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ABSTRACT

An ongoing requirement in the 21st century is that marketers must
understand the impact of the network economy on buyer behavior.
Although new models will certainly be developed, it seems
reasonable that existing models of buyer behavior will still apply.
This study uses structural-equations modeling to test if three
popular models of behavioral intent-the theory of reasoned action,
the theory of planned behavior, and the technology acceptance
model-work in a network context. It recommends the technology
acceptance model as superior to the others in the current network
context, and also shows how to check and account for the presence
of common method bias in a single source instrument. © 2002 Wiley
Periodicals, Inc.

As an army of researchers has clearly announced, the network economy
has begun (for an overview ofthe network economy, see Achrol & Kotler,
1999). Do online buyers behave the same as off-line buyers? Will exist
ing models of buyer behavior work in an environment that the creators
may not have even imagined when they developed their theories?

This study addresses several of these questions as they relate to be
havioral intent (BI) in a network environment. By considering two di
chotomous dimensions of buyer purchasing behavior, a basic grid may
be created. The first dimension is simply intent: procurement or shop
ping. Procurement being defined as a buyer's desire to purchase a spe-
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cific product or service where the decision has already been made as to
what to purchase and the only remaining objective is to obtain the good
or service. Shopping is a more general classification for when the buyer
has not yet finalized what product or service to buy. The second dimen
sion is Internet consideration. This simply segments buyers into those
who will consider making purchases via the Internet and those who will
not. It is reasonable to expect the shopping behavior of buyers that fall
into one of these segments will differ from the behavior of the buyers in
the other three segments.

This study will restrict itself to analyzing models of buyer behavioral
intent in the procurement and Internet consideration segment. In the
social sciences, the Fishbein and Ajzen (1975) theory of reasoned action
(TRA) is generally recognized as the best starting point for studying the
determinants and effects of individuals' intentions (see Sheppard, Hart
wick, & Warshaw, 1988). Thus, this article will start with the TRA and
compare it with two more recent derivatives by using structural equa
tions modeling (SEM). The TRA-and both derivative models-have
been used by other researchers to predict behavioral intentions toward
new technologies (e.g., Nataraajan, 1993), but this may be the first re
search to directly compare all three models in a single study of con
sumers.

LITERATURE REVIEW

Theory of Reasoned Action

The theory of reasoned action (Fishbein & Ajzen, 1975) assumes two
independent determinants ofbehavioral intention-attitude toward be
havior and subjective norm-which are correspondingly related to be
havioral and normative beliefs. Figure 1 diagrams how this model pre
dicts actual behavior.
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Figure 1. Theory of reasoned action.

and Ajzen (1975)
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Attitude toward behavior refers to the degree in which a buyer has a
favorable or unfavorable reaction (evaluation, appraisal, etc.) toward a
given behavior. Normative beliefs consider the probability that impor
tant referent persons or groups approve or disapprove of performing a
given behavior.

Sheppard et al. (1988) found that many researchers have used the
Fishbein and Ajzen model in goal situations even though the initial
model was created to handle behaviors (e.g., riding a bike), not the out
comes ofthe behavior (e.g., losing weight). The theory of reasoned action
has proven remarkably robust, even when generalized beyond its theo
retical underpinnings, and has been widely applied in a variety of re
search settings, including modeling the acceptance of new technology
(e.g., Davis, Bagozzi, & Warshaw, 1986; Scannell, 1999). Davis et al.
(1989) also noted that the TRA very practically assumes that all other
factors that influence behavior do so indirectly, by influencing attitude,
social norms, or their relative weights. If true, this means the internal
TRA variables may be used as a common frame ofreference to integrate
various research studies.

THEORY OF PLANNED BEHAVIOR

Ajzen (1991) developed the theory of planned behavior to compensate
for the theory of reasoned action's chief flaw-a lack of consideration of
volitional control. The theory of planned behavior assumes three inde
pendent determinants of intention: attitude toward behavior, subjective
norm, and perceived behavioral control, which are related to three types
of beliefs: behavioral, normative, and control (see Figure 2).

The constructs of attitude toward behavior and subjective norm are
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Figure 2. Theory of planned behavior.

1)

EXPLATh'ING SHOP-BOT USE ON THE WEB 947



identical to those previously discussed for the theory of reasoned action.
The addition of perceived behavior control is the key difference between
the theory of planned behavior and the theory of reasoned action. Per
ceived behavioral control refers to a buyer's perception of the ease or
difficulty of performing a given behavior and should vary across situa
tions and actions. Control beliefs are measured in terms of resources
and opportunities possessed (or not possessed) by the individual and
also considers anticipated obstacles or impediments.

As one would predict, the more favorable the buyer's attitude and
social norm toward a given behavior and the greater the buyer's per
ceived behavioral control, the greater the expected buyer intention to
perform the given behavior. It is vital to note that the relative impor
tance of attitude, subjective norm, and perceived behavioral control in
the prediction of intention is expected to change across behaviors and
situations. So in some situations only one or two of these determinants
may be significant. The theory of planned behavior has also been used
to model the acceptance of new technology (Scannell, 1999).

TECHNOLOGY-ACCEPTANCE MODEL

Like the theory of planned behavior, the technology acceptance model
is also a derivative of the theory of reasoned action. Unlike the other
two general theories, the primary purpose of the technology-acceptance
model is exactly what its name states. In his 1986 dissertation, Davis
designed it to specifically explain computer-usage behavior. Davis' tech
nology-acceptance model (TAM) is much less general than the TRA, but
because it incorporates findings from the IS (information systems) lit
erature, it should be well suited for modeling computer acceptance. De
spite, or because of, the specific nature of TAM, its use is becoming
widespread in the diffusion ofinnovation literature. As ofJanuary 2002,
the Institute for Scientific Information's Social Science Citation Index®
listed 517 journal citations to the first two journal articles to introduce
TAM (Davis, 1989; Davis et aI., 1989).1 In addition to the expected ci
tations in management and information technology journals, TAM has
been published in other fields, including Pharmaceutical Research
(Gaither, Bagozzi, Ascione, & Kirking, 1997) and Personnel Psychology
(Morris & Venkatesh, 2000).

As can be seen in Figure 3, subjective norms are not directly seen as
a significant factor in this model.

TAM was designed to help explain, as well as predict, user behavior
by tracing the impact of external factors on internal beliefs, attitudes,

'This number is inflated, as some researchers cite both articles, but it does serve as an indicator
of how well accepted TAM has become in a short period of time.
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Figure 3. Technology-acceptance model.

and intentions. TAM assumes that two key beliefs-perceived useful
ness and perceived ease of use-are key determinants of computer ac
ceptance behaviors. Perceived usefulness (U) captures the buyer's per
ception that a specific computer application-such as a shop-bot-will
improve his or her shopping productivity (e.g., buy enabling him to ob
tain a better price or save time). Perceived ease of use (EOU) captures
the buyer's expectation about the effort required to use a shop-bot.

Both TRA and TAM state that actual behavior is determined by be
havioral intent (BI), but in TAM, BI = A + U. TAM does not include
subjective norm as a determinant of BI. In TAM, Attitude (A) is deter
mined by U and EOU. As Nataraajan and Warshaw noted (1991), it is
important to consider ifmodels are theoretically comparable before they
are empirically compared. Because TPB and TAM are derivatives of the
TRA and consequently use many of the same constructs as well as pro
vide predictions of behavior, an empirical comparison is justified.

RESEARCH HYPOTHESES

Will existing models ofbuyer behavior work in an environment that the
creators may not have even imagined when they developed their theo
ries? Which of these three models best explains how buyers' behavior
intentions toward shop-bots are formed?

HI: All three models (TRA, TPB, and TAM) are appropriate (will
work) in a network environment.

H2: TRA *- TPB *- TAM.

Because TPB and TAM are refinements of TRA, one would expect
both derivatives to explain more variance than the original model. Shop
bots are a technological tool to help buyers. The technology-acceptance
model was specifically developed for such a situation. Thus, TAM is
expected to explain more variance than TPB.
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H2(a): TPB and TAM will explain more of the variance in buyer be
havioral intentions toward shop-bots than TRA

H2(b): TAM will explain more of the variance in buyer behavioral
intentions toward shop-bots than TPB.

Because all the data were collected from one survey, common-method
bias probably exists. This would be a concern for all three models.

H3: Common-method bias exists whenever these behavioral con
structs are measured using a single survey instrument.

RESEARCH DESIGN

The unit of analysis was buyer's intention to use a shop-bot to purchase
a book. Shop-bots-also known as shopping agents, intelligent agents,
and spiders-have the potential to quickly and easily inform buyers
which Internet retailer will give them the best price for a specific prod
uct. In order to focus on buyer behavioral intent in the procurement and
Internet consideration segment, the respondents were asked questions
about book purchases.

The Sample

An undergraduate sample from a large introduction-to-marketing class
at a major public university was chosen for several reasons:

Undergraduate students are very familiar with pes, currently the
primary means of accessing the Internet.
Because the purpose of the study was to test three existing models,
a fairly homogeneous group minimizes the impact of external fac
tors not covered by the models.
Both the TPB and TAM models were expected to use a total of 13
manifest variables. Using a conservative rule of thumb requires 10
sample points per manifest variable. Thus, a sample large enough
to readily provide 130 complete questionnaires was required.
The students' time could ethically be used for research purposes,
because the material obtained was made available to them in a fu
ture lesson.

A structured questionnaire was created for this research. The major
ity of questions are 7-point Likert scaled. As much as possible, the ques
tions were based upon previously published questionnaires. However,
given the relative newness of the network economy, the questions re
quired some modification. Therefore, a lengthy questionnaire was given
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to a convenience sample of 43 undergraduates who were paid for their
time. On the basis of this pretest, a much shorter questionnaire was
created, with some refinements to the remaining questions. There was
a cover page introducing the final questionnaire that explained what
shop-bots were and how they worked for those who were unfamiliar with
them. The respondents were told to think of books you buy for fun or
for other people, not textbooks."

There were approximately 400 students in the auditorium when the
questionnaire was handed out. They were told that the researchers were
interested in how people purchased books and that this information
would be used in a future class. No other incentive was provided. Three
hundred twenty-four students submitted a response. Of these, 49 had
to be discarded as random responses (e.g., about 15% of the respondents
just filled in the same answer for every question or had at least two
answers that were not possible options). Because there was no incentive,
the motivation for submitting a nonsense survey is questionable. The
respondents were asked for an e-mail address to be used in a follow-up
survey. Perhaps these 15% were concerned that their names would be
flagged for not participating or merely wanted to generate a visible,
albeit nonmeaningful, compliance.

Structural-equations modeling (SEM) uses a list-wise method of pro
cessing. That is, it eliminated all samples that are missing data for any
of the manifest variables. A useable sample of 199 (TRA), 198 (TPB),
and 200 (TAM) was analyzed-far more than the study's statistical
minimum goal of 130.

The Measures

All three models use the constructs Behavioral Intent and Attitude. The
questions for Behavioral Intent-on the "strongly disagree"/"strongly
agree" scale-were

If I buy a book in the next 30 days, I predict I would use a shop-bot.
I would never use a shop-bot. (reversedP
I won't use a shop-bot because I would rather start at a bookstore
site instead of a shop-bot site. (reversed)
Assuming I was going to buy a book in the next 30 days, I would
use a shop-bot.

One reviewer noted that the measures used in this study for behav
ioral intent may reasonably be considered as measures for behavioral
expectations. Either construct works equally well for this study.

2This manifest variable was not used in the TAM simulation because it was highly correlated with
one of the Ease-of-Use questions. The confounded Ease-of-Use question was also dropped from
the TAM simulation for this reason.
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As previous researchers have pointed out (e.g., Scannell, 1999), some
times a single manifest variable is appropriate for latent variables. As
Attitude is a perception, only one question was asked for this construct.
This also helped with questionnaire parsimony. In addition, the use of
a single item for attitude means that the reliability of the measure is
not only unknown, but likely high. This reduces the chance that a sig
nificant coefficient would be found.

My attitude toward my using a shop-bot to buy books is: (very neg
ative, slightly negative, slightly positive, very positive).

The TRA and TPB models use Subjective Norm as a key construct.
Four manifest measures are calculated for subjective norms: parental,
friend, professor, and employer (for those who are employed). These
manifest variables are calculated by multiplying the appropriate nor
mative beliefs and motivation to comply. The range for these results are
from -21 to 21, and were linearly transformed by adding 22 to the
calculation and then dividing by 6. This transformation resulted in a
scale similar to the 7-point Likert scale used for most of the other man
ifest variables.

The questions for Normative Beliefs on the "strongly disagree"/
"strongly agree" scale were:

In general, I believe that my parents (or legal guardians) would
favor my using shop-bots to buy books.
In general, I believe that my friends would favor my using shop
bots to buy books.
In general, I believe that my professors would favor my using shop
bots to buy books.
In general, I believe that my employer would favor my using shop
bots to buy books.

The questions for Motivation to Comply were:

In general, my parents' (or legal guardians) position on shop
bots ...
In general, my friends' position on shop-bots . . .
In general, my professors' position on shop-bots
In general, my employer's position on shop-bots

A special scale answered these questions. There were three rebellious
type answers: ... (strongly, no-adjective, slightly) influenced my po
sition in the opposite direction as their position; there was a neutral
response (had no influence); and there were three positive answers:
(slightly, no-adjective, strongly) ... influenced my position in the
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same direction as their position. These answers were coded from -3 to
3 to resolve the rebellious motivation factors (i.e., this resolved the sit
uations where a respondent's motivation to comply was to do the op
posite of what the influential norm indicated).3

The theory of planned behavior adds PBC to the theory of reasoned
action. The questions for Perceived Behavior Control were

I anticipate having problems using a shop-bot to buy books that will
take a lot of time to fix. (reversed)
If I need help using a shop-bot, I know people who would help me.
I foresee problems with my using a shop-bot and do not know how
I would solve them. (reversed)

The technology-acceptance model uses Perceived Usefulness and Per
ceived Ease of Use. The questions for Perceived Usefulness were

Using shop-bots would save me money when buying books.
Using shop-bots would save me time when buying books.
Using shop-bots would increase my productivity.
I would find shop-bots useful when buying books.

The questions for Perceived Ease of Use were

Learning to operate shop-bots would be easy for me.
It would be easy for me to become skillful at using shop-bots.
I would find shop-bots easy to use.

RESULTS

At first glance, HI appears to be rejected (see Figure 4). TRA and TPB
do not appear to fit well in a network environment. Only TAM has a
comparative fit index over 0.90. H2 and its subhypotheses are sup
ported. TAM is clearly the best model for this context with a virtually
perfect fit (CFI = 0.981) and 81.1% ofthe variance in behavioral intent
explained. As expected, TPB falls in the middle and TRA explains the
least variance in behavioral intent (43.2%).

In order to investigate H3- the existence of common method bias
the previous analyses were replicated with the change that the item
errors for each factor were allowed to covary within the factor. The re
sults ofthese estimations are in Figure 5. By comparing the differences
in R squared, the existence of common-method bias is made apparent.

3The authors have not seen this approach to Motivation to Comply used in the literature. However,
it follows from a literal interpretation of the theory and worked quite well in practice.
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Theory of Reasoned Action (TRA)
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Fit of Three Models
TRA TPB TAM

CFI 0.751 0.742 0.981

RMSEA 0.131 0.100 0.036

R-5quared 0.432 0.581 0.811

Figure 4. Initial comparison of three models (raw path coefficients and standard
errors.

Fit of Three Models
TRA TPB TAM

CFI 0.944 0.921 0.989

RMSEA 0.086 0.066 0.031

R-5quared 0.758 0.859 0.917

Figure 5. Comparison of the three model fits allowing item error covariance.

954 GENTRY AND CALANTONE



For TRA, TPB, and TAM, common-method bias accounts for 27.7%,
32.6%, and 10.5% of the variance in behavioral intent, respectably.
Thus, H3 was not rejected and there is strong evidence for common
method bias.

Given common method bias, HI and H2 (see Figure 5) should be re
considered. There is now strong support for HI. When accounting for
common-method bias, all three models fit within a network environ
ment. H2 and its subhypotheses are still supported. TRA, TPB, and
TAM-respectively, explain 75.8%, 85.8%, and 91.6% ofthe variance in
behavioral intent.

CONCLUSIONS

All three models of behavioral intent work in a network context. In this
study, the technology-acceptance model is superior to both the theory of
reasoned action and the theory of planned behavior for explaining var
iance in behavioral intention and in terms of model fit-at least within
a procurement context. Future research is needed to also test this within
a shopping context and to see if the superiority ofTAM to TRA and TPB
can be replicated.

The results beg the obvious question: Why did TAM outperform the
TRA and TPB? The authors believe that this is at least partially due to
TAM's use of two specific beliefs-Perceived Usefulness and Ease of
Use-that apply to all attitudes in varying contexts. In contrast, the
other two models stipulate that factors influencing attitudes are unique
for each situation. In effect, the TRA and TPB require researchers to
reinvent the wheel with each situation. The more general TAM allows
researchers to use the same constructs for any situation and effort can
be more productively spent on improvement the measurements that
capture these constructs. In addition, TAM benefits by not considering
the consistently unreliable-at least in researchers' ability to consist
ently capture-construct subjective norms.

Based upon this study's results, it is recommended that researchers
test for common-method bias when using a single survey instrument.
When using the Motivation to Comply construct, researchers may cap
ture any rebellious motivations to do the opposite of the perceived nor
mative belief by negatively coding it before multiplying it by the appro
priate normative belief.
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