between attitude and
behavioral intention; thus, a more positive atti-
tude is likely to lead to a higher possibility of
use. Moreover, Bhattacherjee et al. [2004] used
attitude as a dependent variable for IS adop-
tion studies, especially when the system or
service is in the pre-usage stage. They argued
that actual behavioral intention can be meas-
ured after experiencing the system or service
according to the expectation confirmation theory.
Since T-auction has not been introduced in the
market yet, people can perceive the service on-
ly on the basis of the usage scenario. In this
situation, measuring the potential users’ atti-
tude towards the new system or service can be
better than measuring a user’s direct intention
to use it.

<Figure 1> summarizes our research hy-
potheses in the proposed model. In the next
section, we introduce the method of the em-
pirical study and the results.

. Data Collection and
Analysis

3.1 Data Collection

To refine the measurement instruments a
pretest was conducted with 70 university stu-
dents. Once refined, the final questionnaire was
distributed through a professional agency for
online survey. A total of 970 usable responses
were collected from all over the country. All
the respondents had purchased something
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<Figure 1> Proposed Research Model

through an electronic auction site. Before an-
swering the questions, the respondents were
supposed to read a brief description of an in-
teractive TV-based auction service. All items
used to measure the latent variables were con-
structed on a 7-Likert scale, ranging from

“strongly disagree” to “strongly agree.”
3.2 Descriptive Analysis

The respondents are highly educated in and
experienced with the Internet; seventy-two per-
cent of the respondents are college students or
above. Almost sixty percent are male and half
of the respondents are married. Sixty-nine per-
cent had been using the Internet for more than
five years.

The target customers of T-auction service are

basically current online shoppers. According to

a report on the Korean Internet Usage [KISA,
2005], the majority of Internet shopping users
are in their 20s and 30s. Among them, more
than 71 percent are in their 20s and 54 percent
in their 30s. We excluded teenagers because
they have relatively less purchasing power.
The report also revealed that the ratio of male
and female users of the Internet is 54 and 46
percent, respectively. Our sample also showed
a slightly larger portion of male respondents.
We acknowledge that the sample may not be
an accurate representation of the target pop-
ulation of online shoppers due to some }imi-
tations inherent in online surveys. Yet, the
number of samples suffices the condition for
an effective analysis of structural equation
model that requires at least 200 cases for reli-
ability of the results [Haenlein et al., 2004].
The survey asked two main questions: the
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<Table 1> Profile of the Respondents(N = 970)

15 to 19 34% (33)

20 to 30 414% (402)

Age 31 to 40 358% (347)

41 to 49 156% (151)

Over 50 38% (37)

Male 59.7% (579)

Gender Female 40.3% (391)

, Single 504% (489)
Marital status Marriage 494% (479)

Education-level

High school graduated
College students
College graduated

21.9% (212)
141% (137)
59.0% (572)

Finished Graduate School 51% (49)

Less than 1,000 (thousand KRW) 9.2% (89)

1,000 to 2,000 26.7% (259)

Monthly Income level 2,000 to 3,000 30.2% (293)
3,000 to 4,000 19.2% (186)

Over 4,000 14.7% (143)

Less than 1 year 4.6% (45)

. 1 to 3 years 10.7% (104)

Internet experience 3 t0 5 years 15.3% (148)

More than 5 years

69.4% (673)

reasons when they had hesitated to decide in
an online auction. The most common reason
was uncertainty about the product quality
(53.4%, n = 518), and the second was the lack
of reliable information (17.9%, n = 174), fol-
lowed by doubt about the seller (13.8%, n =
142) and about the system'(11.4%, n = 111) be-
ing the least. In addition, we asked some ques-
tions about their experiences on TV home shop-
ping. First, more than 82 percent of the re-
spondents had experienced in purchasing items
through TV home shopping. Almost 60 percent
of those who had experienced TV home shop-
ping answered that uncertainty about product
quality made them hesitate before making a
decision to purchase.

The other question was the reason for their
potential use of T-auction. The biggest group
expected sufficient and realistic representation
of information through TV (321%, n = 311).
The second reason is the expected convenience
in purchasing goods through T-auction. Trust-
worthiness of the broadcasting program (16.9%,
n = 164) is the third.

3.3 Measurement Model Analysis
3.3.1 Measurement development
Based on the literature review, we defined

each concept and measurement items of the
constructs in the proposed model. The opera-
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<Table 3> Internal Reliability and Correlation of Constructs

1Q 882 0914 0679 | 0.824
PEOU 894 0927 0760 | 0383 0.872
ENJY 811 0888 0727 | 0559 0461  0.853
SRVQ 810 0888 0725 | 0566 0341 0481  0.851
TRUST 879 0926 0806 | 0542 0386 0502 0630 0.898
PU 837 0893 0677 | 0522 0571 0578 0549 0609 0823
ATT 917 0948 0858 | 0502 0474 0590 0515 058  0.693  0.926

Note) Cronbach alpha and the CR should be higher than 0.7 and AVE should be higher than 0.5 for con-
vergent validity. Diagonal elements are the square roots of AVE and should be larger than off-diagonal
for discriminant validity.

CR = composite reliability, AVE = Average Variance Extracted.
IQ = Perceived information quality, ENJY = Perceived enjoyment, SRVQ = Perceived service quality,
TRUST = Intermediary trust, PU = Perceived usefulness, ATT = Attitude for T-auction.

<Table 4> Factor Structure of Loadings and Cross-loadings

1Q_reliable 0.835 0.327 0.487 0.508 0.491 0.449 0.457
IQ _accurate 0.843 0.301 0.437 0512 0.541 0.447 0.442
1Q_vivid 0.843 0.311 0.495 0.440 0.381 0.415 0.392
IQ _recent 0.796 0.332 0.441 0411 0.372 0418 0.381
1Q_detail 0.803 0.311 0.447 0.445 0.418 0.415 0.386
SQ_correct fulfillment 0.531 0.250 0431 0.844 0.545 0.438 0441
5Q_prompt response 0.466 0.330 0.435 0.865 0.495 0.500 0.437
5Q_have safeguard 0.451 0.291 0.366 0.846 0.568 0.466 0.438
PE_enjoyable 0.517 0.409 0.887 0.457 0.486 0.559 0.576
PE_have fun 0.471 0.408 0.916 0413 0.442 0.510 0.533
PE_curios 0.440 0.362 0.746 0.352 0.340 0.391 0.375
TRUST _verifiable 0.519 0.338 0.463 0.562 0.880 0.533 0.506
TRUST _honesty 0.449 0.340 0.412 0.550 0.913 0.531 0.501
TRUST _trustworthy 0.490 0.360 0.475 0.583 0.900 0.574 0.568
PEOU_remote controller 0.298 0.854 0.380 0.248 0.280 0.444 0.371
PEOU_menu selection 0.364 0.885 0.413 0.302 0.344 0.490 0418
PEOU_communication thru TV~ 0.369 0.865 0.405 0.317 0.349 0.495 0.426
PEOU _overally easy 0.304 0.883 0.408 0.316 0.364 0.551 0.433
PU_save time and effort 0.351 0.553 0.438 0.352 0.415 0.731 0.505
PU_for safe shopping 0.437 0.409 0416 0.500 0.559 0.833 0.579
PU_for enjoyable shopping 0470 0.449 0513 0473 0.511 0.869 0.562
PU_overally useful 0.451 0.475 0.531 0.474 0.513 0.851 0.627
ATT positive 0.453 0.422 0.520 0453 0.541 0.635 0.916
ATT_favorable 0.475 0.425 0.566 0.496 0.539 0.638 0.936
ATT _overally good 0.468 0.470 0.554 0.482 0.550 0.653 0.927

Note) The cross-loadings and their respective constructs are in bold and more than 0.7,
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tional definitions of the constructs are summar-
ized in <Table 2>, and the measurement items
of each construct are shown in the Appendix.

For the test of validity of each construct, a
confirmatory factor analysis was examined us-
ing PLS-Graph version 3.0. First of all, the
Cronbach alpha and composite reliability (CR)
were used to assess the reliability of the items
of each construct. The minimum value of Cron-
bach alpha and CR was .810 and 0.888, respec-
tively, and these are higher than the recom-
mended value of 0.7. Second, for the test of
convergent validity, Gefen and Straub [2005]
suggested that T-statistic of outer model load-
ings should be above 1.96 for convergent va-
lidity. In our model, the minimum value was
30.762, thus surpassing the threshold for the
convergent validity. The value of average var-
iance extracted (AVE) is another criterion for
convergent validity. The minimum value of
AVE was 0.677 while the minimum should be

<Table 2> Operational Definitions of the Constructs

greater than 0.5, the convergent validity of
each construct was supported. Finally, the dis-
criminant validity can be tested using cross-
loadings of each indicator and square root of
the average variance extracted (AVE) of each
latent variable. The item loadings belonging to
a construct should be higher than correlations
between the construct and other- items. The
square root of AVE of a construct should also
be higher than the correlations between the
construct and all the other constructs. If these
two conditions are satisfied, the measurement
model is judged to hold discriminant validity
which is also supported by this measurement
model. The following table summarizes the
results. ‘

We obtained fit indices of the measurement
model using AMOS18. They all satisfied the
recommended values (CMIN/df = 4.826 < 5,
GFI = 914 > 09, AGH = 886 > 0.9, NFI = .933
> 09, CFI = 946 = 0.9, RMSEA = .063 < 0.08)

. The degree to which a person believes that using the T-auction

P
erceived Usefulness (PU) would enhance his or her shopping performance
Perceived Ease of Use The degree to which a person believes that using the T-auction
(PEOU) would be free of effort
Perceived Information Quality A person’s overall k?ehef in .the extent to va?h mfon.natlon e
Q) represented by the intermediary of T-auction is perceived to
reliable, accurate, and up-to-date

Perceived Enjoyment The extent to which a customer feels the experience is enjoyable, fun,
(ENJY) and interesting while using T-auction
Perceived Service Quality A customer’s overall belief that the T-auction will be carried out
{SRVQ) correctly, promptly, and safely
Trust on the Intermediary The belief that the intermediary of the T-auction service will fulfill
(TRUST) its commitments despite the customers’ dependence and vulnerability
Attitude A psychological state reflecting the affective or evaluative feelings
(ATT) concerning the T-auction
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3.4 Structural Model and
Hypotheses Testing

We tested the hypothesized relationships in
our theoretical model using PLS-Graph version
3.0. The reason we used PLS for the structural
model analysis is that the PLS is known as
more suitable tool when the objective is causal
predictive testing rather than testing an entire
model [Yoo ef al, 2001]. Additionally, AMOS18,
a covariance-based SEM tool, was used to ob-
tain fit indices of the proposed model. The re-
sult of PLS analysis is presented in the follow-
ing figure. The path coefficients were not dif-
ferent from the results using AMOS.

All hypotheses were supported except for
the effect of perceived information quality on
perceived usefulness. Supporting H1 and H2,

Information
Quaility
180* **

Service
Quality

Perceived
Enjoyment

Intermediary
Trust
(R*=.478)

Perceived
Usefulness
(R*=.564)

perceived ease of use had a significant impact
on trust of the intermediary and perceived
usefulness. Supporting H3, perceived useful-
ness had a strong effect on attitude toward the
service (0 = 534, p < .001). Supporting H4, per-
ceived information quality showed a signifi-
cant effect on the trust of the intermediary.
However, H5 was not supported. Supporting
H6 and H7, perceived service quality had a
significant effect on the trust of intermediary
(8= 420, p < .001), and it also had a signifi-
cant impact on perceived usefulness. Suppor-
ting, H8 and HY, perceived enjoyment showed
significant effects on both trust of the interme-
diary and perceived usefulness. Perceived en-
joyment had a higher impact on perceived use-
fulness (= 197, p < .001) than the impact on
the intermediary trust (8= 145, p < .001). Sup-

261%%*

Attitude for
T-Auction
(R*=523)

264%x*

.534%xk

<Figure 2> PLS Test of the Proposed Model
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porting H10 and H11, trust of the intermediary
affected perceived usefulness of the service,
and attitude was significantly influenced by
the perceived level of trust.

Additionally, we analyzed the direct effect
of 1Q, PEOU, SQ, and PE on attitude. For this
analysis, we added four direct paths to the
proposed model and ran a PLS-graph. The
path from PEOU on attitude, which was in-
cluded in the original TAM, was not hypothe-
sized in the proposed model because of its in-
consistent results in other studies [Bhattacher-
jee, 2001]. As a result, we found an insignif-
icant effect of PEOU on attitude. The perceived
information quality and service quality also
showed no direct effect on attitude. However,
a strong influence of perceived enjoyment on
attitude was found (8 = .207, p < .001).

The variance explained of the perceived use-
fulness was 56.4 percent. The strongest impact
was from the perceived ease of use and fol-
lowed by perceived enjoyment. The R-square
value of intermediary trust was 47.8 percent,
and the strongest impact was from information
quality. The dependent latent variable, attitude
towards T-auction, was explained with the R-
square value of 52.3 percent. While the inter-
mediary ftrust and perceived usefulness of
T-auction played significant roles, perceived
usefulness had contribution more to enhancing
users’ positive attitude towards the new con-
vergent service.

In addition, we tested the overall model fit
of the proposed model using a covariance-ba-
sed structural equation modeling tool, AMOS18.
According to the results, the fit indices of the
proposed model are as follows: CMIN/df = 5.05,
GFI = 909, AGFI = 991, NFI = 929, CFI = 942,

and RMSEA = .065. This result indicates that
the proposed model is acceptable and able to
generalize for explaining the adoption of a
convergent system.

V. Discussion
4.1 Theoretic Implications

We proposed a technology adoption model
that reflects both the utilitarian and hedonic

- characteristics of the converged system. Trust,

which is a key factor of online commerce, was
integrated into the model as a critical media-
ting factor. The overall model fits proved that
the proposed model is acceptable, and all hy-
potheses except one were significantly suppor-
ted. We discuss the findings and the theoretic
implications as follows.

First of all, unlike our initial expectation,
there was no significant impact of perceived
information quality on perceived usefulness of
T-auction service. Rather, perceived informa-
tion quality directly affected intermediary trust.
Similar results were found by Shih [2004]. Per-
ceived information quality did not explain the
perceived usefulness of Web-based shopping.
Only PEOU and the security factor had a sig-
nificant effect on perceived usefulness. Howev-
er, Ahn et al. [2007] found a significant rela-
tionship between perceived information qual-
ity and usefulness. This inconsistent result can
be partially explained by customers’ different
perceptions on the importance of information.
Li et al. [1999] argued that online buyers per-
ceive the Internet to have higher utilities in
communication and information distribution
than non-buyers do. Cai and Jun [2003] also
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explained that mere information searchers have
less confidence in online sellers’ service qual-
ity, while online shoppers give more weight to
the elements related to service quality. E-auc-
tion users may give more weight to shopping
itself rather than information provided by the
intermediary; thus, the influence of perceived
information quality on the perceived useful-
ness might not be significant. Therefore, at least
theoretically, we concluded that perceived in-
formation quality could be strongly mediated
by trust rather than perceived usefulness in
communications-mediated shopping.

Second, a strong impact of PU on attitude
was confirmed. In other TAM-based theories,
perceived usefulness showed a strong effect on
users’ attitudes and intentions [Lu et al., 2005;
Vijayasarathy, 2004]. This result indicates that
emerging services should focus on the essential
purpose and functions of a shopping method.
Previous studies found that most online shop-
pers constantly in search for more efficient
ways for shopping, though some researchers
argued for hedonic motivations being more
critical for shopping. Therefore, a new method
of shopping on a theoretical basis for now
should focus on providing customers with
more efficient and economic mechanisms so as
to enable them to easily recognize the advan-
tages of using the new medium for shopping.
Interactive TV based auction service is ex-
pected to provide two enhanced qualities to
customers. One is enriched information and
the other is more convenience in shopping
[Vesa and van Heck, 2005]. These values espe-
cially appeal to shoppers (especially older fe-
male users, we suppose) who might be more

reluctant to use personal computers as a way

of purchasing goods and prone to stay home
rather than to go out shopping, offline that is.
In the process of making decisions on the items
to be included in a T-auction program, the pro-
viders need to target this type of customers
among others as their potentially steady custo-
mers.

Third, perceived enjoyment enhances the
perceived usefulness of the service. This was
consistent with findings not only in web-based
shopping, but TV-based services as well. Altho-
ugh the basic purpose of shopping is to pur-
chase high quality products or services at rea-
sonable prices while saving time and effort,
recreational motivation of shopping cannot be
ignored. In fact, the role of perceived enjoy-
ment can be more important than information
quality itself in T-auction, because it shows a
significant impact both on trust and perceived
usefulness. In other words, perceived enjoy-
ment contributes to increasing the overall use-
fulness of T-auction. TV is basically a “lean-
back” media, so people usually expect refresh-
ment and relaxation from watching TV [Buha-
lis and Licata, 2002]. This can be another rea-
son why contents of T-auction should be equi-
pped with recreational elements that can, for
instance, arouse curiosity by including enticing
contents such as antique items, celebrities, and
vivid graphics so as to maximize the advan-
tages of the unique features of the TV platform
that no other media can offer to shoppers. In
fact, home-shopping programs have been al-
ready exploring these entertainment elements.
For example, home shopping programs in-
creasingly cast famous entertainers and celebri-
ties appear as their shopping hosts.

Finally, perceived service quality has turned

Vol. 20, No. 4

Asia Pacific Journal of Information Systems 139



Users’ Adoption of a Convergent Service

out to be the most critical factor affecting trust
building. This finding supports the notion that
communications-mediated shopping essentially
functions as a way of commerce. The service
quality can be measured with more diverse
dimensions. In our study, only three measure-
ment items were adopted: responsiveness, ful-
fillment, and customer cares with assurance.
Most literature related to service quality main-
ly refers to SERVQUAL dimensions. Some stu-
dies refined the diverse dimension of SERVQ-
UAL and fitted them to an online context.
Those fitted dimensions of perceived service
quality can be added to this model.

4.2 Practical Implications

Practitioners should note that the primary
reason for using online shopping is its useful-
ness, and the core issue here is efficiency in
ways of searching and purchasing a product.
Currently, another important challenge for the
new service providers to overcome is for them
to find a mechanism to filter out good quality
information from the flood of noisy informa-
tion as a way to promote user-friendliness and
to bring out their trustful image. Certainly, vis-
ualizing the salient information about products
and sellers can be an effective way to increase
its trustworthiness. In this way, providers can
not only gain stronger customer confidence in
their products and sites all together but also
can offer a new hedonic value to the users at
the same time. In fact, perceived enjoyment,
which has been proven to have a direct and
significant effect on a user’s attitude, can also
contributes to forming a positive attitude to-
wards the service by maximizing on the he-

donic aspect of T-auction. As such, the service
providers should highlight the fun and excit-
ing aspects of watching visual representation
of shopping information and processes in their
marketing strategies when launching the service.

The other important issue for any potential
T-auction service provider to take into deep
consideration is a way to make the service as
user-friendly as possible. Although perceived
ease of use did not show a direct effect on users’
attitudes, it can be indirectly effective through
perceived usefulness and trust. For instance, it
has been recommended that T-auction sites
should be compatible with many types of gad-
gets that are already familiar to the users for
the input device of interactive TV, ranging
from something as simple as a remote-control
to more advanced one like a motion-recog-
nition camera. In this way, new users may find
the new type of auction service less intimidat-
ing and, therefore, find it easily approachable.
Because the high cost and psychological bur-
den to adopt the new service can build a crit-
ical barrier inhibiting potential users, provid-
ing tools that are compatible with the habits of
the current TV viewers is important for the
successful diffusion of the service.

V. Conclusion

With accelerating convergence between the
Internet and broadcasting business, diverse in-
teractive TV-based services are emerging. T-auc-
tion, an interactive TV-based auction service, is
one of these potential business models. When
an interactive TV service provider can success-
fully implement an auction service model, cur-
rent e-auction users are most likely to use the-
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service in complement to the existing medium
or even possibly switch to the new service. If
80, as can be expected of a new innovation in
any market, T-auction can generate both a po-
tential threat and an opportunity among the
competitors. Therefore, instead of adopting the
converged service too hastily to merely beat the
competition, it is critical for both incumbent
and potential service providers to fully under-
stand all the influential factors that can help at-
tract new users to adopt the new shopping
option.

Our empirical results show that the informa-
tion quality and service quality of t-auction
service significantly affect trust in the interme-
diary. Also, intermediary trust significantly
mediates other salient determinants of a shop-
ping service, such as ease of use and enjoy-
ment. In addition, the hedonic value of T-auc-
tion service also significantly increases its both
trustworthiness and usefulness.

Of course, there were some limitations in
conducting this study. First, this is a cross-sec-
tional study based on the data collected in
November of 2005 in Korea. This was a transi-
tional period for the leading telecom and cable
companies in Korea as they were preparing
and promoting IPTV (Internet Protocol TV)
and digital cable TV, which were to provide

interactivity as in the Internet shopping. There-
fore, the empirical findings are rather limited
for generalization. Second, the survey was con-
ducted not on customers’ actual use of the
service, but on their perception of the descrip-
tion of the service. Because most of the re-
spondents had sufficient experience with on-
line auction and home-shopping (82.5%), we
had assumed that these respondents are able
to recognize the combined values of an auction
service based on interactive TV. Despite these
limitations, the empirical results contribute the-
oretically and practically to finding critical fac-
tors affecting the adoption of T-auction, which
is expected to help potential service providers
better prepare the service by promoting with
their clear awareness of some critical factors ar-
ticulated in our study. Still, future studies can
include additional antecedents of intermediary
trust and perceived usefulness by taking into
account social or cultural or both factors. We
also recommend a comparison study on home-
shopping oriented users. In addition, the heter-
ogeneity of products and preference of shop-
ping channels can be an interesting topic for
the future research. Any empirical findings in
those suggested areas are expected to enhance
our understanding of customers’ behaviors

vis-a-vis interactive TV mediated shopping.
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(Appendix) Measurement Items

Perceived Information Quality

IQ1: T-auction will provide reliable information
1Q2: T-auction will provide accurate information
1Q3: T-auction will provide vivid information

1Q4: T-auction will provide up-to-dated information
1Q5: T-auction will provide information in detail

Perceived Service Quality

SQ1: The intermediary will correctly fulfill the promised service.

5Q2: The intermediary will promptly respond to customers’ requests

SQ3: The intermediary will have safeguards to protect customers from unexpected damage or loss

Intermediary Trust

TR1: The intermediary will exhibit products/services throughout a verifiable process
TR2: The intermediary will honestly promote transactions

TR3: Overall, the intermediary is trustworthy

Perceived Enjoyment

PE1: Using T-auction will be enjoyable
PE2: Using T-auction will be fun

PE3: T-auction will make people curious

Perceived Ease of Use

PEOUL: Using remote controller to input data will be easy
PEOQU2: Selecting menu on TV display will be easy
PEOU3: Communicating through TV is not easy (reverse)
PEOU4: Overall, it is not difficult to use T-auction service

Perceived Usefulness

PUL: T-auction will save time and effort for shopping
PU2: T-auction will be useful for safe shopping

PU3: T-auction will be useful for enjoyable shopping
PU4: Overall, T-auction is a useful service

Attitude

ATT1: 1 positively think of T-auction service
ATT2: I am favorable for T-auction service
ATT3: Overall, I think T-auction is good service
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