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We have come to a stage when information technology (IT) innovations have permeated every walk of life.
Many new technologies can be used for many different purposes and in different contexts other than

the workplace. The current study attempts to understand individual adoption of IT innovations that are used
beyond work settings. We define a new class of IT innovations called multipurpose information appliances,
which are personal, universally accessible, and multipurpose. The ubiquitous nature of these appliances has
led to a constant permeability between the separate contexts of social life. An adoption model that reflects the
unique characteristics and usage contexts of multipurpose information appliances was developed. The model
consists of five sets of adoption factors and was tested using data collected on mobile data services adoption.
Our findings show that the determinants of multipurpose information appliance adoption decisions are not
only different from those in the workplace, but are also dependent on the nature of the target technology and
its usage context. Theoretical and practical implications of the findings are discussed.
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1. Introduction
While technology adoption research has tradition-
ally been focused on information technologies (IT)
that aim at enhancing organizational productivity and
effectiveness, we are witnessing waves of IT innova-
tions that encompass a broad range of usage contexts
beyond the work setting. The proliferation of Internet
and mobile communications services in everyday life
has led to a blurring of boundaries between the public
and private spheres of life (ITU 2004). The ubiquitous
nature of these services and their impact on a per-
son’s lifestyle call into question the appropriateness
of applying traditional organization-centric IT adop-
tion models to understanding IT that are increasingly
being used to satisfy both work and personal needs.

The current study attempts to extend the scope of
innovation adoption research to an emerging class
of IT innovations that we refer to as multipurpose
information appliances. According to Bergman (2000),
information appliances are devices or instruments
designed to provide their users with various types
of information: data, video, images, etc. Recognizing
the increasingly diversified usage contexts of infor-
mation appliances, we further define multipurpose
information appliances as IT artifacts that (1) have a
one-to-one binding with the user, (2) offer ubiquitous
services and access, and (3) provide a suite of utilitar-
ian and hedonic functions.
The first characteristic indicates the intimate rela-

tionship between the user and the artifact. It implies

162



Hong and Tam: Understanding the Adoption of Multipurpose Information Appliances
Information Systems Research 17(2), pp. 162–179, © 2006 INFORMS 163

that the artifact is an extension of the self and is per-
ceived as a personal possession that is not shared
with others. The second describes the IT artifact’s
ubiquitous accessibility, independent of the user’s
location and time of access. The third characteristic
pertains to the value generated for the user, extend-
ing beyond work-related performance gains to hedo-
nic and enjoyment values. Examples of multipurpose
information appliances include smart phones, per-
sonal digital assistants (PDAs), handheld consumer
devices with Internet access (e.g., Sony PlayStation
Portable), and the accompanying suite of accessible
services (see Bergman 2000 for more examples). As
more and more services are becoming accessible by
a single mobile device, it is envisaged that the scope
of information appliances will only expand further in
the future. This will have a transformational impact
on society as a whole and the lifestyle pattern of its
citizens (Agarwal and Lucas 2005).
Because of their personal, universal accessibility

and multipurpose characteristics, multipurpose infor-
mation appliances are expected to be associated with
a set of adoption drivers that are different in part
from those identified for innovations in the work-
place. Neglecting these characteristics and directly
applying adoption models developed for organiza-
tional IT innovations would be inappropriate. Indeed,
traditional adoption models fall short of explaining
the rapid diffusion of innovations such as P2P ser-
vices or mobile services (Lyytinen and Yoo 2002).
According to Lee (1999), the value of information

systems (IS) research lies in its continuous efforts
to understand the complex phenomena where users,
technologies, and social settings interact with and
transform each other. The current study represents
such an effort to increase our understanding of multi-
purpose information appliances that are being used in
previously unexplored settings. A better understand-
ing of how a technology is adopted to support dif-
ferent lifestyle purposes may provide new insights
into technology usage in the workplace because these
cross-purpose technologies may first be adopted for
personal use and then extended to the workplace,
or vice versa. This work also echoes the view of
Benbasat and Zmud (2003) that factors and phenom-
ena closely associated with the IT artifact being inves-
tigated should come into play as central elements of
an IS study.

This research focuses on two major research ques-
tions: (1) What are the factors that determine the
adoption of multipurpose information appliances in
nonwork settings? (2) How do these factors affect
users’ intentions to adopt these technologies?
In the next section, we provide an overview of

IT adoption research in nonwork settings. Section 3
introduces the theoretical framework, which identifies
determinants and their impact on adoption. Next, we
report an empirical study based on an online survey.
Findings are presented in §5, followed by a discus-
sion on the theoretical and practical implications of
the work in §6. Section 7 outlines future research, and
§8 concludes the paper.

2. Background
2.1. Research on IT Adoption in Nonwork

Settings
For the past two decades, a variety of theoretical per-
spectives have been advanced to address individual
adoption of IT innovations. Popular examples include
the technology acceptance model (Davis et al. 1989),
the theory of planned behavior (Ajzen 1991), and the
innovation diffusion theory (Rogers 1995). With a few
exceptions, the main focus of these research perspec-
tives has been confined to understanding adoption
processes within organizational settings, where IT has
been regarded as a tool to improve task performance.
Recognizing the widening scope of IT usage, a

number of research studies have in recent years
examined technology usage in settings other than
the workplace. However, these studies either were
not free from the conventional performance/work-
oriented conception of IT use or they did not clearly
address users’ IT adoption decisions. For example,
Venkatesh and Vitalari (1992) studied the adoption
of personal computers for home use but maintained
the perspective that treated personal computers (PCs)
as a tool for work. Kraut et al. (1999) studied Inter-
net usage in households. However, the main empha-
sis of the study was on providing a snapshot of
Internet usage patterns by household members rather
than on understanding their adoption decisions. Kim
et al. (2002) investigated PC adoption in homes, but
their research subjects were business professionals
who considered home settings to be extensions of
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their offices—home offices. Lee (2003) described how
users perceive the features of P2P file-sharing sys-
tems, but the study did not explicitly investigate indi-
vidual users’ adoption behavior.
Recognizing the potential differences in IT adoption

decisions between workplace and home, Venkatesh
and Brown (2001) conducted a pioneering study to
identify factors driving the adoption of PCs at home.
The authors included factors such as influences from
friends and family members, cost, and status concerns
that are typically ignored in organizational innovation
research. They successfully assembled a set of con-
structs specific to the context of PC usage at home.
The authors found that home PC adoption was driven
by a mix of utilitarian, hedonic, and social factors. We
follow and further develop the work of Venkatesh and
Brown (2001) by proposing an integrated framework
that encompasses specific characteristics of the target
IT and its usage contexts in nonwork settings.

2.2. Mobile Data Services
The multipurpose information appliance of interest
here is mobile data services (MDS). MDS is defined as
an assortment of digital data services that can be accessed
using a mobile device over a wide geographic area.1 MDS
enables people to exchange messages, pictures, and
e-mails; check flight schedules; book concert tickets;
and enjoy games while on the road. These services
have been in great demand in countries with high
mobile penetration rates (ITU 2005). Our definition of
MDS does not differentiate between services and the
access devices. They are treated as a holistic whole.
This is necessary because mobile services and access
devices are tightly coupled to create value to users.
As a kind of multipurpose information appliances,

MDS possesses the three characteristics presented
in §1. First, MDS users have exclusive access to its
platform (e.g., a mobile phone). Like other personal
possessions, users are less likely to share their mobile
phones with others, which enables them to use MDS
in ways that suit their personal needs. Second, MDS
users can access services anywhere, anytime. Third,
combined with its mobility and its repertoire of appli-
cations that support different lifestyle purposes, MDS

1 This definition excludes devices such as laptops, PDAs, and small
desktop PCs that can connect to designated transmission stations
through local wireless connections (e.g., Bluetooth and Wi-Fi).

enables users to engage in various activities rang-
ing from leisure (e.g., playing games and download-
ing music) to information acquisition (e.g., acquiring
weather, news, and market information). Unlike orga-
nizational IT applications, which are designed to sup-
port a specific group of corporate users, MDS is
intended for individuals who have different needs
and expectations.

3. Research Framework and Model
Development

The current study seeks to develop a research frame-
work by drawing on the extant literature on inno-
vation adoption, consumer behavior, and psychology.
This interdisciplinary approach offers perspectives
from diverse research disciplines that can com-
plement each other in developing a synergistic
framework to study the adoption of multipurpose
information appliances. Having examined prior IT
adoption research and related consumer behavior and
psychology literature, we focus on five sets of adop-
tion drivers: general technology perceptions, technol-
ogy-specific perceptions, user psychographics, social
influence, and demographics. The main constructs of
the theoretical framework are summarized in Table 1.
General technology perceptions are established

beliefs about technology usage. These beliefs have
been studied extensively across a variety of technol-
ogy contexts. Although our focus differs from those
of prior studies, established research bases in tech-
nology adoption serve as useful references for the
current work. Because both contexts pertain to the
adoption of IT artifacts, factors found to be salient
in technology adoption in general are expected to
exert influence on the adoption of multipurpose infor-
mation appliances. On the other hand, technology-
specific perceptions are unique to the characteristics

Table 1 Constructs of the Theoretical Framework

Construct categories Constructs

General technology perceptions Perceived usefulness, perceived
ease of use

Technology-specific perceptions Perceived service availability,
perceived monetary value

Psychographics Perceived enjoyment, need for
uniqueness

Social influence Social influence
Demographics Gender, age
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and usage contexts of the IT artifact under study
(Benbasat and Zmud 2003). As multipurpose infor-
mation appliances become omnipresent in our daily
lives, the ways that people use them and the rea-
sons behind their usage should vary depending on
the many different contexts of daily life. For exam-
ple, people may consider portability an important
aspect when using a notebook PC, but not when using
a desktop PC. Dividing technology perceptions into
general and specific categories is an important aspect
of our research framework, as it provides leeway for
future research to flexibly control the investigation
boundaries according to various usage contexts for
different IT innovations.
The remaining three sets of drivers are derived from

consumer behavior and psychology research. Research
in these areas has highlighted the close link between
user psychographics and consumer behavior (Engel
et al. 2001, Schiffman and Kanuk 2004). User psycho-
graphics refer to profiles of users based on their psy-
chological and behavioral traits (Hoyer and MacInnis
2004). Given our focus on personal usage, psycho-
graphics are included in our model to account for a
user’s intrinsic qualities, personal values, and desires,
which are likely to impact his or her adoption deci-
sion. Also, social influences have been reported to play
an important role in consumer behavior (Bearden and
Etzel 1982, Fisher and Price 1992) and in IT adoption
decisions in nonwork settings (Venkatesh and Brown
2001). Finally, demographic factors have always been
included in market research and consumer studies,
and they have been increasingly incorporated in IT
adoption research (Gefen and Straub 1997, Venkatesh
and Morris 2000, Venkatesh et al. 2003b).
A research model is proposed based on the five sets

of adoption drivers. These drivers are hypothesized
to influence the adoption intention of multipurpose
information appliances. Adoption intention instead of
adoption behavior is used as the dependent variable
because adoption intention is more appropriate when
the IT artifact is still in the early stages of its diffu-
sion cycle, which is the case with MDS. Furthermore,
intention has been well established as a good pre-
dictor of behavior that mediates the effect of other
determinants on behavior (Ajzen 1991, Sheppard et al.
1988, Venkatesh and Brown 2001, Venkatesh et al.
2003b). We elaborate on each set of adoption drivers
and their relationships below.

3.1. General Technology Perceptions
We focus on two technology perceptions that have
been consistently shown to have a significant impact
on adoption: perceived usefulness (PU) and perceived
ease of use (PEU). According to a recent article that
reviewed eight widely employed IT adoption mod-
els (Venkatesh et al. 2003b), these two perceptions
are the most influential predictors of adoption.2 PU
is defined as the degree to which a technology is
perceived as providing benefits in performing certain
activities (Davis 1989). PU has been associated with
instrumentality in achieving a valued goal (Davis
et al. 1989). Considering that multipurpose informa-
tion appliances are tools to help users achieve per-
sonal goals, it is hypothesized that PU would directly
affect adoption intention.

Hypothesis 1. PU will have a direct positive influence
on adoption intention.

PEU is defined as the extent to which a technol-
ogy is perceived as being easy to understand and use
(Davis 1989). PEU has been shown to affect adoption
intention in two ways (Davis et al. 1989): (1) by indi-
rectly influencing intention through perceived use-
fulness, and (2) by directly influencing intention.
Following the established findings in the literature,
we hypothesize that:

Hypothesis 2A. PEU will positively affect adoption
intention.

Hypothesis 2B. PEU will positively affect perceived
usefulness.

3.2. Technology-Specific Perceptions
Technology-specific perceptions pertain to the unique
features of the IT artifact and its particular usage con-
texts. In this research, we focus on two technology
beliefs, namely perceived service availability (PSA)
and perceived monetary value (PMV). These two per-
ceptions are specific to the multipurpose information
appliance in this study (i.e., MDS). Perceived ser-
vice availability is defined as the extent to which an
information appliance is perceived as being able to
provide pervasive and timely connections. Accessing

2 Instead of PU and PEU, Venkatesh et al. (2003b) refer to these fac-
tors as performance expectancy and effort expectancy, respectively.
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information at anytime and from anywhere provides
users with increased convenience and productivity
in daily activities. Without the guarantee of perva-
sive and timely connections, the unique usefulness
of information appliances would be seriously under-
mined. In fact, Islam and Fayad (2003) highlight the
challenges facing the ubiquitous availability of mobile
services. For example, universal roaming remains a
technical problem to be resolved. From this perspec-
tive, PSA is expected to directly affect the perceived
usefulness of the technology. It can also be viewed
as a factor that may impede or facilitate adoption
intention (i.e., facilitating conditions). According to
Venkatesh et al. (2003b), facilitating conditions refer
to perceptions of environmental factors that support
the use of a system. Venkatesh (2000) found that facil-
itating conditions exert an influence on PEU. Thus, it
is expected that PSA would have an indirect impact
on adoption intention via PEU. Thus, we hypothesize
the following:

Hypothesis 3A. PSA will have a positive influence on
perceived usefulness.

Hypothesis 3B. PSA will have a positive influence on
PEU.

For IT in work settings, usage costs would not be a
big issue to end users. For multipurpose information
appliances, the usage cost is likely to be borne by the
user. It follows that the price of the technology should
be an important consideration for users in their adop-
tion decisions. Research reveals that most consumers
cognitively encode prices in ways that are meaning-
ful to them, such as “expensive” or “cheap” (Jacoby
and Olson 1977). This occurs even when they are not
familiar with the product of interest, as they instead
refer to existing classifications of similar experiences
(Monroe 1990). According to Monroe and Krishnan
(1985), such a subjective (perceived) price can be both
an indicator of the amount of sacrifice associated with
the purchase of a product and an indicator of prod-
uct quality. That is, a high perceived price leads to
high perceived quality. At the same time, it may repre-
sent a high perceived monetary sacrifice in exchange
for the good. It has been suggested that consumers
go through a mental accounting process (i.e., a cog-
nitive trade-off between perceptions of quality and
sacrifice), which results in a balanced perception of

monetary value (Dodds et al. 1991). The PMV is pos-
itive when perceptions of quality are greater than
perceptions of sacrifice (Monroe and Krishnan 1985).
PMV was found to affect consumers’ intention to
adopt a product (Cronin et al. 2000, Dodds et al. 1991,
Zeithaml 1988). In other words, the greater the PMV
a user associates with the use of the technology, the
more likely he or she will adopt it.

Hypothesis 4. PMV will have a positive influence on
adoption intention.

3.3. User Psychographics
The role of psychographics as determinants of various
behaviors is well established in information systems,
psychology, and consumer behavior research (e.g.,
Agarwal and Prasad 1998, Davis et al. 1992, Rokeach
1973, Schiffman and Kanuk 2004). While there are a
variety of personal characteristics reported in the lit-
erature, two are identified to be relevant to multi-
purpose information appliances: perceived enjoyment
(PENJ) and need for uniqueness (NU).
In consumer research, seeking pleasurable and joy-

ful experiences is recognized as a basic personal
desire (Rokeach 1973). According to Davis et al.
(1992), PENJ is defined as the extent to which the
activity of using an innovation is perceived to be
enjoyable in its own right, apart from any perfor-
mance consequences that may be anticipated. Several
studies suggest the saliency of PENJ in explaining IT
adoption (Davis et al. 1992, Van der Heijden 2004,
Venkatesh 2000). Davis et al. (1992) theorized PENJ
to be an intrinsic motivation that directly influences
intention to use PCs. Venkatesh (2000) found that
PENJ might have an indirect impact on intention
via PEU. Starbuck and Webster (1991) suggested that
PENJ contributes to extrinsic motivation (PU). In the
current research context, for example, if a user needs
to kill time while he or she waits for a train, services
such as downloadable games, horoscopes, and video
clips can be perceived as very useful, because these
services can be instrumental in providing an outlet
for passing the time. Integrating the different perspec-
tives, it is hypothesized that PENJ will exert direct
effects as well as indirect effects via PEU and PU on
adoption intention.

Hypothesis 5A. PENJ will have a positive influence
on adoption intention.
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Hypothesis 5B. PENJ will positively influence PU.

Hypothesis 5C. PENJ will positively influence PEU.

In contrast to the need to have congruent behav-
ioral norms with others (i.e., social norms), a person’s
need to feel different from others has received very
little attention in technology adoption research. How-
ever, people at times exhibit a strong need to maintain
their uniqueness (Pepinsky 1961). This need, which is
labeled uniqueness (or counterconformity) motivation
in social psychology, is based on the assumption that
although people are often influenced by the behav-
ioral norms of others, they do not necessarily value
a high degree of similarity relative to others (Snyder
and Fromkin 1977). Furthermore, people may attempt
to buoy their self-concept by engaging themselves in
self-distinguishing behaviors (Tepper et al. 2001). In
other words, one can yield to social pressure to con-
form and at the same time attempt to have one’s NU
satisfied by pursuing distinguishing behaviors.3

Because possessions are often perceived as exten-
sions of the self (Belk 1988), people may want to show
themselves to be different from others by acquiring
and using products that are recognizable symbols of
uniqueness (Tepper 1997, Lynn and Harris 1997). Sim-
ilarly, adopting new products and innovations can
also be interpreted as behavior that affirms coun-
terconformity (Tepper 1997, Thompson and Haytko
1997). Indeed, it has been reported that people seek
innovations as a means of establishing social differen-
tiation (Fisher and Price 1992). The increasingly pop-
ular mobile avatar service in countries such as South
Korea and Japan is a good case in point.

3 Cyworld of South Korea is a good example. Cyworld is one of the
most popular websites in South Korea because of its personal blog-
ging service, the “mini-home page service,” which has attracted
more than 10 million users over the last three years (The Korea
Chamber of Commerce and Industry 2005). Recent demographic
figures show that over 90% of Korean Internet users in their 20s
have subscribed to Cyworld (The Korea Times 2005), implying that
the service has become a social trend that young Korean Internet
users cannot easily refuse to join. The interesting fact is that while
many Koreans use the mini home page as a tool to communicate
with friends and create virtual bonds with other Cyworld commu-
nity members, they also spend several hours a day decorating their
home pages to present their “self-image” to others (Jung and Youn
2004).

The quest for uniqueness varies among individ-
uals and thus can be captured as a personal trait.
Identifying personal traits has been one of the pri-
mary bases for predicting human decision processes,
including consumer behavior (Engel et al. 2001, Hoyer
and MacInnis 2004, Schiffman and Kanuk 2004). In
IS research, personal traits have been identified and
shown to influence adoption and use (Agarwal and
Prasad 1998). In the current study, NU is defined as
the individual’s tendency to seek uniqueness through
the adoption and use of symbolic products or inno-
vations for the purpose of enhancing the self-concept.
Accordingly, NU is theorized to be instrumental in
enhancing both an individual’s self-concept and his
or her self-perceived social status (Tepper et al. 2001).
Following this line of reasoning, NU is hypothesized
to affect adoption intention in two ways. First, NU is
expected to influence intention directly by satisfying
personal desires. That is, when a user finds that being
highly similar to others is unpleasant, he or she will
use information appliances to lessen this threat to his
or her identity. Second, creating uniqueness via the
use of multipurpose information appliances helps to
achieve a distinct status within a social hierarchy and
thus is instrumental in achieving a valued goal. This
entails an indirect effect via PU.

Hypothesis 6A. NU will have a direct positive influ-
ence on adoption intention.

Hypothesis 6B. NU will have a direct positive influ-
ence on PU.

3.4. Social Influence
Social influence is driven by social values that define
normal behavior for the group or society to which an
individual belongs (Engel et al. 2001). In the current
study, social influence (SI) is defined as the extent to
which users believe that “important others” would
approve or disapprove of their performing a given
behavior (Ajzen 1991). The SI from peers, superiors,
and family members has been found to affect con-
sumer behavior (e.g., Childers and Rao 1992, Fisher
and Price 1992) as well as IT adoption decisions at
home (Venkatesh and Brown 2001). According to the
consumer behavior literature (Bearden and Etzel 1982,
Fisher and Price 1992), when usage of an innovation
is seen as a form of public consumption, such usage is
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significantly influenced by friends and colleagues. In
a survey of young people, Carroll et al. (2002) found
that those who do not use mobile technology (e.g.,
SMS, chatting, and e-mail) appear to struggle to main-
tain their social links. Thus, using mobile services that
are widely accepted by group members can often be
a way to maintain membership and secure support
through increased interactions within the group. In
turn, the assured membership could be instrumental
in achieving a valued outcome, such as improved sta-
tus within a social group.
The SI that leads an individual to use a technology

has been found to affect adoption intention directly
(e.g., Venkatesh and Morris 2000, Venkatesh et al.
2003b) and indirectly via PU (e.g., Venkatesh and
Davis 2000). Therefore, we hypothesize the following:

Hypothesis 7A. SI will have a direct positive influence
on adoption intention.

Hypothesis 7B. SI will have a direct positive influence
on PU.

3.5. Demographics
Studies have reported that demographic characteris-
tics play an important role in technology acceptance
(Rogers 1995, Zmud 1979). Of the many demographic
variables, the current study focuses on age and gen-
der. Gender-related differences in attitudes toward
computers have been reported by Whitley (1997) and
Venkatesh et al. (2000). Researchers have found sig-
nificant differences between men’s and women’s per-
ceptions of IT adoption and use (e.g., Gefen and
Straub 1997, Venkatesh and Morris 2000). In general,
men tend to be more aggressive and take more risks
than do women (Areni and Kiecker 1993), thus they
tend to show a greater interest in IT products such
as PCs (Mitchell and Walsh 2004). Therefore, it is
hypothesized that:

Hypothesis 8. Men are more likely than women to
adopt multipurpose information appliances.

Like gender, age has been theorized to influ-
ence people’s decision-making processes. Consumer
behavior researchers view that people of similar ages,
so-called “generations” or “age cohorts” who have
gone through similar experiences, tend to share com-
mon values and needs. Therefore, capturing the dif-
ferences in such age groups is considered important

to understanding consumers (Schiffman and Kanuk
2004). In the context of IT adoption, the effect of
age differences on a user’s perception of adoption
intention was investigated by Morris and Venkatesh
(2000). Brancheau and Wetherbe (1990) found age to
be a significant variable explaining usage behavior.
According to innovation diffusion research, young
individuals are very likely to adopt a new technology
because of their tendency to pursue innovativeness
(Rogers 1995).

Hypothesis 9. Younger persons are more likely than
older persons to adopt multipurpose information appli-
ances.

The research model is shown in Figure 1. In sum-
mary, the model attempts to integrate the influences
related to technology features and the individual’s
utilitarian, hedonic, and social needs, as well as the
causal links between them.

4. Research Methodology
4.1. Data Collection
The research model was empirically tested using data
from an online survey conducted via an e-government
portal in Hong Kong. The portal had previously been
developed to provide electronic access for Hong Kong
residents to various governmental services, includ-
ing filing tax returns and renewing drivers’ licenses.
It runs on a membership basis, and membership is
free to any permanent resident in Hong Kong. As
stated earlier, the multipurpose information appli-
ances studied here is MDS. Hong Kong is a suitable
place for MDS adoption research because the penetra-
tion of mobile phones and Internet access is among
the highest in the world (ITU 2004, 2005).4 People in
Hong Kong are well aware of MDS through either
direct/indirect usage or media exposure. We believe
findings from the current study would yield meaning-
ful insights into the adoption of multipurpose infor-
mation appliances in general and MDS in particular.

4 Hong Kong was ranked first in the 2002 International Telecommu-
nication Union (ITU) mobile/Internet index, which measures how
developed each economy is in terms of mobile/Internet infrastruc-
ture, usage, and market development, while also capturing how
well that economy might take advantage of future information and
communication technology advances.
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Figure 1 Research Model
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Notes. T (technology); PU (perceived usefulness); PEU (perceived ease of use); PSA (perceived service availability); PMV (perceived monetary value); PENJ
(perceived enjoyment); NU (need for uniqueness); SI (social influence); BI (behavioral intention).

4.2. Survey Questionnaire
MDS encompasses a wide variety of services, and dif-
ferent services may give rise to different perceptions
and have different types of appeal to users.5 This
study focuses on mobile infotainment services (i.e.,
information acquisition+ entertainment). By focusing
on a single, well-defined set of mobile services, we
are able to elicit reliable responses from the subjects.
Another motivation to focus on mobile infotainment
services is that these services have become very popu-
lar worldwide (ITU 2004). They have permeated into
the personal life and social web of many users, exert-
ing their impacts beyond organizational boundaries.

5 To address this issue, the questionnaire presented three different
categories of services: transaction services, communication services,
and infotainment services, with relevant service examples. Each
respondent was asked to choose the category that he or she would
be most interested in using. The respondent was then required to
answer questions related to the chosen category.

Examples of entertainment services include mobile
gaming, mobile video/audio services, and gambling;
examples of information services include information
content such as news headlines, sports updates, finan-
cial information, weather, traffic information, etc.
These services have been contributing to the bur-
geoning revenues of mobile operators and content
providers in recent years. The large economic stake of
mobile infotainment services provides a compelling
necessity to understand consumers’ motivations and
perceptions behind their adoption.
At the beginning of the questionnaire, respondents

were asked about their potential use of infotainment
services using a five-point scale: (1) entirely personal,
(2) mainly personal, (3) half personal and half busi-
ness, (4) mainly business, and (5) entirely business. To
further confine the degree of nonwork usage, respon-
dents were then asked who would pay for the MDS
and were presented with four possible responses:
(1) myself, (2) parents or family, (3) my employer, or
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(4) others. Only the responses from those who would
use MDS for nonwork purposes (entirely personal,
mainly personal, or at least 50% personal) and whose
bill would be paid by either themselves or their par-
ents/family were used in the analysis.

4.3. Instrument Development
The instruments used in this study were extracted
from previous studies and reworded to suit the con-
text of MDS. (See the appendix for the set of items
and constructs in the questionnaire.) The question-
naire was administered in Chinese. To obtain a good
level of translation equivalence, a back-translation
(Brislin 1980) was conducted. Two bilingual (Chinese
and English) research assistants and a professional
translator independently translated the English ques-
tions into Chinese. The three independently translated
Chinese question sets were then reviewed by a com-
mittee made up of the initial translators. The transla-
tors found no serious discrepancies between the three
sets of questions, so they were combined into a sin-
gle Chinese question set. This Chinese question set
was translated back to English by another profes-
sional independent translator. To check the transla-
tion equivalence, all four translators got together to
compare the original English questions with the back-
translated questions. Based on the discussion among
the translators, a final set of questions was produced.6

4.4. Data-Collection Procedure
An e-mail soliciting participation in the survey was
sent to members of the portal. In the e-mail, a direct
link to the electronic questionnaire was embedded.
Also, a banner advertisement for the survey leading
participants to the questionnaire was displayed on
the main page of the portal. Participation was limited
to mobile phone users among website members. To
encourage participation, the respondents were given
the chance to win mobile phones and MP3 players
through a lucky draw.
The survey lasted for three weeks. Two weeks after

it was launched, a reminder e-mail was sent to mem-
bers of the website. Of the 2,249 responses from

6 This is a combination of two translation methods suggested by
Brislin (1980): back-translation and the committee approach. In each
translation process (i.e., initial translation and back-translation), the
translators of the individual question sets participated in a discus-
sion (committee) to reach a consensus on a single question.

Table 2 Descriptive Statistics of Potential User Group (Infotainment)

Demographics Infotainment user group
(N = 808) (%)

Gender
Male 54�70
Female 45�30

Age
<20 12�00
20–29 35�64
30–39 31�68
40–49 16�96
50–59 2�97
>60 0�74

Education: Level completed
Elementary school 4�83
Middle/high school 44�93
(2 year) College 12�87
Bachelor’s degree 24�50
Master’s degree 6�19
Doctoral degree 0�12
Associate degree 4�33
Professional degree 2�23

Annual income in HKD
0∼50 K 60�02
50∼100 K 7�43
100∼150 K 8�91
150∼200 K 6�93
200∼250 K 5�20
>250 K 11�51

potential users, 1,448 valid responses were obtained.
A total of 1,328 responses met the sampling crite-
ria (i.e., usage purpose and payer). Among the valid
respondents, 808 described themselves as potential
users of infotainment services. Table 2 summarizes
the descriptive statistics of the potential users of info-
tainment services.

4.5. Instrument Validity and Reliability
Confirmatory factor analyses were performed using
LISREL 8.50 to check the validity of the measure-
ment model. The fit of the measurement model was
estimated with various indices (see Table 3). The
normalized chi-square (i.e., chi-square/d.f.) and the
observed values for the goodness-of-fit index, adjus-
ted goodness-of-fit index, normalized fit index, non-
normalized fit index, and comparative fit index were
all within the recommended levels (Chau 1997, Hair
et al. 1998), representing good model fit. The observed
values of the root mean square residual and the root
mean square error of approximation were well within
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Table 3 Fit Indices for the Measurement and Structural Models

Measurement Structural
Fit indices Thresholds model model

Chi-sq. (d.f.) — 1,027.33 (296) 1,195.16 (343)
Chi-sq./d.f. — 3.47 3.48
Goodness-of-fit index ≥0�90 0.91 0.91
Adjusted goodness-of-fit ≥0�80 0.89 0.88
index

Normalized fit index ≥0�90 0.95 0.95
Nonnormalized fit index ≥0�90 0.96 0.95
Comparative fit index ≥0�90 0.97 0.96
Root mean square residual ≤0�10 0.04 0.05
Root mean square error ≤0�08 0.06 0.06
of approximation

the recommended cutoff values of 0.10 for root mean
square residual and 0.08 for root mean square error of
approximation for goodness of fit (Hair et al. 1998).
The psychometric properties of the constructs and

items are summarized in Table 4. The composite reli-
ability estimate for each construct ranged from 0.88
to 0.96, exceeding the 0.70 acceptable threshold value
(Hair et al. 1998). The average variances extracted,
ranging from 0.71 to 0.86, were all above the recom-
mended 0.50 level (Hair et al. 1998). In other words,
more than one half of the variances observed in
the items were accounted for by their hypothesized
constructs. According to Comrey (1973), factor load-
ings in excess of 0.70 can be considered excellent
in demonstrating convergent validity. All the factor
loadings were greater than 0.70, and the cross load-
ings were less than 0.38. To examine discriminant
validity, the correlations between the constructs were
compared with the average variances extracted from
the individual constructs (Fornell and Larcker 1981).

Table 4 AVEs, Correlations, and Composite Reliabilities

PU PENJ PSA PEU SI PMV BI NU C.R.

PU 0.71 0.88
PENJ 0.44 0.81 0.94
PSA 0.29 0.41 0.79 0.92
PEU 0.20 0.29 0.53 0.84 0.95
SI 0.29 0.24 0.19 0.22 0.82 0.93
PMV 0.22 0.22 0.25 0.25 0.29 0.76 0.91
BI 0.31 0.38 0.27 0.31 0.38 0.35 0.76 0.90
NU 0.11 0.08 0.03 0.03 0.18 0.08 0.16 0.86 0.96

Notes. PU (perceived usefulness); PENJ (perceived enjoyment); PSA (perceived service availability); PEU (per-
ceived ease of use); SI (social influence); PMV (perceived monetary value); BI (behavioral intention); NU (need for
uniqueness); C.R. (composite reliability). All correlations were significant at p < 0�01.

All the correlations were lower than the average
variances extracted, indicating adequate discriminant
validity.
Finally, to check for the possibility of common

method variance, Harman’s single-factor test (Podsa-
koff et al. 2003) was conducted. The screen plot test
and eigenvalues clearly revealed the presence of six to
eight factors among the measures. In addition, no gen-
eral factor was apparent in the unrotated factor struc-
ture, suggesting that common method variance is not
likely to be of great concern in the current study.

5. Empirical Results
A structural equation analysis was performed (again
using LISREL 8.50) to test the model. The struc-
tural equation approach is especially useful for under-
standing multiple and interrelated dependence rela-
tionships simultaneously (Hair et al. 1998) and is
appropriate for testing theoretically justified mod-
els such as the one used in this study (Bentler and
Bonnett 1980). The same set of fit indices was used to
examine the fit of the structural model (see Table 3).
Again, all the indices suggested a fairly good fit.
Table 5 shows the mean and standard deviation of
each construct.

5.1. Hypotheses Testing
Table 6 shows that most of the causal relationships
in the research model were supported as hypothe-
sized. The strong effects of PENJ (Hypothesis 5A),
PMV (Hypothesis 4), and SI (Hypothesis 7A) on adop-
tion intention are noticeable. The effects of PSA on
PU (Hypothesis 3A) and on PEU (Hypothesis 3B)
were also found to be significant. The effect of age



Hong and Tam: Understanding the Adoption of Multipurpose Information Appliances
172 Information Systems Research 17(2), pp. 162–179, © 2006 INFORMS

Table 5 Statistics of Construct Items

Measurement items

Standard
Construct measurement Mean deviation

Perceived usefulness
PU1 4�27 1�23
PU2 4�48 1�25
PU3 4�27 1�23

Perceived enjoyment
PENJ1 4�82 1�27
PENJ2 4�79 1�21
PENJ3 4�99 1�24
PENJ4 5�01 1�21

Perceived service availability
PSA1 5�07 1�32
PSA2 5�01 1�27
PSA3 4�94 1�30

Perceived ease of use
PEU1 5�01 1�31
PEU2 4�96 1�31
PEU3 4�95 1�30
PEU4 4�95 1�29

Social influence
SI1 4�37 1�34
SI2 4�08 1�32
SI3 4�03 1�30

Perceived monetary value
PMV1 3�95 1�35
PMV2 4�09 1�28
PMV3 4�22 1�25

Behavioral intention
BI1 4�06 1�25
BI2 4�46 1�29
BI3 4�06 1�32

Need for uniqueness
NU1 3�47 1�52
NU2 3�51 1�55
NU3 3�48 1�54
NU4 3�55 1�56

Notes. PU (perceived usefulness); PENJ (perceived enjoyment); PSA (per-
ceived service availability); PEU (perceived ease of use); SI (social influence);
PMV (perceived monetary value); BI (behavioral intention); NU (need for
uniqueness).

on adoption intention (Hypothesis 9) and the effect
of PEU (Hypothesis 2B) and NU (Hypothesis 6B) on
PU were found to be insignificant. Also, the impact
of PU on intention (Hypothesis 1) was not as salient
as it was in prior adoption studies, where PU played
a dominant role in determining adoption intention.
All other hypothesized relationships were supported.
The research model explained 59% of the variance in
adoption intention, 54% of the variance in PU, and
56% of the variance in PEU.

5.2. Multisample Analysis Between Men and
Women

As hypothesized, the result shows that men are more
likely than women to adopt MDS. Although we did
not develop hypotheses on the effect of gender on
other constructs, to understand the gender differences
in our context, a multisample analysis was conducted
to test for differences in the strength of the path coeffi-
cients in the model between men and women. Follow-
ing the procedures outlined by Joreskog and Sorbom
(1993), one path coefficient was first constrained to
be equal across the two groups. The resulting model
fit was compared to a base model in which all paths
were freely estimated using a chi-square difference
test (Table 6). The results showed that the impact of
PU on adoption intention was different between men
and women. The effect of NU on PU (Hypothesis 6B)
was significant for men but not for women.

6. Discussion
In the current study, we investigated the adoption
of multipurpose information appliances that support
a wide range of lifestyle purposes. The information
appliance studied here was MDS. We developed and
empirically tested an adoption model that incorpo-
rated the usage context and the unique features of
MDS. Five sets of adoption drivers were proposed
and tested using data collected from an online sur-
vey. Figure 2 highlights the major statistical findings.
Theoretical and managerial implications are further
elaborated below.

6.1. Theoretical Implications
The current study suggests a number of implications
for research. First, previous adoption studies have
focused on the compliance aspect of SI on individu-
als. This is appropriate given the organizational set-
tings of previous research. As usage context expands
beyond work settings, our results indicate that both
the desire to be unique in a community and the need
to comply with a social group can exist at the same
time. Both are found to be significant in explain-
ing adoption intention. This is an intriguing finding
because it indicates that information appliances are
not only tools to achieve utilitarian goals or means
to signal social compliance; they have become per-
sonal accessories that are strongly tied to one’s indi-
vidual identity. In a way, this observation challenges
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Table 6 Summary of Results

Male Female
Variables R2 Beta Hypothesis (N = 442) (N = 366) Chi-sq. difference¶

BI 0.59 R2 = 0�60 R2 = 0�58
PU (H1) 0�09∗ Supported 0�11∗ 0�07 Different
PEU (H2A) 0�15∗∗∗ Supported 0�16∗∗∗ 0�14∗∗∗ NS
PMV (H4) 0�20∗∗∗ Supported 0�21∗∗∗ 0�18∗∗∗ NS
PENJ (H5A) 0�25∗∗∗ Supported 0�23∗∗∗ 0�25∗∗∗ NS
NU (H6A) 0�10∗∗∗ Supported 0�07∗ 0�14∗∗∗ NS
SI (H7A) 0�22∗∗∗ Supported 0�26∗∗∗ 0�19∗∗∗ NS
Gender (H8) 0�12∗ Supported
Age (H9) 0�001 Not supported

PU 0.54 R2 = 0�51 R2 = 0�59
PEU (H2B) −0�01 Not supported −0�001 −0�05 NS
PSA (H3A) 0�21∗∗∗ Supported 0�18∗ 0�22∗ NS
PENJ (H5B) 0�40∗∗∗ Supported 0�40∗∗∗ 0�43∗∗∗ NS
NU (H6B) 0�03 Not Supported 0�08∗∗ −0�03 Different
SI (H7B) 0�19∗∗∗ Supported 0�14∗∗∗ 0�25∗∗∗ NS

PEU 0.56 R2 = 0�56 R2 = 0�56
PSA (H3B) 0�75∗∗∗ Supported 0�76∗∗∗ 0�72∗∗∗ NS
PENJ (H5C) 0�13∗∗ Supported 0�10∗ 0�18∗∗ NS

Notes. BI (behavioral intention); PU (perceived usefulness); PEU (perceived ease of use); PMV (perceived monetary
value); PENJ (perceived enjoyment); NU (need for uniqueness); PSA (perceived service availability); SI (social
influence); Different (different result); NS (not significant); ∗p < 0�05; ∗∗p < 0�01; ∗∗∗p < 0�001.

¶: Significant chi-square difference of the coefficients between the male group and female group refers to a
difference in the strength of the path coefficients between the two groups.

Carr’s (2004) claim that IT services have become
commodities and are nondifferentiable from each
other. The current findings suggest a different path
of development—there is an intrinsic force from the
demand side to intensify the extent and nature of per-
sonalization of information appliances and their sup-
porting services. The result will be an ever-increasing
variety of products and services, contrary to the path
of commoditization advocated by Carr. We encourage
researchers to further investigate whether information
appliances are perceived as personal accessories. If
information appliances and their associated services
are indeed perceived and rendered as personal acces-
sories, then the traditional utilitarian view of inno-
vation adoption needs to be expanded to incorporate
psychological and consumer considerations in study-
ing adoption behavior.
Second, another intriguing finding is the rather

weak impact of PU on adoption intention. In fact, it
had no impact for female users on MDS adoption.
Also, the mediating role of PU is found to be insignif-
icant. This contrasts sharply with previous findings
based on work settings. One plausible explanation is

that information appliances have become so perva-
sive that very few people dispute their usefulness.
Furthermore, from a technical standpoint, informa-
tion appliances as an innovation are not disruptive
in nature. Their technology trajectory can be reason-
ably predicted by the public, at least in the short run,
given the immense promotion by vendors and the
availability of technology information. Many of the
advertising messages are designed to have emotional
appeal rather than to highlight the functionalities of
the innovation. These advertisements appeal to the
intrinsic social needs and personal desires of individ-
uals, which they may not consciously be aware of and
may not be able to articulate. The shift from advocat-
ing utilitarian advantages to fulfilling personal desires
in advertisement communications further dilutes the
impact of PU on adoption intention.
Compared with multipurpose information appli-

ances, innovations for organizational adoption are
assimilated in the workplace through a very different
path. Users in general are passive, and one important
objective for management is to help employees estab-
lish a favorable attitude toward the innovation. Tradi-
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Figure 2 Results
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Notes. T (technology); PU (perceived usefulness); PEU (perceived ease of use); PSA (perceived service availability); PMV (perceived monetary value); PENJ
(perceived enjoyment); NU (need for uniqueness); SI (social influence); BI (behavioral intention); ∗p < 0�05; ∗∗p < 0�01; ∗∗∗p < 0�001; ns (not significant).

tional innovation literature suggests that the focus be
on the innovation’s usefulness. In this case, employ-
ees can easily tell whether the innovation is useful
in helping them to complete their tasks, resulting
in a salient impact on adoption intention. Our find-
ings suggest that should the context of the innova-
tion extend beyond work settings, general technol-
ogy adoption models such as the Technology Accep-
tance Model (Davis 1989) may need to be refined or
expanded to capture the different usage contexts.
Third, users’ psychographics, which reflect their

intrinsic motivations, personal values, and disposi-
tions, were found to exert strong effects on adoption
intention. Noticeably, perceived enjoyment was the
strongest factor in explaining adoption intention as
well as in explaining PU (see Table 6). Similar results
have been found in a recent study of hedonic system
adoption (Van der Heijden 2004), where PENJ and
PEU were stronger determinants of intention than
was perceived usefulness. The strong role of the plea-
surable and enjoyment perceptions re-emphasizes the

need to include constructs that reflect the core prop-
erties of the IT artifact and its specific usage context
in IS research (Benbasat and Zmud 2003).
Fourth, the impact of PMV has not received much

attention in previous IS adoption research because
most prior studies focused on user behavior in orga-
nizational settings, where users did not pay for infor-
mation systems or technologies. However, our results
show that the perception of value for money is a very
important determinant of MDS adoption. This study
is one of the first attempts to include user perceptions
of value for money in IT adoption research. Further
studies on the impact of PMV will be needed in view
of the increasing number of commercially available IT
services. To this end, IS researchers should consult the
extant literature on pricing and product bundling in
marketing research to address IT adoption phenomena
beyond the workplace.
Finally, of the two demographic variables tested

in this study (age and gender), only gender had a
relatively small effect on adoption intention: Men
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are more likely than women to adopt MDS. Sub-
sequent data analysis with regard to the effect of
gender via multisample analysis (see §5.2) indi-
cated that men put more weight on factors that are
instrumental in achieving a valued goal (i.e., per-
ceived usefulness→ intention; need for uniqueness→
perceived usefulness). Our results have similarities
with earlier findings and stereotypical depictions of
gender differences, such as that men are more goal
oriented and externally motivated (Areni and Kiecker
1993), allowing them to pay more attention to instru-
mental factors like usefulness (Venkatesh and Morris
2000), and that men tend to show a greater interest
than women in novel IT products and use more of
them (e.g., Mitchell and Walsh 2004). While this study
replicates some existing patterns, researchers should
interpret the results with caution. Will such a pattern
of gender differences continue to be pervasive in dif-
ferent contexts, or will it continue in the future? As
Slyke et al. (2002) note, there is evidence that women
are rapidly catching up with men in many IT-related
activities, such as the use of e-mail and the Inter-
net. Despite calls for research on gender differences,
relatively few such studies have been conducted in
IS (Gefen and Straub 1997) or in consumer behav-
ior research (Mitchell and Walsh 2004). More research
is warranted to understand the role of gender in IT
adoption and use.

6.2. Managerial Implications
Our findings also provide implications for man-
agers involved in the development of information
appliances and their applications. First, the salient
effect of PEU on intention implies that PEU plays
a primary role in shaping users’ adoption decisions.
As Venkatesh et al. (2003a, p. 55) state, the mobile
experience is largely about “saving time, varying loca-
tion, and convenience.” Compared to conventional IT
use in work settings, where users have very limited
choices of what technology to use for a given task,
users of multipurpose information appliances have
a relatively wide range of alternatives that would
require less effort to use (e.g., newspapers and mag-
azines from kiosks, listening to a radio or Walkman).
Furthermore, given the small form factors of infor-
mation appliances (e.g., small screens and inconve-
nient keypads), ease of use should be a central issue

for users. Prior adoption literature (especially those
studies that adopted a technology acceptance model
perspective) tended to posit ease of use or usability
as secondary to usefulness. Our results suggest that,
depending on the IT innovations and their usage con-
texts, the prominence of usefulness over ease of use
may not always hold—ease of use can be more impor-
tant than usefulness in making adoption decisions.
Second, the significant impact of the NU on inten-

tion is consistent with the view in consumer behav-
ior research that the NU plays an important role in
people’s judgment and choice behavior (Simonson
and Nowlis 2000). People with a high NU tend to
consume or choose novel products (e.g., Lynn and
Harris 1997, Tepper 2001). Indeed, from unique ring
tones to attention-drawing services such as mobile
movie and digital mobile broadcasting,7 many new
mobile services that seem to help users establish their
uniqueness and gain recognition are becoming avail-
able. Some of these services have been extremely
successful.8 Such commercial success and the devel-
opment of services that enhance users’ self-concepts
provide evidence that the uniqueness motivation is
important. The implication for practitioners is clear:
Application developers, service providers, and mar-
keters can leverage this aspect of user behavior—the
desire to enhance one’s self-concept by differentiat-
ing oneself from others—to expand their user bases
and their sources of revenue. However, the life span
of unique services could be short. Once a service
becomes popular among many users, it quickly loses
its uniqueness. To maintain a high level of satisfac-
tion among customers, new services that are creative
and unique need to be introduced continually and in
a timely fashion.
Third, our results indicate a salient service avail-

ability effect on PEU. Indeed, the early stages of offer-
ing the third-generation (3G) services in a few coun-
tries, including Japan and South Korea, have shown

7 Digital mobile broadcasting service allows MDS users to watch
TV programs in real time with a mobile device such as a mobile
phone. It has been available in Japan and South Korea since 2005.
8 For example, a “ring-back tone service,” available in South Korea,
allows users to download a unique, customized tone during stand-
by (not the ring tone for arriving calls). It has had enthusiastic
responses from users. Launched in May 2002, the service attracted
more than 3 million users during the first three months (Ha 2002).
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that a limited geographical service area can slow its
adoption. This result is consistent with previous argu-
ments (Venkatesh 2000, Venkatesh et al. 2003b) sug-
gesting that the effect of facilitating conditions (i.e.,
perceived service availability in this case) is salient in
explaining PEU. The more users perceive that mul-
tipurpose information appliances provide pervasive
and instant connectivity, the more they find them to
be useful. For service providers, the implication is
straightforward—their networks need to be univer-
sally available and reliable to attract users. Also, net-
work interconnectivity is a key determinant of ser-
vice availability. Unlike geographic coverage, network
interconnectivity deals with the ability of one service
provider to route traffic to other providers, includ-
ing its competitors. While basic services such as voice
or short message services (SMS) communications are
interconnected among providers, novel services such
as location-based services and real-time video confer-
encing are yet to be fully connected. Part of the rea-
son is the resistance by incumbent providers to open
their networks to new entrants to the market. In the
absence of network interconnectivity, the incumbent
will benefit from its captured market share and pre-
vent others from taking advantage of its positive net-
work externality effect.
Fourth, the strong direct/indirect impact of SI

on intention indicates that multipurpose information
appliances provides users with a means to reinforce
their social links and their feelings of group affiliation.
Our findings suggest that it is possible to take advan-
tage of the many different social groups in society
through fine market segmentation. Recent attempts
by some mobile service providers to promote services
to small, highly targeted consumer groups seem to be
moving in this direction. For example, KTF, a service
provider in South Korea, has launched several service
brands targeted at specific consumer groups, such as
college students (the brand name “Na”); teenagers
age 13 to 18 (“Bigi”); or young, high-income career
women (“Drama”).

7. Limitations and Future Research
There are limitations to this study that should be
taken into account when interpreting the findings.
One limitation originates from the biases inherent in
most online survey-based research. The study did

not include users who do not use e-mail and thus
excluded the elderly and the noncomputer-literate
segments of the population. While this limitation is
noted, it should not undermine our results because,
according to Rogers (1995), early adopters tend to be
young and educated. The profile of our subjects falls
into this category. Another potential limitation is that
the current study focused on potential users’ intention
rather than current users’ actual behavior. However,
our focus on potential users is thought to be appropri-
ate, given that the development of MDS is still in its
infancy,9 where MDS operators have a keen interest
in increasing the subscriber base.
There are interesting issues for future research in

addition to those suggested earlier. While this study
focuses on infotainment mobile services, many differ-
ent types of IT innovations (products and services) are
currently available to individual IT users in the mar-
ket, and many more will be available in the future.
Because different innovations are designed to interact
with users in different contexts, factors influencing the
adoption decisions in regard to such different innova-
tions are expected to vary across users. To add rich-
ness and depth to the understanding of multipurpose
information appliance adoption in different social set-
tings, more empirical research on the adoption pro-
cesses of different types of innovations in various
contexts should be conducted. For example, it would
be interesting to see how users’ adoption processes
vary between different mobile data services, such
as wireless communications services (short-messaging
services and multimedia message services) and info-
tainment services. It has been argued that people’s
preferences for infotainment and interpersonal com-
munication are sufficiently independent of each other
(Kraut et al. 1999).
Compared to the effect of the functional usefulness

of a system, that of ease of use has been underes-
timated by IT adoption researchers. Market surveys
of mobile users indicate that users’ biggest frustra-
tion comes from usability (Forrester Research 2002,

9 The platform technologies suitable for various data services, such
as 2.5G GPRS (General Radio Packet Services) and 3G standards,
became available only recently. For example, GPRS services were
deployed in Europe in 2001, and 3G services were commercialized
in Japan and South Korea in 2002 and in Hong Kong in 2004.
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Yankee Group Research 2002). The effect of ease of
use on users’ acceptance of a system has been empha-
sized in human computer interaction for a long time.
The rationale behind the importance of ease of use
is rather simple: If users do not understand how
to interact with a system, they cannot move even
one step with it, no matter how useful it is. PEU is
closely related to usability design in that both are con-
cerned with enhancing the way people interact with
a system (Nielsen 1993). Researchers in the usabil-
ity design research community recognize that well-
designed IT products can support people in their
everyday life, because IT is no longer just for work
(Preece et al. 2002). Usability design deals with how
non IT-specialists view IT and what they feel about
new innovations and their impact on their lives, so
good usability design can increase the value of IT
products in the market (Carroll 1997). Studying how
these design characteristics influence users’ adoption
and usage behavior in different settings will be of
great interest to both academics and practitioners.

8. Conclusion
The current study attempts to understand individual
adoption of IT innovations that are used beyond
conventional work settings. We define a new class

Appendix. List of Model Constructs and Items

Constructs Item no. Question items Source

Perceived usefulness PU 1 Using MDS would increase my chances of achieving things that are Davis (1989)
important to me.

PU 2 I would find MDS to be useful in my daily life.
PU 3 Using MDS would help me accomplish things more quickly.

Perceived ease of use PEU 1 I expect that learning how to use MDS would be easy for me. Davis (1989)
PEU 2 I expect that my interaction with MDS would be clear and

understandable.
PEU 3 I would find MDS to be easy to use.
PEU 4 I expect that it would be easy for me to become skillful at using MDS.

Perceived enjoyment PENJ 1 I expect that using MDS would be enjoyable. Davis et al. (1992)
PENJ 2 I expect that using MDS would be pleasurable.
PENJ 3 I expect to have fun using MDS.
PENJ 4 I expect that using MDS would be interesting.

Need for uniqueness NU 1 I often think of the things I buy and do in terms of how I can use Tepper et al. (2001)
them to shape a more unusual personal image.

NU 2 I am often on the lookout for new products or brands that will add to
my personal uniqueness.

NU 3 I actively seek to develop my personal uniqueness by buying
special products or brands.

of IT innovations called multipurpose information
appliances, which are personal, universal accessible,
and multipurpose. The ubiquitous nature of these
appliances has led to a constant permeability between
the separate contexts of social life. A research model
that reflects the unique characteristics and usage con-
texts of multipurpose information appliances was
developed and empirically tested based on an online
survey designed for potential users of MDS. Our
findings show that the determinants of multipurpose
information appliance adoption decisions are not only
different from those in the work place, but are also
dependent on the nature of the target technology
and its usage context. As IT becomes ubiquitous and
omnipresent, we believe the IS research community
should expand its research focus to phenomena out-
side of the workplace to keep in pace with the devel-
opment of the society at large.
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Appendix (cont’d.)

Constructs Item no. Question items Source

Need for uniqueness NU 4 Buying and using products that are interesting and unusual assists
me in establishing a distinctive image.

Social influence SI 1 People who are important to me would want me to use MDS. Mathieson (1991)
SI 2 People who influence my behavior would think I should use MDS.
SI 3 People whose opinions I value would prefer me to use MDS.

Perceived monetary value PMV 1 I expect that MDS would be reasonably priced. Dodds et al. (1991)
PMV 2 MDS would offer a good value for the money.
PMV 3 I believe that at the current price, MDS would provide a good value.

Perceived service availability PSA 1 I expect that I would be able to use MDS at anytime, anywhere. Venkatesh (2000)
PSA 2 I would find MDS to be easily accessible and portable.
PSA 3 I expect that MDS would be available to use whenever I need it.

Behavioral intention BI 1 I intend to use MDS in the future. Davis (1989)
BI 2 I expect that I would use MDS in the future.
BI 3 I expect to use MDS frequently in the future.

References
Agarwal, R., H. Lucas. 2005. The information systems identity cri-

sis: Focusing on high-visibility and high-impact research. MIS
Quart. 29(3) 381–398.

Agarwal, R., J. Prasad. 1998. A conceptual and operational defini-
tion of personal innovativeness in the domain of information
technology. Inform. Systems Res. 9(2) 204–215.

Ajzen, I. 1991. The theory of planned behavior. Organ. Behavior
Human Decision Processes 50 179–211.

Areni, C. S., P. Kiecker. 1993. Gender differences in motivation.
J. A. Costa, ed. Gender and Consumer Behavior. University of
Utah Printing Service, Salt Lake City, UT, 30–43.

Bearden, W. O., M. Etzel. 1982. Reference group influence on
product and brand purchase decisions. J. Consumer Res. 9(2)
183–194.

Belk, R. 1988. Possessions and the extended self. J. Consumer Res.
15 139–168.

Benbasat, I., R. Zmud. 2003. The identity crisis within the IS disci-
pline: Defining and communicating the discipline’s core prop-
erties. MIS Quart. 27(2) 183–194.

Bentler, P., D. Bonnett. 1980. Significance tests and goodness of fit in
the analysis of covariance structures. Psych. Bull. 88(3) 588–606.

Bergman, E. 2000. Information Appliances and Beyond. Morgan
Kauffman, San Francisco, CA.

Brancheau, J., J. Wetherbe. 1990. The adoption of spreadsheet soft-
ware: Testing innovation diffusion theory in the context of end-
user computing. Inform. Systems Res. 1 115–143.

Brislin, R. 1980. Translation and content analysis of oral and written
material. H. Triandis, J. Berry, eds. Handbook of Cross-Cultural
Psychology: Methodology, Vol. 2. Allyn and Bacon, Boston, MA.

Carr, N. 2004. Does IT Matter? Harvard Business School Press,
Boston, MA.

Carroll, J. M. 1997. Human-computer interaction: Psychology as a
science of design. Annual Rev. Psych. 48 61–83.

Carroll, J., S. Howard, F. Vetere, J. Peck, J. Murphy. 2002. Just what
do the youth of today want? Technology appropriation by
young people. Proc. 35th Hawaii Internat. Conf. System Sci., Big
Island, HI. IEEE Computer Society Press.

Chau, P. Y. K. 1997. Reexamining a model for evaluating infor-
mation center success using a structural equation modeling
approach. Decision Sci. 28(2) 309–334.

Childers, T. L., A. Rao. 1992. The influence of familial and peer-
based reference groups on consumer decisions. J. Consumer Res.
19(2) 198–211.

Comrey, A. L. 1973. A First Course in Factor Analysis. Academic
Press, New York.

Cronin, J. J., M. Brady, T. Hult. 2000. Assessing the effects of qual-
ity, value, and customer satisfaction on consumer behavioral
intention in service environments. J. Retailing 76(2) 193–218.

Davis, F. D. 1989. Perceived usefulness, perceived ease of use,
and user acceptance of information technology. MIS Quart. 13
319–340.

Davis, F. D., R. P. Bagozzi, P. R. Warshaw. 1989. User acceptance of
computer technology: A comparison of two theoretical models.
Management Sci. 35 982–1003.

Davis, F. D., R. P. Bagozzi, P. R. Warshaw. 1992. Extrinsic and intrin-
sic motivation to use computers in the workplace. J. Appl. Soc.
Psych. 22(14) 1111–1132.

Dodds, W. B., K. Monroe, D. Grewal. 1991. Effects of price, brand,
and store information on buyers’ product evaluation. J. Mar-
keting Res. 28 307–319.

Engel, J., R. Blackwell, P. Miniard. 2001. Consumer Behavior, 9th ed.
Dryden Press, Orlando, FL.

Fisher, R. J., L. Price. 1992. An investigation into the social context
of early adoption behavior. J. Consumer Res. 19 477–486.

Fornell, C., D. F. Larcker. 1981. Evaluating structural equation mod-
els with unobservable variables and measurement error. J. Mar-
keting Res. 18(1) 39–50.

Forrester Research. 2002. Segmenting Europe’s Mobile Consumers.
Gefen, D., D. Straub. 1997. Gender differences in the perception and

use of e-mail. MIS Quart. 21(4) 389–400.
Ha, J. 2002. Popular ring-back tone service. Joongang Daily

(August 22).
Hair, J., Jr., R. Anderson, R. Tatham, W. Black. 1998. Multivariate

Data Analysis. Prentice Hall, Upper Saddle River, NJ.
Hoyer, W., D. MacInnis. 2004. Consumer Behavior, 3rd ed. Houghton

Mifflin, Boston, MA.



Hong and Tam: Understanding the Adoption of Multipurpose Information Appliances
Information Systems Research 17(2), pp. 162–179, © 2006 INFORMS 179

Islam, N., M. Fayad. 2003. Toward ubiquitous acceptance of ubiq-
uitous computing. Comm. ACM 46(2) 89–92.

ITU. 2004. The portable Internet, International Telecommunication
Union. ITU Internet reports.

ITU. 2005. The Internet of things, International Telecommunication
Union. ITU Internet reports.

Jacoby, J. R., J. Olson. 1977. Consumer response to price:
An attitudinal, information processing perspective. T. Wind,
P. Greenberg, eds. Moving Ahead with Attitude Research.
American Marketing Association, Chicago, IL, 73–86.

Joreskog, K. G., D. Sorbom. 1993. LISREL 8: Structural equation
modeling with the SIMPLIS command language. Scientific
Software, Chicago, IL.

Jung, T., H. Youn. 2004. Individual motivations and self-presenta-
tion strategies on hosting weblog format homepage. Proc. 5th
Annual Conf. Association Internet Researchers �AOIR�, University
of Sussex, England.

Kim, N., J. Han, R. Srivastava. 2002. A dynamic IT adoption model
for the SOHO market: PC generational decisions with techno-
logical expectations. Management Sci. 48(2) 222–240.

Korea Chamber of Comerce. 2005. Expected buzz words in domes-
tic consumption market in 2005. http://www.english.korcham.
net/bbsllist.asp?code=reports.

Korea Times, The. 2005. Cyworld storm heads for Asian countries.
(Feb. 23).

Kraut, R. E., T. Mukhopadhyay, J. Szczypula, S. Kiesler, W. Scherlis.
1999. Information and communication: Alternative uses of the
Internet in households. Inform. Systems Res. 10(4) 287–303.

Lee, A. 1999. Inaugural editor’s comments. MIS Quart. 23(1) v–xi.
Lee, J. 2003. An end-user perspective on file-sharing systems.

Comm. ACM 46(2) 49–53.
Lynn, H., J. Harris. 1997. The desire for unique consumer prod-

ucts: A new individual differences scale. Psych. Marketing 14
601–616.

Lyytinen, K., Y. Yoo. 2002. The next wave of nomadic computing.
Inform. Systems Res. 13(4) 377–388.

Mathieson, K. 1991. Predicting user intention: Competing the tech-
nology acceptance model with the theory of planned behavior.
Inform. Systems Res. 2(3) 173–191.

Mitchell, V., G. Walsh. 2004. Gender differences in German con-
sumer decision-making styles. J. Consumer Behaviour 3(4)
331–346.

Monroe, K. B. 1990. Pricing: Making Profitable Decisions, 2nd ed.
McGraw-Hill, New York.

Monroe, K. B., R. Krishnan. 1985. The effect of price on subjective
product evaluations. J. Jacoby, J. Olson, eds. Perceived Quality.
Lexington Books, Lexington, MA, 209–232.

Morris, M., V. Venkatesh. 2000. Age differences in technology adop-
tion decisions: Implications for a changing work force. Person-
nel Psych. 53 375–403.

Nielsen, J. 1993. Usability Engineering. Academic Press, New York.
Pepinsky, P. 1961. Social exceptions that prove the rule. I. Berg,

B. Bass, eds. Conformity and Deviation. Harper, New York.
Podsakoff, P., S. Mackenzie, N. Podsakoff. 2003. Common method

biases in behavioral research: A critical review of the literature
and recommended remedies. J. Appl. Psych. 88(5) 879–903.

Preece, J., Y. Rogers, H. Sharp. 2002. Interaction Design. John Wiley
& Sons, New York.

Rogers, E. 1995.Diffusion of Innovations, 4th ed. Free Press, NewYork.

Rokeach, M. 1973. The Nature of Human Values. Free Press, New York.
Schiffman, L., L. Kanuk. 2004. Consumer Behavior, 8th ed. Pearson

Education, Upper Saddle River, NJ.
Sheppard, B. H., J. Hartwick, P. R. Warshaw. 1988. The theory of

reasoned action: A meta-analysis of past research with recom-
mendations for modifications and future research. J. Consumer
Res. 15(3) 325–343.

Simonson, I., S. Nowlis. 2000. The role of explanations and need
for uniqueness in consumer decision making: Unconventional
choices based on reasons. J. Consumer Res. 27 49–68.

Slyke, C., C. Comunale, F. Belanger. 2002. Gender differences in
perceptions of web-based shopping. Comm. ACM 45(7) 82–86.

Snyder, C., H. Fromkin. 1977. Abnormality as a positive charac-
teristic: The development and validation of a scale measuring
need for uniqueness. J. Abnormal Psych. 86 518–527.

Starbuck, W., J. Webster. 1991. When is play productive? Accounting,
Management Inform. Tech. 1(1) 71–90.

Tepper, K. 1997. Categories, contexts, and conflicts of consumers’
nonconformity experiences. R. Belk, ed. Research in Consumer
Behavior. JAI, Greenwich, CT, 209–245.

Tepper, K., W. Bearden, G. Hunter. 2001. Consumers’ need for
uniqueness: Scale development and validation. J. Consumer Res.
28 50–66.

Thompson, C., D. Haytko. 1997. Speaking of fashion: Consumers’
uses of fashion discourses and the appropriation of counter-
vailing cultural meanings. J. Consumer Res. 24 15–42.

Van der Heijden, H. 2004. User acceptance of hedonic information
systems. MIS Quart. 28(4) 695–704.

Venkatesh, V. 2000. Determinants of perceived ease of use: Integrat-
ing control, intrinsic motivation, and emotion into the technol-
ogy acceptance model. Inform. Systems Res. 11(4) 342–365.

Venkatesh, V., S. Brown. 2001. A longitudinal investigation of per-
sonal computers in homes: Adoption determinants and emerg-
ing challenges. MIS Quart. 25(1) 71–102.

Venkatesh, V., F. Davis. 2000. A theoretical extension of the technol-
ogy acceptance model: Four longitudinal field studies.Manage-
ment Sci. 46(2) 186–204.

Venkatesh, V., M. Morris. 2000. Why don’t men ever stop to ask for
directions? Gender, social influence, and their role in technol-
ogy acceptance and user behavior. MIS Quart. 24 115–139.

Venkatesh, V., N. Vitalari. 1992. An emerging distributed work
arrangement: An investigation of computer-based supplemen-
tal work at home. Management Sci. 38(12) 1687–1706.

Venkatesh, V., M. Morris, P. Ackerman. 2000. A longitudinal field
investigation of gender differences in individual technology
adoption decision making processes. Organ. Behav. Human
Decision Processes 83(1) 33–60.

Venkatesh, V., V. Ramesh, A. Massey. 2003a. Understanding usabil-
ity in mobile commerce. Comm. ACM 46(12) 53–56.

Venkatesh, V., M. Morris, G. Davis, F. Davis. 2003b. User acceptance
of information technology: Toward a unified view. MIS Quart.
27(3) 425–478.

Whitley, B. 1997. Gender differences in computer related attitudes
and behaviour: A meta-analysis. Comput. Human Behav. 13(1)
1–22.

Yankee Group Research. 2002. Mobile user survey results Part 1:
Will next generation data services close the value gap?

Zeithaml, V. 1988. Consumer perceptions of price, quality, and
value: A means-end model and synthesis of evidence. J. Mar-
keting 52 2–22.

Zmud, R. 1979. Individual differences and MIS success.Management
Sci. 25(10) 966–979.


