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Abstract
We identified seven theoretical models that have been used to explain technology

adoption and use. We then examined the boundary conditions of these models of
technology adoption when applied to the household context using longitudinal empirical
data from households regarding their purchase and use decisions related to household
technologies. We conducted two studies and collected 1,247 responses from U.S.
households for the first study and 2,064 responses from U.S. households for the second
study. Those households that had adopted household technologies were surveyed
regarding their use behavior. Potential adopters, i.e., those who had currently not adopted,
were surveyed regarding their purchase intentions. This allowed us to identify the most
influential factors affecting a household’s decision to adopt and use technologies. The
results show that the model of adoption of technology in the household (MATH)
provided the richest explanation and explained best why households purchase and use

technologies.
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Introduction
More and more technologies are developed specifically with the household in

mind including televisions, multi-media entertainment centers, game consoles, and
personal computers. Although these technologies were less widespread 10 to 15 years
ago, households increasingly purchase and use these technologies today (Gartner Group,
2012; Heng, 2009). Game consoles represent an interesting household technology and
they have become widely used by households. Due to the interest in game consoles,
vendors have begun to specifically tailor products for households (Sherr & Wingfield,
2011). For example, many games developed for Nintendo’s Wii are made for families,
rather than individual gamers. Wii controllers allow gamers to interact with the console
via movement, which provides an entirely new gaming experience that has become
widely used by gamers of all ages. Sony has also changed its console strategy and started
to sell controllers that sense motion and position in front of the television, enabling users
of all ages to interact with the consoles (Sony, 2011). Since 2010, Sony has sold more
than 50 million PlayStation move motion controllers (Sony, 2011). Likewise, Microsoft
introduced Kinect devices that can be attached to Xbox gaming consoles. Kinect devices
allow users to control the game via movements where gamers can play using body
gestures. One month after Microsoft rolled out Kinect devices, the company sold more
than 2.5 million units (Albanesius, 2011).

The console gaming industry is only one example of the trends taking place in the
household appliance, audio-visual, and computer industries (Forrester Research, 2012;
Gartner Group, 2012; Sherr & Wingfield, 2011). Another example is the television
industry where manufacturers have recognized that it is attractive to design more

interactive models (e.g., by integrating Internet-based applications, such as Skype and



Facebook, into current television models) (Heng, 2009). Advances in consumer
technologies have resulted in many of them being commonly used and shared by several
household members, which has implications for use and purchase decision-making
(Ngobo, 2011). If purchasing technologies used exclusively by individuals, the purchase
decision is a cognitive process that can be made solely by individuals without consulting
others. Purchasing technology in a household context is significantly different from
individual-level adoption and the complex interactions and negotiations among
household members, such as the decision maker's spouse or children, are expected to add
significantly to the purchase decision complexity and can be influential for the decision
outcome (Brenner & Bilgin, 2011; Dholakia, 2006; Kurt, Inman, & Argo, 2011; Ngobo,
2011; Salovaara, Helfenstein, & Oulasvirta, 2011; Van Rijnsoever & Donders, 2009;
Wilcox, Block, & Eisenstein, 2011).

The volume of household technology adoption, combined with the wide variety of
uses for household technology, provides opportunities for research. For example,
Deutsche Bank reports that the computer gaming industry generates a global turnover of
more than 40 billion US dollars (Heng, 2009). Similarly, Gartner reports that, in 2010,
more than 100 million personal computers were sold to households in developed
countries (Gartner Group, 2010). Forrester Research (2012) found that more than 2.5
billion households across the world use personal computers on a regular basis to access
the Internet. It is estimated that approximately 1 billion additional households around the
world will purchase personal computers and access the Internet by 2015 (Forrester

Research, 2012).



Technology adoption and use is one of the richest streams of research in IS
literature (Benbasat & Barki, 2007; Chau & Hu, 2001; Hsieh, Rai, & Keil, 2008; Kim
2010; Rai & Bajwa, 1997; Rai & Patnayakuni, 1996; Ye, Seo, Desouza, Sangareddy, &
Jha, 2008). In this stream, there are several model comparison papers (see, for example,
Hong et al., 2006; Taylor & Todd, 1995; Thompson, Compeau, & Higgins, 2006;
Venkatesh, Morris, Davis, & Davis, 2003). About a decade ago, Venkatesh et al. (2003)
provided a summary of several technology adoption models that had been studied in the
literature. They then synthesized these models into a more concise unified theory of
acceptance and use of technology (UTAUT) for the context of employee adoption and
use of technology. Our goal is to follow in this tradition and test various technology
adoption and use models that can be meaningfully applied to the context of household
adoption and use of technology. We identified seven models appropriate for such a
comparison, namely (1) theory of reasoned action (TRA), (2) technology acceptance
model (TAM), (3) theory of planned behavior (TPB), (4) decomposed theory of planned
behavior (DTPB), (5) model of adoption of technology in households (MATH), (6)
motivational model (MM), and (7) innovation diffusion theory (IDT).

Apart from MATH, all models were developed for contexts other than household
technology adoption. Comparing such a contextually specific model with more general
models is an important empirical question that has a bearing on the broader issue of the
usefulness of a general theory vs. a contextual theory, especially for the particular
phenomenon being investigated (Johns, 2006; Lee & Baskerville, 2003). On one hand, if
a general model does fairly well and is comparable to a contextually specific model in

terms of predicting the outcomes of interest, this would suggest that the context, although



important, may not necessarily be as unique or possess specific attributes that would
cause the general theory to break down. On the other hand, if a general model is
predictive, but the contextually specific model has much greater explanatory power, it
would underscore the unique aspects of the particular context.

Ultimately, the balance between general vs. context-specific theory is an
important one. Whereas general theory provides explanations that typically make it easy
to understand new phenomena and establish the scientific validity and generalizability of
an existing theory, context-specific theories provide much more actionable guidance to
practitioners. Therefore, knowing how well existing general and context-specific theories
explain a particular phenomenon holds significant scientific and practical interest. Thus,
the current work seeks to accomplish two major objectives:

Model comparison and boundary conditions: We compare the models in the
context of household technology adoption as a way of examining the generalizability of
these models (Hong, Thong, & Tam, 2006; Johns, 2006; Lee & Baskerville, 2003). This
is important for three reasons. First, although MATH was developed for the household
context, it has not been compared to other models of technology adoption, raising
questions regarding its predictive superiority. Second, such a comprehensive comparison
has not been conducted to date for the household context. Third, such a comparison will
provide important information to researchers and practitioners about the model that is
best suited to explain and predict technology adoption and use in the context of
households.

Purchase decision vs. use decision: The study of individual technology adoption

in the workplace has tended not to focus on purchase decisions because employees



typically are not concerned with the cost or purchase processes (Holton & Fuller, 2008;
Hu, Chau, Sheng, & Tam, 1999; Hu, Clark, & Ma, 2003; Kim, Ferrin, & Rao, 2008; Kim
& Gupta, 2009; Van der Heijden, 2006; Van Rijnsoever & Castaldi, 2009; Zhang & Li,
2006). Similarly, studies researching technology adoption at the individual level have
traditionally focused on the use or continued use of technology (Bhattacherjee, 2001a;
Burton-Jones & Straub, 2006; Chakraborty, Hu, & Cui, 2008; Hong et al., 2006; Hsieh,
Rai, & Xu, 2011; Sun, 2012; Thong, Hong, & Tam, 2006; Williams, Dwivedi, Lal, &
Schwarz, 2009). Most of these studies included individuals who already owned the
technology or had access to it (e.g., in corporate environments) at the time of the study.
However, consumer psychology has found that purchase decisions and consumption
decisions are systematically different because critical factors, such as cost considerations,
may apply to purchase decisions but might be unrelated to use behavior (e.g., when
employees use technology as part of their job) (Brenner & Bilgin, 2011; Chau & Hu,
2001; Joshi & Rai, 2000; Ngobo, 2011; Wilcox et al., 2011). Therefore, we investigate
both purchase and use decisions as a way of examining the generalizability of the models

to more complex decision-making situations than previously investigated.

Technology Adoption and Use
Models of adoption appropriate for the context of this study

Individual adoption and use of a variety of technologies, ranging from PCs in
general to specific software packages, have been studied extensively in prior research
(e.g., Cenfetelli & Schwarz, 2011; Djamasbi, Strong, & Dishaw, 2010; Hong et al., 2006;

Hwang & Kim, 2007; Thompson et al., 2006). As noted earlier, several theoretical



perspectives from psychology, MIS, marketing, and sociology have been used in prior
research.

In general, theories from psychology are aimed at understanding and predicting
human behavior in a variety of domains related to everyday life, ranging from brushing
teeth to choice of partners. These theories include TRA (Fishbein & Ajzen, 1975), TPB
(Ajzen, 1991), and MM (Davis, Bagozzi, & Warshaw, 1992). Prior research has drawn
from this theory base and developed models tailored specifically to study individual
adoption and use of technologies. TAM was developed by adapting TRA to the context
of individual technology adoption and use (Davis, 1989; Davis, Bagozzi, & Warshaw,
1989). Similarly, TPB has been tailored to the technology adoption context by combining
it with some TAM constructs in the DTPB (Taylor & Todd, 1995). In the case of TRA
and TPB, the belief structure needs to be generated from each context of study; in the
case of TAM and DTPB, the belief structure suited to individual technology adoption and
use was developed via a careful theoretical synthesis of prior research, and is thus
purported to hold across different contexts. Finally, MM has been adopted and applied to
study technology acceptance in the workplace (Venkatesh & Speier, 1999).

Another model, this one with a basis in sociology, that has featured prominently
in explaining individual adoption and use decisions is IDT (Rogers, 1995). IDT was
developed in the 1960’s to study innovations in a broad sense and has been employed to
study the adoption and diffusion of a wide range of technological innovations over the
years (Rogers, 1995). Moore and Benbasat (1991) identified the core set of characteristics

relevant to technology adoption and subsequently there have been applications of IDT to



study individual adoption and use decisions (e.g., Agarwal & Prasad, 1998a; Agarwal &
Prasad, 1998b; Karahanna, Straub, & Chervany, 1999; Rai & Patnayakuni, 1996).

The last model of interest is one of the few models that specifically focused on
household adoption, i.e., MATH (Brown & Venkatesh, 2005; Venkatesh & Brown,
2001). MATH was derived by integrating the TPB and IDT. To develop MATH,
Venkatesh and Brown (2001) surveyed households regarding their PC adoption and use
behavior. Specifically, open-ended responses were coded based on constructs from TPB
and IDT, with additional constructs emerging from the data. The resulting model was
similar in spirit to the DTPB (Taylor & Todd, 1995). In keeping with the general
conceptual underpinnings of previous technology adoption research, MATH developed
the underlying attitudinal, normative, and control beliefs that predict household adoption
and use. It is in explaining the underlying belief structure where MATH departs from
previous research because MATH provides a belief structure that is tailored to the context
of technology adoption in the household (Brown & Venkatesh, 2005). Figure 1 shows the
theoretical models studied in this research.

“Insert Figure 1 here”

Although the models drew from diverse perspectives, there is some level of
overlap across them. For example, TRA is a subset of TPB because the latter model
extended TRA by including the concept of behavioral control. TAM and IDT have
overlap, for example in relative advantage and perceived usefulness (Davis, 1989; Moore
& Benbasat, 1991). Moore and Benbasat (1991) used the perceived usefulness scales
originally developed by Davis (1989) to measure the relative advantage construct. MM
and TAM have conceptual and empirical similarities—i.e., extrinsic motivation can be

measured using items for perceived usefulness in the original TAM paper (Davis, 1989;



Davis et al., 1992). Finally, MATH builds on TPB and IDT (see Brown & Venkatesh,
2005). The model was developed based on the underlying attitudinal, normative, and
control beliefs that were proposed by TPB. Table 1 shows the core constructs
contributing to each model and the areas of overlap across the models.

“Insert Table 1 here”

The overlap indicates a possible triangulation of results from diverse theoretical
perspectives. Further, although there are some shared constructs, the different
perspectives are distinct in that they also propose unique constructs. Appendix 1 provides
a more detailed view of the contributing theories and constructs.

Model comparison and boundary conditions

There is an established tradition in MIS research in general and the technology
adoption stream in particular of comparing research models that have been developed and
tested in prior work (Cao, Ewing, & Thompson, 2012; Chau & Hu, 2001; Hong et al.,
2006; Luo, Chea, & Chen, 2011; Mathieson, 1991; Taylor & Todd, 1995; Thompson et
al., 2006; Venkatesh et al., 2003). Mathieson (1991) compared TAM and TPB. Later,
Taylor and Todd (1995) studied TAM and two versions of TPB. More recently, as
mentioned earlier, one of the more comprehensive reviews in technology acceptance
research, Venkatesh et al. (2003) benchmarked eight competing models of technology
adoption that were appropriate for testing technology adoption in the workplace. The
results showed that UTAUT outperformed the models tested and explained more than 70
percent of the variance in intention to use technology. Similarly, Hong et al. (2006)
contrasted three models of continued IT use behavior including the IS continuance (ISC)
model (Bhattacherjee, 2001a), TAM (Davis et al., 1989) and a newly developed extended

expectation-confirmation model. Out of the three models, the extended expectation-



confirmation model explained the most variance in the continued intention to use
construct (67%) although TAM fitted the data best (Hong et al., 2006).

We conduct a comparison of models that can be meaningfully applied to
technology adoption in the household context. Some models, although useful for
understanding technology adoption, are not easily applied to the household context. For
example, UTAUT suggests that age, gender, and experience with technology moderate
key causal relationships in the research model. These moderators are challenging to test
in a household context because they vary across household members. Thus, UTAUT
seemed inappropriate for the household context. Similarly, the ISC model (Bhattacherjee,
2001a; Bhattacherjee, 2001b; Lin & Bhattacherjee, 2010) was designed to explain
continued IT use. A key focus of our study is the initial technology adoption and
purchase decision. Thus, the ISC model was not considered for our study. Based on our
assessment, the models shown in Figure 1 were most appropriate for the purpose of this
study. Benchmarking the listed models is an important contribution to research as it
examines the generalizability (external validity) of the existing models to a new context
(Johns, 2006; Lee & Baskerville, 2003). Models that generalize better to new settings and
contexts are generally considered more scientifically robust. However, lack of support or
weaknesses in models will help us understand the boundary conditions of the model(s)
that can then serve as important information for scientists to modify and extend the
models to the household technology adoption context (Johns, 2006; Lee & Baskerville,
2003).

Purchase vs. Use



In choosing a dependent variable for the current research, we examined
technology adoption research and also research in the reference disciplines, particularly
psychology. The predominant dependent variables in prior research are intention and use.
In the current research, we have two major categories of households to be studied: those
that currently have not adopted household technologies (i.e., potential adopters) and those
that currently own household technologies (i.e., adopters). For the adopters, the behavior
of interest is actually their use of household technologies. Because the household
technology adoption decision has already been made in these households, asking adopters
about the factors that influenced their original purchase decision would likely result in
significant retrospective biases including the inability to report accurately. Thus, we
considered intention to purchase as an inappropriate dependent variable for households
that already owned household technologies. Although some technology acceptance
research has employed intention as a dependent variable even in cases where the behavior
is well-rehearsed (Bhattacherjee, 2001a; Djamasbi et al., 2010; Lee, 2009; Luo et al.,
2011; Pavlou & Fygenson, 2006; Thompson, Higgins, & Howell, 1991), much research
in psychology (Aarts & Dijksterhuis, 2000; Gollwitzer & Sheeran, 2006; Ouellette &
Wood, 1998; Sheeran, 2002) and technology acceptance (Ortiz de Guinea & Markus,
2009; Palvia, Pinjani, & Cannoy, 2011) has demonstrated that intentions are typically
important only in the context of new behaviors and are not predictive for well-rehearsed,
routinized behaviors. Therefore, we employ use behavior as the dependent variable for
those that have already adopted a particular household technology.

For those that have not yet adopted household technologies, psychology theories

typically suggest that intention is the appropriate dependent variable to use (Ajzen, 1991;



Fishbein & Ajzen, 1975; Sheppard, Hartwick, & Warshaw, 1988). Because potential
adopters have not yet acquired a given household technology, understanding the factors
that influence their intention to adopt is more appropriate. We note that intention to
purchase fundamentally differs from use in that intention involves monetary commitment

from the household to purchase the technology.

Research Method
Study Context

Despite being originally designed as workstations (e.g., for running office
applications), personal computers (PCs) are used by households for a variety of tasks
today. For example, households use PCs as workstations, game stations, television
receivers, digital video recorders, and home theater control centers. Recent market
research shows that more than 12 million U.S. households use PCs as a digital hub for
digital photos, music, and videos (Leichtman Group, 2011). These developments are
particularly driven by online video and music on demand services, such as Netflix, Hulu,
and Apple’s iTunes store. Likewise, many PCs are used for gaming and vendors often
simultaneously release PC versions for Xbox, Wii, and PlayStation games. This allows
PC users to play and interact with game console owners online. This shows that PC use
has diversified significantly over the last few years and market research predicts that
households will continue to adopt PCs (Gartner Group, 2012). Thus, it is important to
understand why households purchase and use PCs. Given the nature of PCs, their use and
diffusion, the adoption and use of PCs in households represents an appropriate context to

conduct our study comparing different models of technology adoption and use.



We designed two studies to gather data regarding PC adoption and use decisions
in U.S. households and conducted a longitudinal nationwide survey with the assistance of
two independent market research firms. This ensured that we would obtain two
independent samples. The first study took place in early 2000 and the market research
firm distributed the survey via mail drawn from a random list of 5,400 households. In
order to increase the response rate, a $5 gift certificate was offered to all respondents
completing the survey and participants were also offered to participate in a lottery for a
gift certificate of $500. In order to receive their gift certificates, respondents provided
their address on an information blank that was provided separately from the
questionnaire. For the first study, we received 1,247 usable responses resulting in a
response rate of over 24%. The second study was conducted in 2012 and the market
research firm recruited participants via phone and asked them to complete the survey
online. Approximately 100,000 phone calls were made resulting in approximately 10,000
households that agreed to participate in our study. Of those, 2,064 households completed
the online survey resulting in a response rate just over 20%. As in the first data collection
round, participants received small research incentives as compensation for their
participation. For both studies, our data collection procedure was consistent with that
described by Brown and Venkatesh (2005). We collected the data for the dependent
variables exactly 6 months after the initial survey. Also, to check for non-response bias in
both samples, responses received in early phases of the data collection were compared to
those received during late phases. We found no significant differences in the
demographics, means, or correlations.

Measures



Items to measure the constructs were adapted from prior research. Appendix 2

lists the constructs, their measures, and the source of measurement.

Results
We first examined how well both samples represented the population of U.S.

households. In order to do this, we compared the characteristics of the samples with the
characteristics of the population based on the Bureau of Census for 2000 and 2012
respectively. For each respective year, we compared the sample characteristics to the
corresponding characteristics of the population derived from census data. The data was
obtained from the United States Census Bureau (USCB, 2013). The results confirmed
that the samples were representative of the population in terms of family status, gender,
racial background, age, nativity, region, residence and household income, thus suggesting
that the findings of the current research were likely to generalize to the target population
(i.e., U.S. households) for both respective years. The descriptive statistics and
correlations for the current owners and non-owners samples are shown in Table 2.

For the model estimations, we used partial least squares (PLS). PLS is a
component-based structural equation modeling technique that maximizes the variance
explained in estimating the specified model. We used SMART-PLS (Ringle, Wende, &
Becker, 2005) as the specific software package. All constructs were modeled reflectively
except use, which was modeled formatively. The measurement model results from PLS
supported reliability and convergent and discriminant validity—all ICRs were greater .70
and all AVEs were greater than inter-construct correlations (see Table 2). Specifically, 14
model tests were conducted and, therefore, 14 measurement models and associated

reliabilities, AVEs, and loadings/cross-loadings were examined to ensure acceptable



reliability and validity of all scales. The validity was further supported by acceptable
loadings (>.65) and low cross-loadings (<.30) in all model tests. Tables 2a and 2b present
the descriptive statistics and correlations.

“Insert Table 2a here”

“Insert Table 2b here”

For the analyses, the dependent variable was use behavior for current owners and
intention to purchase for non-owners. As is evident from Table 3, all models provided
reasonable explanatory power in understanding current use and adoption behavior, with
the variance explained ranging from 12% to 56%. MATH explained the most variance,
by far, in the dependent variables ranging from 48% to 56% in both studies. IDT, TPB,
and DTPB explained approximately 20% of the variance across the dependent variables
in both studies. TRA, TAM and MM explained approximately 15% of the variance across
the dependent variables in both studies. Comparing the results of study 1 and study 2, we
note that all models were consistent across the two samples in predicting technology use
and purchase intentions. Despite the overall consistency of the results, we found some
smaller variations between the first and second study. For example, although MATH was
relatively stable across the samples in terms of predicting both dependent variables, our
findings show that the effects of some independent variables on the dependent variables
changed over time. For example, the significance levels for fear of technological change
dropped between the first (f=-.22; p<0.001) and second study (p=-.13; p<0.05). Also, the
effect of declining cost on purchase intention was significant among non-owners in study
1 (B=.15; p<0.05) but not in study 2 (p=.10). Table 3 shows the results of model testing

for both studies.



“Insert Table 3 here”

Self reported data can be subject to common method bias. To check for this
potential threat, we examined the data for common method variance using the marker
variable technique (see Lindell & Whitney 2001). We checked the lowest correlation
between pairs of items in our dataset because it indicates the upper limit of method bias
that can be present in the data (Lindell & Whitney, 2001; Malhotra, Kim, & Patil, 2006).
An examination of the matrixes of item-to-item correlations for all computed models
showed a large number of nonsignificant item-to-item correlations in the dataset. In
addition, as mentioned earlier, we followed the data collection procedure outlined by
Brown and Venkatesh (2005) and collected data for the dependent variables at a different
time than the independent variables. This alleviated concerns regarding common method

variance even further.

Discussion
This research sought to accomplish two objectives. The first objective was to

empirically benchmark the identified models to explain the household decision to adopt
and use technology. The second objective was to investigate both purchase and use
decisions as a means of examining the generalizability of the models to more complex
decision-making situations than previously investigated. Based on two nationwide
longitudinal samples of 1,247 and 2,064 U.S. households, the examined models
performed relatively well in terms of explaining household technology purchase and use
decisions. This research presents an important step in examining the generalizability and

thus, the boundary conditions of existing theoretical models.



MATH outperformed the remaining models and explained, by far, the most
variance in both dependent variables (e.g., the model explained 50% in intention to use
and 51% in the intention to purchase variable during the first study and 48% in intention
to use and 56% in the intention to purchase variable during the second study). This was
not unexpected given that MATH was specifically developed to explain technology
adoption at the household level. Although the remaining models explained less variance
in the dependent variables, the findings provide two critical insights. First, all models
were relatively stable across both studies in predicting variance in the outcome variables.
Second, each model predicted both outcome variables, namely technology use and
intention to purchase. We also note that all models differ in terms of their richness in
explaining household technology adoption and use and the most fine-grained model, i.e.,
MATH, provides the richest view among the seven models.

Theoretical Implications

Our work advances the existing body of knowledge in several ways. First, MATH
is most comprehensive in its identification of household-specific beliefs and it
outperformed the remaining technology adoption and acceptance models. One of
MATH?’s strengths lies in identifying and developing the roles of hedonism (i.e.,
applications for fun) because MATH departs from a more utilitarian perspective that has
characterized the results from the significant body of prior technology acceptance
research in workplace settings (Loeb, Rai, Ramaprasad, & Sahrma, 1998; Venkatesh et
al., 2003). For example, we found that current household technology owners seem to
emphasize the aspect of fun when using technology because the findings for MATH

showed that hedonism plays a significant role for those who have already adopted



household technologies. On the other hand, we found that those who have not yet adopted
household technologies seem to be driven by utilitarian aspects (e.g., utility for work-
related use and utility for children) as well as social outcomes. These findings suggest
that households initially emphasize utilitarian aspects of household technology and
hedonic aspects become more important once the purchase decision has been made. We
also found that MATH outperformed the remaining models in explaining fear of
obsolescence in household technology adoption. Our results showed that fear of
obsolescence is the most influential barrier for non-owners. The range in prices across the
various household technologies, coupled with the rate at which new versions appear on
the market (e.g., Apple products typically cycle annually), is a significant inhibitor to
household adoption. In recent years, costs have declined considerably, but the rate at
which a new technology becomes an old technology appears to be still too rapid for some
consumers, even today.

Second, and related to our first contribution, our findings showed that a context-
specific model specifically tailored for explaining household technology adoption
outperformed the general models in terms of explaining variance in the outcome of
interest. Some could argue that MATH outperforming the remaining models is not
particularly surprising given that the model was developed to be tailored to the household
context, but there is an important broader implication. Our findings suggest that context-
specific models do indeed offer richer insights compared to more general models, which
calls into question the conventional wisdom about generalizability being the most critical
criterion for theory development; rather it suggests that, consistent with more recent

views, a focus on the context can be more fruitful (see, for example, Johns, 2006). Our



findings speak to several calls for context-specific theories (Alvesson and Kérreman
2007; Bamberger 2008; Brown, Dennis, & Venkatesh, 2010; Johns 2006; Van der
Heijden 2004; Venkatesh, Thong, & Xu, 2012) because there is “a general tendency to
seek causal explanations at lower rather than higher levels of analysis, a tactic referred to
unflatteringly as explanatory reductionism” (Johns 2006, p. 403).

Third, due to our longitudinal research design, we observed interesting results
related to the stability of the models tested. Recent research has called for longitudinal
research to test the generalizability of behavioral models over expanded periods of time
(see Ancono, Okhuysen, & Perlow, 2001; Harrison, Price, & Bell, 1998; Lee and
Hubona, 2009). Overall, the results presented here show that the findings were largely
stable across both studies, independent of studying household technology adoption or use
behavior. Despite this, we also observed subtle differences related to household
technology adoption behavior over time. These differences seem to reflect changes in the
environment, including changes in the household technology industry. For example, the
results for MATH showed that declining costs of household technologies were important
for a household’s decision to purchase personal computers in 2000 but it was not
significant in 2012. A possible explanation for this is that the overall cost of personal
computers has dropped significantly in the last decade, suggesting the possibility of a
pricing threshold, below which consumers may be less sensitive to rapidly declining
prices. It is also important to note that the fear of technological change had a greater
effect on purchase intention in study 1 when compared to the results of study 2. A
reasonable explanation is that in general household members have become more

computer literate and skillful with technology in recent years. Likewise, the results for



MATH showed that perceived ease of use and the compatibility of household
technologies were relevant factors for households’ adoption decision in 2000 but seemed
less relevant in 2012. Over the last decade, user interfaces have improved significantly
and today’s personal computers are also compatible with alternative household
technologies, including game consoles, televisions, and audio-visual equipment.

Fourth, our work also emphasizes that the factors leading to adoption of
technology and the factors leading to use of technology at the household level are not
fully overlapping. For example, our findings showed that high costs were a negative
influence for non-owners of household technologies. For current owners, high costs were
insignificant and not influential for their decision to use household technologies.
Likewise, our findings suggest that individuals’ fear of technological change is an
important factor that non-owners consider, whereas it seems to be less relevant to
household technology owners. These findings illustrate that both concepts, technology
adoption and technology use in the context of household technologies, are conceptually
dissimilar and should be treated as such. Despite the fact that IS adoption and acceptance
models are recurrently used to explain technology adoption/acceptance (Kim & Gupta,
2009; Van der Heijden, 2006) and technology use (Loeb et al., 1998; Venkatesh et al.,
2003), our work highlights that it is critical to distinguish more clearly between the two
concepts.

Fifth, although this research focuses on household technologies, our findings have
relevance to organizational level adoption and management of IT. We propose that an
organization faces many of the same issues faced by a household. While individual

theories of adoption might not be immediately applicable to the organization (Rogers,



1995), some theoretical components presented here are. For instance, while the individual
adopter in an organization may not be immediately concerned with cost, the organization
is. Likewise, obsolescence may not be a factor for the individual adopter in the
organization, but it is very likely a concern at the organizational level. Thus, we propose
that the factors presented here that do not map directly onto existing workplace
technology acceptance models, possibly represent the difference between the factors
considered by individuals and those considered by organizations.
Future Research

Our research can be leveraged in future studies aiming to investigate the adoption
of household technologies. For example, our work indicates that the household
technology adoption process is driven by utilitarian motivations whereas hedonic
motivations are particularly important for current household technology owners. Thus,
we suggest that future research should continue to disentangle the differences between
utilitarian and hedonic motivations in purchasing and using household technologies in
greater detail. It is also important to note that, apart from MATH, we drew on models that
were originally developed to study technology adoption and acceptance at the individual
level; these models were not designed to capture complex interactions and negotiations
among household members. Future research should extend our work and draw on
organizational studies that developed context specific models to capture interactions
among team members (see Sarker & Valacich, 2010). Lastly, in the current study, we
collected data from U.S. households and tested the generalizability of seven models in the
context of household adoption. A replication of the study drawing from households in

other parts of the world would be interesting in order to discover the influential role of



national culture on household technology adoption. Hofstede’s (2012) culture scores
suggest that national cultures differ significantly across European and Asian countries,
and it would be interesting to compare these models with data obtained in a wide variety
of countries.
Practical Implications

From a practical perspective, the findings of this research reveal the most
essential factors influencing households to use and purchase technologies. By
benchmarking seven models, we examined the predictive validity of each model and
associated survey instruments (Appendix 2). These findings should be interesting for
companies manufacturing and/or distributing household technologies. For example, the
findings from MATH suggest that current household technology owners and non-owners
emphasize personal use and utility for children. Both constructs contributed significantly
to consumers’ attitudes toward household technologies. Companies marketing household
technologies should emphasize the technology’s usefulness for the entire household
including children and adults. An example of translating our findings into marketing
strategies could be commercials of gaming consoles including children gaming with their
parents (e.g., playing sport games on Wii). The findings could also be used to encourage
an emphasis on the personal use aspects of specific household technologies. For example,
recent television models allow owners to browse the Internet and log onto their Facebook
and Skype accounts. Given that televisions are normally shared across several household
members, TV advertisements could emphasize that the newest models are also useful for

personal social networking.



Our findings for MATH and DTPB showed that peer influence was highly
significant for current owners and non-owners of household technologies. These findings
could be used to encourage an emphasis on the usefulness of specific household
technologies for connecting with friends and peers. For example, game console providers
could point out the fact that games can be played online and peers and friends can meet
online (e.g., in Sony’s PSN network). As discussed earlier, our findings also indicated
that self-efficacy is an important factor for the household use and purchase decision
making process. Advertisements and commercials could try to positively influence
household members’ self-efficacy beliefs by emphasizing how approachable and easy to
use given household technologies are.

Sales managers could leverage the fact that current owners emphasized hedonic
aspects of household technologies whereas utilitarian aspects were important for non-
owners. For instance, sales managers could emphasize the utilitarian aspects (e.g., work,
educational and multimedia functionalities) of household technologies when developing
sales strategies for new household technologies that are about to enter the market for the
first time. On the other hand, applications for fun could be advertised for current
household technology owners as part of after sales strategies. For example, managers
advertising computer games could develop sales strategies that target current PlayStation

owners. Such initiatives should focus on the hedonic aspects of computer games.

Conclusion
We benchmarked seven existing models of technology adoption to the context of

household technology and found that although all were acceptable, TPB, DTPB, and

MATH outperformed the remaining models in terms of explained variance, and MATH



provided the richest description. The present work provides a foundation for future
scientific investigation of technologies in homes as the diffusion of technology in society
continues. From a practical perspective, organizations, particularly in the household
technology industry, stand to benefit from this knowledge as they plan their marketing

strategies for those who have adopted and for future owners who have not yet adopted.
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Figures

Figure 1: Visualization of the Models Tested in Our Research
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Tables

Table 1: Underlying Core Constructs of the Models Tested in Our Research
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Table 2a: Descriptive Statistics, ICRs, AVEs, and Correlations—First Study

Current Owners

Current Non-Owners

TRA M |SD |ICR|AVE| M | SD |ICR |AVE| 1 2 3
1 Attitude 2.54(0.90|0.77]0.713.25|0.81|0.76|0.72 27 | [ 29%*
2 Subjective norm 2.68|0.89(0.75[0.74|2.46|0.82|0.75|0.71 | .21*** 24%**
3 Use/Purchase 5.17|3.89| NA | NA [4.17]1.51|0.79(0.71 | .26***| .19**
Current Owners Current Non-Owners
TPB M [SD |[ICR|AVE| M | SD |ICR |AVE| 1 2 3 4
1 Attitude 2.54(0.90|0.77[0.71|3.25|0.81|0.76|0.72 27| [18%* | . 29%*
2 Subjective norm 2.68|0.89(0.75[0.74|2.46|0.82|0.75|0.71 | .21*** 17 | 245
3 Perceived behav. control | 2.42(0.97|0.74|0.71 (2.88|0.86|0.73[0.70 | .17** | .19** 21
4 Use/Purchase 5.1713.89| NA | NA [4.17[1.51(0.79|0.71 |.26*** | .19** | 24***
Current Owners Current Non-Owners
TAM M [SD |[ICR|AVE| M | SD |ICR |AVE| 1 2 3
1 Perceived usefulness [3.81]0.78|0.86]|0.80/2.49(0.67|0.89|0.80 29%%% | 4Qr**
2 Perceived ease of use [3.79(0.68(0.86|0.78|3.14|0.85|0.87|0.76 |.30*** 21
3 Use/Purchase 5.1713.89| NA | NA [4.17[1.51(0.79[0.71 |.34*** | 25***
Current Owners Current Non-Owners
DTPB M |SD |ICR|AVE| M | SD |ICR |AVE| 1 2 3 4 5 6 7 8 9 10 11 12
1 Attitude 2.5410.90(0.77[0.71|3.25|0.81|0.76[0.72 27FFK | 18%* | 30%rr | 28%rr | 19** | 24 x| 19** | .02 .06 | .15* |.29***
2 Subjective norm 2.68|0.89(0.75[0.742.46]0.82|0.75[ 0.71 | .21*** A7 | 297 | .06 .08 |.39***|.30***| .06 |.17** | .07 |[.24***
3 Perceived behav. control | 2.42]0.97|0.74|0.71|2.88]|0.86|0.73|0.70 | .17** | .19** 16* [.24*%*| .02 .08 A1 [.33%xx | 20%* |.26%** | . 21**
4 Perceived usefulness |3.81]0.78/0.86[0.80[2.49]|0.67|0.89(0.80 |.26***| .20** | .16* 29%+ | 21*** | .06 .02 | .17 | .04 .04 |.40%*=
5 Perceived ease of use  |3.79]0.68|0.86(0.78[3.14|0.85]|0.87 | 0.76 | .22%** | ,17** | . 21***| 30*** .10 .02 .07 [.30%**| . 17** | .16* |.21***
6 Compatibility 3.51|0.58(0.77[0.71|2.71]10.86|0.76[0.72 | .14* | .08 .01 |.26***| .02 .05 .08 .02 .07 .04 | .15*
7 Peer influence 2.65|0.56|0.84[0.742.75]|0.77]|0.85[0.79 | .20** |.28*** | -, 11* | .14* | .17** | .19** A8 | 16* | .01 | -.11 | .20*
8  Superior's influence |1.99]0.32|0.83|0.77|1.94|0.58|0.81|0.75 |.22***|.21**| .02 |.22***| .16* | .08 |.46*** .04 .08 | -.14* |.22%**
9 Self-efficacy 4.22(0.78]0.80|0.7212.41|0.60{0.82|0.77 | .10 .06 [.20** | .08 |.34**| .02 |.17** | .04 25%** | Q5¥xx | DG*
10  Res. fac. condns. 3.97]10.85(0.76[0.73|3.38|0.75|0.77(0.73 | .11 |.17** [.24**| -.02 |.19** |.21**| .04 .02 | .27*** 37| 17
11 Tech. fac. condns. 3.27]10.78|0.75[0.70|3.39]0.67]|0.75[0.71| .02 12 .04 | -.07 |.22**| -10 | -.02 | .01 [.20** |.30*** .04
12 Use/Purchase 5.1713.89| NA | NA [4.17]1.51]|0.79[0.71 |.26%** | .19** | .24*** | 34*** | QE**x | pQ¥x* | DQ** | 22%%* | 21***| 19** | (07
Current Owners Current Non-Owners
MM M |SD |ICR|AVE| M | SD |ICR |AVE| 1 2 3
1  Extrinsic motivation [3.81]0.78]0.86]|0.78|2.49(0.67[0.89|0.80 .20%* | .40%**
2 Intrinsic motivation [3.98|0.71]0.84|0.72(2.15[0.66|0.81|0.76 |.21*** 27
3 Use/Purchase 5.1713.89| NA | NA [4.17]1.51|0.79[0.71 | .34*** | 24***




Current Owners

Current Non-Owners

IDT M [SD |[ICR|AVE| M | SD [ICR |AVE| 1 2 3 4 5 6 7 8
1 Relative advantage  |3.84|0.66|0.86|0.782.90|0.55|0.89 | 0.80 2Q¥FK | DK | DARRK | DARKK | DRk | DRk | ARk
2 Perceived ease of use |3.79|0.68|0.86[0.78[3.14(0.85(0.87|0.76 |.30*** .07 | .04 | .10 | .08 | .07 |.21%
3 Image 3.31[0.61]0.79]0.73[1.96|0.52|0.78|0.74 | .31***| -.11 50**| .07 | .A7* | .10 | .21*
4 Visibility 3.34(0.60|0.75]|0.72[2.50|0.46|0.75| 0.71 | .24*** | .04 |.45*** .08 | .04 | .04 | .10
5 Compatibility 3.51]0.58]0.79[0.75]2.71]0.86|0.79|0.73 | .20** | .02 21* | .16* .04 .10 15*
6  Res.demonstrability |3.48[0.68|0.74|0.71(2.87[0.59|0.77|0.74 |.25**| .18** | .07 | .06 |.23*** .03 | .16*
7 Percd. voluntariness  |4.35/0.30|0.73(0.70 [{4.55|0.23|0.75|0.71 |.31**| .06 | .15* | .02 .02 .06 .07
8 Use/Purchase 5.17(3.89| NA | NA |4.17[1.51|0.79|0.71 |.34*** | 25%**| 20** | .14* |.29***| 17** | .06

Current Owners Current Non-Owners

MATH M |SD |ICR|AVE| M | SD |ICR |AVE 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Applns. for personal use |4.55[1.04[0.77]|0.723.44[1.13]|0.79|0.74 L30%F* | 44FFx | Q1% | 17 | 21%* | 2%+ | 16* .02 .06 .02 | .20%* | .24%** | 26%**
2 Utility for children 4.5711.2010.75|0.71|3.88|1.03|0.79|0.74 |.29*** 24x%% | 3Frxk | DOrx | ZFrx | 0| 16% |-.21%**| 10 .03 .02 .01 | .27%*
3 Utility for work-rel. use |4.77]1.21/0.74{0.73]14.02|0.90({0.84|0.78 |.37***| .15* 26%%% | 23%x | 21%%* | 04 | .20%* | -.16* | .14* |- 17**|.21%**| 20** | 22**
4 Applns. for fun 4.2011.05]|0.79]0.76 |4.17|1.06|0.83 | 0.78 | .21x**| 3]*** | 22*x* .02 |.24%*| .02 .08 .03 .10 A0 [.27%F% | [ 17** | 25%**
5 Status gains 4.0110.85/0.81]0.75|4.03|0.99]|0.80|0.77 | .02 .02 .04 .14* .03 .04 .02 [-.21***] .03 .02 .04 .02 | .20%**
6 Infl. of friends and family [4.03]0.77]0.80|0.73[3.80[1.06|0.77]|0.72 | .19* [.28***| 109** | 22%*| 11 31| 67| .02 .01 .16* | .03 .05 .18*
7 Inf. of secondary sources |4.10{0.77[0.81|0.75[4.14|0.77[0.75| 0.72 | .22*** | .26*** | .22***| .02 | .08 [.23*** 31| .10 .06 | .02 | .02 A0 | 210
8 Peer influence 3.22]|0.64|0.78|0.74 |3.660.68[0.79|0.74 | .03 | .18** | .17** | .22%%*| 27%** | 68*** | .35%** -20% | .01 | .10 | .04 | .19* | .20**
9  Fearoftech.change |3.03]|0.60/0.79/0.73]4.03/0.90|0.74[0.71| .05 | .03 | .16* | -.04 [-.20**|-.16* | .02 | .01 Q2K | QTR | - QOXK | - 253K | - Z5rrx
10 Declining cost 3.88]0.93|0.76|0.72|4.78|0.84|0.73|0.70| .04 | .02 | .02 | -.02 | .02 | .04 | .08 | .02 |.35*** A0+ | 12 | .18* | .18**
11 High cost 2.90|/0.70|0.75|0.72|4.06|0.76|0.79(0.74| .01 | .00 | .15* |-.17**| .08 | -.03 | .08 | .16* | .21*** | .37*** .00 .02 | .24%
12 Perceived ease of use [3.79/0.68]|0.86]|0.783.14|0.85|0.78[0.76 |.22***| .08 | .18* |.20** | .18* | .01 | .02 | .02 |-22*=*| 04 | .12 34k | 2%
13 Requisite knowledge [4.80/0.77(0.75|0.74|4.13|0.74[0.73[0.71 | .17** | .03 15% | .15% | .02 .15* .01 5% [-.21%**| .02 A1 |.31x 2T
14 Use/Purchase 5.1713.89| NA | NA |4.17|1.51(0.79|0.71 |.28*** | 30***| 22%** | 20** | 20** | .15* |.21***| 20** | .12 10 | LA7x* [ .25%% | 20%*
Notes:

Below-diagonal elements are correlations for current owners with a dependent variable of use behavior.

Above-diagonal elements are correlations for current non-owners with a dependent variable of adoption behavior.

* p<.05; ** p<.01; *** p<.001.
# Note that a 7-point Likert scale was used for the perceptual measures in this study.




Table 2b: Descriptive Statistics, ICRs, AVES, and Correlations—Second Study

Current Owners

Current Non-Owners

TRA M |SD |ICR|AVE| M | SD |ICR |AVE| 1 2 3
1 Attitude 2.75/0.88|0.77[0.70|3.21|0.80|0.79|0.75 29%kx | ZLrr*
2 Subjective norm 2.88|0.77|0.75[0.73|2.31|0.80|0.82|0.73 | .23*** 27%**
3 Use/Purchase 8.87|4.12| NA | NA [4.66]1.32|0.85(0.77 |.28*** | .20**
Current Owners Current Non-Owners
TPB M [SD |[ICR|AVE| M | SD |ICR |AVE| 1 2 3 4
1 Attitude 2.75/0.88|0.77[0.70|3.21|0.80|0.77|0.70 2Q%xx | QE¥Rk | 3]k
2 Subjective norm 2.88|0.77|0.75[0.73|2.31|0.80|0.75(0.73 | .23*** A7 | 275
3 Perceived behav. control | 2.66 [0.69[0.73[0.71[2.93[0.85|0.78|0.73 |.22*** | .15* 25%**
4 Use/Purchase 8.874.12| NA | NA [4.66(1.32|0.85(0.77 |.28*** | .20** | .23***
Current Owners Current Non-Owners
TAM M [SD |[ICR|AVE| M | SD |ICR |AVE| 1 2 3
1 Perceived usefulness [4.15(1.01/0.86|0.77]2.85]/1.01|0.89|0.76 3Lxr | 44
2 Perceived ease of use |4.15/1.04|0.88|0.79|3.35|0.85|0.85|0.76| .32** A7
3 Use/Purchase 8.874.12| NA | NA [4.66[1.32(0.85(0.77 [.35%** | .26***
Current Owners Current Non-Owners
DTPB M |SD |ICR|AVE| M | SD |ICR |AVE| 1 2 3 4 5 6 7 8 9 10 11 12
1 Attitude 2.75|0.88(0.77[0.70|3.21]10.80|0.79(0.75 L2Q¥FK | ZLrrk | MRk | ZLRRH | 24%xx | 20%* | 20** | .06 10 | A7x | 310
2 Subjective norm 2.88|0.77|0.75[0.73[2.31|0.80|0.82|0.73 | .23*** .30***| .04 10 |.34%* | 44| 03 | .20** | .10 [.29%**
3 Perceived behav. control | 2.660.69|0.73[0.71[2.93|0.85|0.78[0.73|.28*** | .20** A7 |.29%* | .05 .10 07 | .37%%% | 24%** | 30%** | 25%**
4 Perceived usefulness |4.15]|1.01/0.86[0.77[2.85]1.01|0.89[0.76|.28*** | .21***| 15* 31%+ | 31| .04 .08 |.21**]| .09 | .11* |.44%*=
5 Perceived ease of use  |4.15]|1.04|0.88[0.79(3.35|0.85|0.85[0.76 | .24*** | [ 19** | [17** | 32*** 14* | .07 .06 |[.34%**| 20%* | 17* |.24***
6 Compatibility 3.67|0.59(0.77[0.73|2.75]1.01|0.84(0.71| .12* | .06 .05 |.29***| .07 .08 .10 .05 .10 .07 | .20**
7 Peer influence 2.78|0.57|0.75[0.732.85]|0.91)|0.85[0.73 | .22*%** | .34*** | - 13* | .15* | .20** |.24*** S5 19% | .05 | .14* |.24%*
8  Superior's influence |1.57[0.25]|0.76]0.75|1.50|0.69|0.80|0.74 [.29*** | .28*** | .07 |.24***|.39***| .13* |.51*** .05 10 |- A7 | 240
9 Self-efficacy 4.29(0.84[0.78|0.73]12.80|0.67(0.82|0.75| .07 .09 |.24**| 10 [.24***| .04 | .15* | .05 28% | [ 28%rr | 31+
10  Res. fac. condns. 4.10(0.88(0.79]0.71]13.51|0.83(0.83[0.76| .05 |.20** |[.29***| - 07 |.21***|.24**| .06 .04 |.30%** AQ*** | 21 xrx
11 Tech. fac. condns. 3.29|0.77|0.75[0.71|3.64|0.75|0.78(0.73| .08 |.17**| .08 | -.10 [.25***| -.13* | -.05 | .04 |.21%**| 34*** .10
12 Use/Purchase 8.87|4.12| NA | NA [4.66]1.32|0.85[0.77|.28*** | .20%* | .23*** | 35%** | 26%** | 1*** | 24%*x | p4*** | 23*xx | 1%+ | 10
Current Owners Current Non-Owners
MM M |SD |ICR|AVE| M | SD |ICR |AVE| 1 2 3
1  Extrinsic motivation [4.15]1.04]|0.86/0.77(2.85[1.01|0.89|0.76 2475 | Q4+
2 Intrinsic motivation [4.13]0.85]|0.75|0.70(2.08|0.75|0.73|0.71 |.24*** .20%*
3 Use/Purchase 8.87|4.12| NA | NA [4.66]1.32|0.85[0.77 | .35%** | .23***




Current Owners

Current Non-Owners

IDT M [SD [ICR|AVE| M | SD [ICR |AVE| 1 2 3 4 5 6 7 8
1 Relative advantage 4.15]1.0110.86|0.77]2.85]/1.01]0.89(0.76 L3LrrK | 28% %k | 30%rr | [ ZLrH* | 25%kk | 2Q¥kk | hrrx
2 Perceived ease of use |4.15[1.04{0.88(0.79[3.35[/0.85(0.85|0.76 |.32*** .10 14* 4% | 14 | 19%* | 24
3 Image 3.87]0.75]0.75]0.73]1.95|0.80|0.75[0.73 | .26*** | -.17** S5 |10 [ .20% | L12% |.29%**
4 Visibility 3.41|0.80|0.75(0.71|2.41|0.83|0.75(0.73|.26***| .08 |.57*** A3* | .07* | .13* | .13*
5 Compatibility 3.67]0.59]0.77[0.73]2.75[1.01]0.84 |0.71 | .29*** | .07 |.24***| .19** .08 A5*% | .20%
6 Res. demonstrability  [3.51]0.71]0.78|0.73[3.14[0.64|0.77]0.71 | .28*** | .26*** | .13* 07 | .24 .07 |.24%*
7 Percd. voluntariness |4.48|0.35|0.77(0.73[4.66|0.32|0.75|0.73 |.34***| .10 |.17* | .08 .08 .10 .08
8 Use/Purchase 8.87(4.12| NA | NA [1.32(4.66|0.85|0.77 |.35*** | .26*** | .14* | .16** | .31** | .14* .10

Current Owners Current Non-Owners

MATH M |SD |ICR|AVE| M | SD |ICR |AVE 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Applns. for personal use |4.44(1.01]|0.77/0.70(3.13]1.05|0.78|0.71 33xE* | AT | 267 | 20%% |.24%** | 28*** | 20** | .04 13* 10 [ .24%%% | [29%* | [ 30***
2 Utility for children 4.59]1.2410.74]10.71]3.75]/0.85|0.73[0.71 | .31*** 20%xk | Z7HRx | 1 kxx | ZEFRk | ZLrRH | 4% |- 24%** | 08 .06 .08 .06 | .30***
3 Utility for work-rel. use |4.60]1.01/0.73{0.71]3.66|0.75[0.79|0.71 | .40***| .16* 3OxHK | 27%%x | 24%% | Q7 |.23*FF |- 21%%% | 15* |- 24%** | 26%** | 28*** | 26%**
4 Applns. for fun 4.3010.88]10.81]0.75|3.28|1.02]0.77 [ 0.72 | .28*** | .34*** | 24*** .08 |.28**| .05 14* .08 13* .07 [ .31%%* | |19%* | [29%**
5 Status gains 3.87(0.75|0.75|0.73|3.91{1.05|0.75{0.74 | .05 .08 10 | A7 .07 .06 10 [-.24%| 07 .08 .10 10 | .29%*
6 Infl. of friends and family [3.75]0.76|0.76 | 0.71 [2.78[1.03|0.84 | 0.78 | .24*** | 3] *** | 21 *** | 24*** | 14* 3% | 71|07 .05 .15*% .05 10 | .24%
7 Inf. of secondary sources |3.91|0.84|0.73|0.70|4.01[0.80|0.75[0.71 [ .28*** | 29*** | 27**| .10 15% | . 29%** 34rxx | 14 .10 .06 .08 A7 | 270
8 Peer influence 2.78|0.57|0.75[0.73|2.85|0.91(0.85[0.73 | .13* |.24*** | 20** | .28*** | 31*** | §5*** | .37*** -.28*** | .08 .16* 07 | 247 | [ 24%**
9 Fear of tech. change {3.10|0.67]0.73]|0.71 [4.08|0.75]|0.76]0.73| .07 .08 |.19** | -.08 |[-.24***|-17**| .05 .08 AQFrx | Z0rrx |- 25RKK | - DQRak | L 3GrHk
10 Declining cost 3.65/0.88|0.75[0.71]4.13|0.73{0.83|0.73| .08 .10 .05 -.06 .07 .05 .06 | .13* | .41%** AQExx | 1Qxx | D4xRk | DBRak
11 High cost 3.12|0.84|0.76[0.7214.01|0.70({0.80|0.74| .05 [ .14* |.19** |-24**| .10 -.05 | .08 |[.20** | .24*** | 40*** .10 .07 | .24%*
12 Perceived ease of use [4.15/1.04{0.88|0.79|3.35[0.85[0.85[0.76 [.29***| . 13* |.24***| 25%+* | 23** | 10 10 | .13* |-.28** | .07 13* ALxEE | Q4xxx
13 Requisite knowledge [4.32/0.28(0.75]0.73|2.85[0.85[0.75[0.77 | .15* | .16** |.28***| .17** 10 | -.16% | .13* | -.14* |-.29%*| .08 16* | .34 L 29%**
14 Use/Purchase 8.874.12| NA | NA |4.66(1.32|0.85(0.77 |.34%** | 34*x* | 24*** | DA¥x*x | Axxkk | Q¥ | Dh*kx | DAxxx | ]5x .05 | .20%* | .26%** | 24***
Notes:

Below-diagonal elements are correlations for current owners with a dependent variable of use behavior.
Above-diagonal elements are correlations for current non-owners with a dependent variable of adoption behavior.
* p<.05; ** p<.01; *** p<.001.
# Note that a 7-point scale was used for the perceptual measures in this study.




Table 3: Results of Model Testing

Study 1 Study 2
Current Current Current Current
Owners Non-Owners Owners Non-Owners
Theory/ | D.V.2 V. R? R R? R R? R R? R
Model
Attitude 2T*** 21%* 29*** 24%**
TRA | Use / purchase Subjective norm .16 20 12 Sowx A7 D Rax 15 20w
Attitude 26*** 2T*** 28*** ) ekl
TPB Use / purchase Subjective norm 19 .20* .20 21** 19 A7 22 .15*
Perceived behavioral control .18* 19** 16** .20%*
Attitude 26*** 2T*** 25*** e ekl
Use / purchase Subjective norm 19 .20* .20 21** .20 A7 19 18**
Perceived behavioral control .18* 19** 21x** 16**
Perceived usefulness 20%* A7* 24*** 21x**
Attitude Perceived ease of use A2 .16* A2 20%* 15 .15* 21 2TF**
DTPB Compatibility .06 .07 10 A14*
Subiecti Peer influence 0 23%** 0 22%** 29%** 30***
ubjective norm Superior's influence 1 15* 1 14> A5 16* A7 A7r*
Perceived Self-efficacy 24FF* 22F** 13* 14*
behavioural Resource facilitating conditions A1 .18* A1 14* 10 20%* A7 24%**
control Tech. facilitating conditions .05 .05 10 A7
Perceived usefulness 2TF** 30%** 30*** 31xx*
TAM Use / purchase Perceived ease of use 15 .18** 15 .16* 15 .15* 15 14*
Extrinsic motivation 28%** 30*** 28%** 26%**
MM Use / purchase Intrinsic motivation 16 .19* 16 14* 17 21F** 16 20%*
Relative advantage 19** 16* 20%* .15*
Ease of use .16* .15* .15* 14*
IDT Use / purchase Image 24 .16* 22 14* 22 4% A7 A3*
Visibility .05 .04 .01* .05
Compatibility 14* 14* .06* .02




Result demonstrability .08 .05 .05 .08
Voluntariness of use .10 .04 .04 .10
Applications for personal use .33Fx* 28*** 31x** 30***
Utility for children A7* 10 A16** A14*
Utility for work-related use .15* 21** 16** 24FF*
Applications for fun 28*** A7* 345> VA ekl
Status gains .08 A0 A0 .05
Friends and family 10 A7* A13* A13*
MATH | Use/purchase [ Secondary sources 50 10 51 A% | 48 05 56 9%
Workplace referents .08 .08 .08 .02
Fear of technological change .05 - 22%** .07 -.13*
Declining cost .07 15% 10 10
High cost .05 -.16* .10 -13*
Perceived ease of use .08 .16* A3* .10
Requisite knowledge for PC use .08 .08 .08 .06

® Note that use was the dependent variable for all current owners. Purchase was the dependent variable for all current non-owners.




Appendix 1: Contributing Theories and Constructs’

Theory/Model and discussion

Core constructs

Definitions

Theory of Reasoned Action (TRA)

TRA is one of the fundamental theories in Attitude "is defined as an individual's positive or negative
psychology that has been used widely to Toward feelings (evaluative affect) about performing the target
predict behavior (Fishbein & Ajzen, 1975). Behavior behavior” (Fishbein & Ajzen, 1975, p. 216).
Sheppard et al. (1988) present a review of TRA
research. In the context of user acceptance of — = - -
information technology, Davis et al. (1989) Subjective _...the person’s perception that most people who are
g : Norm important to him think he should or should not perform
tested TRA and found it to explain user the behavior in question™ (Fishbein & Ajzen, 1975
acceptance fairly well. 302) q Jzen, ' P
Theory of Planned Behavior (TPB)
TPB was developed by extending TRA Attitude Adapted from TRA.
(Fishbein & Ajzen, 1975). Ajzen (1991)
presented a review of several studies that have Subjective
successfully used TPB to predict intention and Norm
behavior in a wide variety of behaviors. More - - - -
recently, research has found TPB to be ISGP:’Cel_vedl ...ffefer§ toh tt})leh pjcrcelY’edA'ease 1821 dlfﬁlcélétyﬂ(])f
predictive of user acceptance and use behavior ehaviora performing the behavior....” (Ajzen, . . 188). The
Control construct has also been defined in the context of IS
(Pavlou & Fygenson, 2006). o . .
research as "... perceptions of internal and external
constraints on behavior" (Ajzen, 1991, p. 149).
Technology Acceptance Model (TAM)
TAM was adapted from TRA and tailored to Perceived "...the degree to which a person believes that using a
the context of predicting information Usefulness particular system would enhance his or her job

technology acceptance and use (Davis, 1989;
Davis et al., 1989). Though TAM was derived
from TRA, the final model of TAM excludes
the attitude construct in order to clearly explain
intention using the underlying determinants.
Since its original development in the mid-
1980’s, TAM has been applied to a wide range
of technologies and through these several
applications and replications, it has emerged as
perhaps the most robust model predicting user
acceptance.  Research  has  empirically
demonstrated that TAM is comparable to TRA
(Davis et al., 1989) and TPB (Taylor & Todd,
1995), with TAM possessing the strengths of
being more parsimonious and easier to apply
because of its generality.

performance.”" (Davis, 1989, p. 320).

Perceived Ease
of Use

"...the degree to which a person believes that using a
particular system would be free of effort." (Davis,
1989, p. 320).

Decomposed Theory of Planned Behavior
(DTPB)

DTPB was derived from TPB, and TAM to a
certain extent (Taylor & Todd, 1995). While
TPB had been applied to technology
acceptance, one of its limitations was that it
had to be tailored to each specific context.
DTPB sought to remedy this by proposing a
specific set of beliefs that could be used to
study technology acceptance. DTPB uses
attitude toward behavior, subjective norm, and
perceived behavioral control from TPB and

Attitude
Toward
Behavior

Adapted from TRA/TPB. Attitude "...reflects feelings

of favourableness or unfavourableness towards using

the technology" (Taylor & Todd, 1995, p. 148). The
underlying belief structure comprises three constructs:

e  Perceived usefulness: Adapted from TAM.

e  Perceived ease of use: Adapted from TAM.

e  Compatibility: "... is the degree to which the
innovation fits with the potential adopter's existing
values, previous experience and current needs
(Taylor & Todd, 1995, p. 152).

! Appendix 1 is reproduced from Venkatesh et al. (2003) for the discussion on the following models: TRA, TPB,
TAM, DTPB, MM and IDT. The discussion on the MATH model is reproduced from Brown and Venkatesh (2005).
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attempts to decompose the underlying belief
structure that determine these constructs. The
underlying belief structure determining the key
constructs include perceived usefulness and
perceived ease of use from TAM. Empirical
evidence suggests that DTPB is comparable to
TPB and TAM (Taylor & Todd, 1995), but
possesses the advantage of providing a deeper
understanding of acceptance because of the
detailed delineation of as many as eight key
underlying  determinants of technology
acceptance.

Subjective
Norm

Adapted from TRA/TPB. Subjective norm "... reflects

perceptions that significant referents desire the

individual to perform or not perform a behavior."

(Taylor & Todd, 1995, p.148). The underlying belief

structure comprises two social influences:

e  Peerinfluence: Part of the decomposed Subjective
Norm (Taylor & Todd, 1995, p. 152).

e  Superior’s influence: Part of the decomposed
Subjective Norm (Taylor & Todd, 1995, p. 152)

Perceived
Behavioral
Control

Adapted from TRA/TPB. Perceived behavioral control
"... reflects perceptions of internal and external
constraints on behavior." (Taylor & Todd, 1995, p.
149). The control belief structure comprises:

o  Self-efficacy: "...an individual's self-confidence in
his/her ability to perform a behavior." (Taylor &
Todd, 1995, p. 150).

e Resource facilitating conditions: "...reflects the
availability of resources needed to engage in a
behavior, such as ... time and money." (Taylor &
Todd, 1995, p. 150).

e  Technology facilitating conditions: "...reflects the
availability of resources needed to engage in a
behavior ... relating to technology compatibility
issues that may constrain use." (Taylor & Todd,
1995, p. 150).

Motivational Model (MM)

A great deal of research in psychology has
supported a motivational explanation for
behavior. Vallerand (1997) presents a thorough
review of the core perspectives of this
theoretical base. In the context of information
technology, Davis et al. (1992) applied
motivational theory to study user acceptance
and use of new technologies.

Extrinsic
Motivation

"...refers to the performance of an activity because it is
perceived to be instrumental in achieving valued
outcomes that are distinct from the activity itself, such
as improved job performance, pay, or promotions."
(Davis et al., 1992, p. 1112).

Intrinsic
Motivation

"..refers to the performance of an activity for no
apparent reinforcement other than the process of
performing the activity per se." (Davis et al., 1992, p.
1112).

Innovative Diffusion Theory (IDT)

IDT (Rogers, 1995), originally developed in
the 1960s, has its roots in sociology and has
been used to study a diverse innovations,
ranging  from  agricultural  tools to
organizational innovation. In MIS, one of the
first applications of innovation diffusion theory
was by Moore and Benbasat (1991), who
adapted  innovation  characteristics  to
information technology adoption. However,
they did not present a test of the proposed
characteristics as determinants of adoption.
Agarwal and Prasad (1998a) have studied the
role of these characteristics in predicting
acceptance and found modest support for the
predictive validity of innovation
characteristics. In terms of overlap with other
models, relative advantage and ease of use in
IDT are similar to perceived usefulness and
perceived ease of use from TAM/DTPB, and
compatibility is similar to the construct with
the same name used in DTPB.

Relative
Advantage

"...the degree to which an innovation is perceived as
being better than its precursor." (Moore & Benbasat,
1991, p. 195).

Ease of use

Defined to be the opposite of complexity—"...the
degree to which an innovation is perceived as being
difficult to use." (Moore & Benbasat, 1991, p. 195).

Image

"..the degree to which use of an innovation is
perceived to enhance one's image or status in one's
social system." (Moore & Benbasat, 1991, p. 195).

Visibility

"..the actual visibility of the PWS" (Moore &
Benbasat, 1991, p. 203).

Compatibity

"...the degree to which an innovation is perceived as
being consistent with the existing values, needs, and
past experiences of potential adopters." (Moore &
Benbasat, 1991, p. 195).

Results
Demonstra-

bility

"One dimension concentrated on the tangibility of the
results of using the innovation, including their
observability and communicability, and was labeled
Result Demonstrability. In other words, the more
"amenable to demonstration the innovation is, [and]
the more visible its advantages are... the more likely it
is to be adopted" (Moore & Benbasat, 1991, p. 203).
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Voluntariness
of Use

"..the degree to which use of the innovation is
perceived as being voluntary, or of free will"* (Moore &
Benbasat, 1991, p. 195).

Model of Adoption of Technology in
Households (MATH)

The MATH model includes factors influencing
household technology adoption. The model
was developed based on the TPB (Ajzen, 1991)
and suggests that attitude, subjective norms,
and perceived behavioral control predict
household technology adoption [for a
discussion, see Brown and Venkatesh (2005)].

Attitudinal
Beliefs

Attitude is formed from cognitive beliefs and refers to

an “individual’s positive or negative feeling (evaluative

affect) about performing the target behavior” (Fishbein

& Ajzen, 1975, p. 216).

The attitude construct includes five constructs:

e Applications for personal use:
“The extent to which using a PC enhances the
effectiveness of household activities” (Venkatesh
& Brown, 2001, p. 82).

e Utility for children:
The extent to which using a PC enhances the
children’s effectiveness in completing homework
and other activities (Venkatesh & Brown, 2001).

e  Utility for work-related use:
The extent to which using a PC enhances the
effectiveness of performing work-related activities
(Venkatesh & Brown, 2001).

e  Applications for fun:
“The pleasure derived from PC use” (Venkatesh
& Brown, 2001, p. 82).

e  Status gains:
The increase in prestige that coincides with the
purchase of a PC for home use (Venkatesh &
Brown, 2001).

Normative
Beliefs

Normative beliefs represents the social influences
on behavior and refers to the perception about
whether others who are important to a person
believe that he or she should engage in a particular
behavior (Fishbein & Ajzen, 1975).
Normative beliefs includes three constructs:

e  Friends and family influences:
“The extent to which members of a social network
influence one another’s behavior” (Venkatesh &
Brown, 2001, p. 82).

e  Secondary sources’ Influences:
The extent to which information from TV,
newspaper and other secondary sources influences
behavior (Venkatesh & Brown, 2001).

e  Workplace referents Influences:
The extent to which coworkers influence behavior
(Taylor & Todd, 1995).

Control
Beliefs

Perceived behavioral control represents the constraints
on behavior and refers to the “perceived ease or
difficulty of performing a behavior” (Ajzen, 1991, p.
188).
e  Fear of technological advances:
The extent to which rapidly changing technology
is associated with fear of obsolescence or
apprehension regarding a PC purchase (Venkatesh
& Brown, 2001).
e  Declining cost
The extent to which the cost of a PC is decreasing
in such a way that it inhibits adoption (Venkatesh
& Brown, 2001).

e High cost
The extent to which the current cost of a PC is too
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high (Venkatesh & Brown, 2001).

Perceived ease of use

The degree to which using the PC is free from
effort (Davis, 1989); see also Venkatesh & Brown
(2001).

Requisite knowledge:

“The individual’s belief that he/she has the
knowledge necessary to use a PC (Venkatesh &
Brown, 2001).
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Appendix 2: Constructs, Items and Measurement Sources

Construct
(measurement source)

Items

Attitude
(Davis et al., 1989)

Using a computer at home is a idea. (Bad...Good)

Using a computer at home is a idea. (Foolish... Wise)

| the idea of using a computer at home. (Dislike...Like)

Using a computer at home is . (Unpleasant...Pleasant)

Subjective Norm
(Mathieson, 1991; Taylor & Todd,
1995)

People who influence my behavior think that | should use a computer at home.

People who are important to me think that | should use a computer at home.

Perceived Behavioral Control
(Mathieson, 1991; Taylor & Todd,
1995)

| have control over using a computer at home.

| have the resources necessary to use a computer at home.

| have the knowledge necessary to use a computer at home.

Given the resources, opportunities and knowledge it takes to use a computer at home, it would
be easy for me to use a computer.

A computer is not compatible with other technologies | use at home and work.

Perceived Usefulness
(Davis et al., 1989)

Using a computer improves my performance at home.

Using a computer at home increases my productivity.

Using a computer enhances my effectiveness at home.

| find a computer to be useful at home.

Perceived Ease of Use
(Davis et al., 1989)

My interaction with a computer is clear and understandable.

Interacting with a computer does not require a lot of my mental effort.

| find a computer to be easy to use.

| find it easy to get a computer to do what | want it to do.

Compatibility
(Taylor & Todd, 1995)

Using a computer is compatible with many aspects of my home.

I think that using a computer system fits well with the way | do things at home.

Using a computer fits into style of activities at home.

Peer Influence
(Taylor & Todd, 1995)

My co-workers think | should use a computer at home.

My friends think | should use a PC at home.

Superior Influence
(Taylor & Todd, 1995)

My superiors think | should use a computer at home.

My boss thinks | should use a PC at home.

Efficacy
(Taylor & Todd, 1995)

| feel comfortable using a computer on my own.

If | wanted to, | could easily operate a computer on my own.

| can use a computer even if no one is around to help me.

Resource Facilitating
Conditions
(Taylor & Todd, 1995)

1 won't be able to use the computer at home when | need it.

The cost of maintaining a computer (e.g., utility cost, additional phone line, repair, Internet
service) at home is high.

Technology Facilitating
Conditions
(Taylor & Todd, 1995)

Other equipment and technologies | have at home are not compatible with a computer.

The software | use at other places (e.g., work) is not compatible with my computer at home
and/or other software | have at home.

| have trouble reading my disks on my computer at home.

Extrinsic Motivation
(Davis et al., 1992)

Operationalized same as perceived usefulness—see (Davis, 1989; Davis et al., 1992).

Intrinsic Motivation
(Davis et al., 1992)

| find using a computer to be enjoyable.

The actual process of using a computer is pleasant.

| have fun using a computer.

Relative Advantage
(Moore & Benbasat, 1991)

Using a computer enables me to accomplish tasks more quickly.

Using a computer improves the quality of work | do at home.

Using a computer makes it easier to perform some activities at home.

Using a computer enhances my effectiveness in performing activities at home.

Using a computer gives me greater control over different activities at home.

Ease of use
(Davis et al., 1989)

See Perceived Ease of Use (above)

Image
(Moore & Benbasat, 1991)

People who use a computer at home have more prestige than those who do not.

People who use a computer at home have a high profile.

Using a computer is a status symbol.
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Visibility
(Moore & Benbasat, 1991)

I have seen what others do using a computer at home.

| see a computer at many homes.

A computer is not very visible in homes.

Result Demonstrability
(Moore & Benbasat, 1991)

I have no difficulty telling others about the results of using a computer at home.

| believe | could communicate to others the consequences of using a computer at home.

The results of using a computer at home are apparent to me.

I would have difficulty explaining why using a computer at home may or may not be
beneficial.

Voluntariness of Use
(Moore & Benbasat, 1991)

My use of a computer at home is voluntary.

No one who holds power over me requires me to use a computer at home.

Although it might be helpful, using a computer at home is certainly not compulsory.

Applications for Personal Use
(Brown & Venkatesh, 2005)

| find that the computer has tools for personal productivity.

| find that the computer has tools to support household activities.

The computer has software that helps with activities in the house.

Utility for Children
(Brown & Venkatesh, 2005)

The computer provides applications that my Kid(s) can use.

The computer has useful software for my child (or children).

| find the computer to be a useful tool for my child (or children).

Utility for Work-Related Use
(Brown & Venkatesh, 2005)

The computer is useful for me to work-at-home.

The computer provides applications related to my job.

| am able to work at home more effectively because of software on my computer.

Applications for Fun
(Brown & Venkatesh, 2005)

The computer provides many applications that are enjoyable.

| enjoy playing computer games.

My computer has applications that are fun.

| am able to use my computer to have fun.

Status Gains
(Moore & Benbasat, 1991)

Operationalized same as image from innovation diffusion theory—see (Moore & Benbasat,
1991).

Influence from Friends and
Family
(Brown & Venkatesh, 2005)

My friends think | should use a computer at home.

Those in my social circle think | should use a PC at home.

My family members think | should use a computer at home.

My relatives think | should use a computer at home.

Information from Secondary
Sources
(Brown & Venkatesh, 2005)

Information from newspapers suggests that I should use a computer at home.

Information that | gather by watching TV encourages me to use a computer at home.

Based on what I have heard on the radio, | am encouraged to use a computer at home.

Rapid Change in Technology
(Fear of Obsolescence)
(Brown & Venkatesh, 2005)

The trends in technological advancement are worrisome to me.

1 fear that today’s best home PC will be obsolete fairly soon.

| am worried about the rapid advances in computer technology.

Declining Cost
(Brown & Venkatesh, 2005)

The cost of PCs is constantly declining.

| believe the cost of computers will continue to decline in the future.

| think we will see better computers for a lower price in the near future.

High Cost
(Brown & Venkatesh, 2005)

Computers that are available today are too expensive.

| think computers are quite pricey.

| consider a computer to be a big-ticket item.

Perceived Ease of Use
(Davis et al., 1989)

Same as perceived ease of use from TAM, see above.

Requisite Knowledge for PC
Use
(Taylor & Todd, 1995)

Same as efficacy from DTPB —see (Taylor & Todd, 1995).

Intention to Use (applicable only
to current non-owners)

(Brown & Venkatesh, 2005)

| intend to adopt a computer at home.

| predict that | would adopt a computer at home.

| expect to adopt a computer at home in the near future.

Use Behavior (applicable only to
current owners)

(Brown & Venkatesh, 2005)

On average, how much time every day do you spend on a computer at home?

hours and minutes
Please estimate the average time you spend every day using a computer at home.
hours and minutes
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