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Purchase Intentions and the Dimensions of Innovation: An Exploratory Model

Susan L. Holak and Donald R. Lehmann

The ultimate success of new product R&D de-
pends as much on customer accepiance as on
technological breakthroughs. In this article, Su-
san Holak and Donald Lehmann focus on cus-
tomer acceptance by exploring the manner in
which the general attributes of Rogers (relative
advantage, compatibility, complexity, divisibility
and communicability) plus perceived risk com-
bine to form the intention to buy an innovation.
Results demonstrate a causal structure among
these attributes and lead to various implications
Jor R&D guidelines and product design.
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The success of innovative products ¢zpends as
much on consumer acceptance as on technologi-
cal factors. Acceptance or adoption of such a
product is necessarily influenced by consumers’
purchase intentions which, in turn, are deter-

- mined by certain general attributes (characteris-

tics) of the products.

A substantial amount of literature has exam-
ined factors affecting the success of R&D pro-
jects, such as environmental elements [9], the
product life cycle [20], competitive pressures
[14], patents [18], R&D funding [19] and organi-
zational structure [6,15], among others. Consid-
erable effort also has been devoted io predicting
the success of new product introductions [3,17].
However, in spite of frequent suggestions to
maintain a customer orientation [29], surprisingly
little research has appeared that suggests how this
customer focus might be incorporated intc R&D
projects. (Hauser’s [10] case study of the narrow-
band video telephone innovation is the one ex-
ception.) This study, therefore, focuses on the
impact—direct or indirect—of selected attributes
{(specifically Rogers’ [26] general attributes—rel-
ative advantage, compatibility, complexity, divis-
ibility (trialability) and communicability (observ-
ability)—plus perceived risk [4,22]) on the
planned adoption of consumer durables.

A model is developed to evaluate these im-
pacts, and causal relationships are established
among these attributes and consumer intention to
purchase innovations. Data for the research were
collected from consumer decision makers prior to
the purchase of nineteen technologically inten-
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sive durable innovations selected for the analysis.
Results indicate that complexity has an important
indirect impact on intention through its effects on
relative advantage, communicability and per-
ceived risk, and that compatibility—and, to a
lesser extent, relative advantage and perceived
risk—has a direct impact on purchase intention.

Background

New product diffusion research has drawn on
studies from several social science disciplines,
particularly rural sociology and agricultural eco-
nomics, for concepts related to product adoption.
For example, Rogers [26] suggested five innova-
tion attributes that have become familiar aspects
of new product evaluation [11,12,16,23]. These
are the constructs that will be used in this study
with the addition of a sixth, perceived risk, as
suggested by Bauer [4].

Although marketing researchers have used
these constructs as explanatory factors to predict
purchase intention, little work has been done on
how they actually operate to affect intention and
adoption. Further, Rogers’ [26] dimensions have
not been related directly to primary attributes or
to actionable product design features [24], so
their discriminant validity has not been well es-
tablished. Prior use of innovation dimensioz. also
presupposed their independence rather than sug-

gesting interrelationships among them. Ostlund
[22], however, did indicate that redundancies ex-
ist among the constructs, as Rogers and Shoe-
maker suggested in an earlier study [27]. The
present research provides an explanation for
Ostlund’s results in the form of causal relation-
ships among these evaluative dimensions.

Researchers from many disciplines have ex-
plored relationships between innovation attrib-
utes and adoption of new items, but much of this
research has been subject to criticism. Downs
and Mohr [5], for example, suggest that a major
flaw in innovation studies has been researchers’
failures to make a clear distinction between pri-
mary and secondary attributes!; they concede,
however, that often this is a difficult task, be-
cause primary attributes may be affected by situa-
tions or social influences that make them take on
some secondary forms. Both Downs and Mohr
[5] and Tornatzky and Klein [28] question the ex-
istence of a ‘‘unitary theory of innovation;
Downs and Mohr [5], in particular, caution about
generalizing the relationships among innovation
attributes and adoption.

Tornatzky and Klein [28] conclude from their
meta-analysis of seventy-five studies from vari-
ous disciplines that although often fraught with
conceptual and methodological weaknesses, rela-
tionships between certain innovaticn attributes
and adoption show some ‘‘consistency in direc-
tionality.”” They suggest studying (1) the opera-
tionalization of subjective (secondary) percep-
tions and (2) the analysis of the interdependence
of perceived attributes, noting that only three of
the seventy-five studies dealt with attribute inter-
dependence by presenting intercorrelation tables.

Gatignon and Robertson [8,25], in their inter-
disciplinary summary of innovation research,
noted that consumer researchers have paid little
attention to innovation attributes and suggesied
several areas for possible future research. They
identified consumer technology innovations as a
product classification particularly in need of fur-
ther study. Our study addresses some of the is-
sues they raised by focusing specifically on tech-
nologically intensive consumer durables.

" Torzatzky and Klein [28] describe primary attributes as those
. .inhere:t to the innovation of technology and invariant across
settings and sigznizations’’ (such features as size or weight). Sec-
ondary attribuies ai: defined by Downs and Mokr [S] as ‘. . .per-
ceptually-based (ur subjective) characteristics.”

.

o
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We begin by describing the attributes used and
the proposed model. Next, more specific opera-
tionalizations of the attributes are identified and
their discriminant vaiidity demonstrated. Rela-
tionships among the innovation attributes and the
exieni to which they are usefui for evaiuating new
products are ihen discussed. A path modei is de-
veloped to describe the interdependence among
the attributes. Finally, some implications for
R&D project direction and marketing are pre-
sented.

Perceived Attributes Having an Impact on
Innovatior Adoption

Product diffusion literature suggests that the fo!-
lowing five perceived product attributes have an
impact on the rate of innovation adoption: (1) rel-
ative advantage, (2) compatibility, (3) complex-
ity, (4) divisibility (trialability) and (5) communi-
cability [7,23,24,26]. Bauer [4] proposed a sixth
dimension, perceived risk, later used by Ostlund
[23].

Several studies suggest that perceived innova-
tion attributes dominate psychiological and/or
demographic variables with respect to adoption
behavior [11,12,16,22,23]. Although all of these
studies incorporate Rogers and Bauer’s innova-
tion attributes, the relative importance rankings
of the six variables differ across studies.

Ostlund [23] indicated that compatibility and
relative advantage predominate as purchase pre-
dictors for low-ticket food prodiac:s. Relative ad-
vantage and perceumd risk rat::aga received high-
est lmportarlce Welgl’l[S ll'l the case OI oven
cooking bags. Compatibility and complexity at-
tribute perceptions ranked highest in relative im-
portance in discriminating between adopters and
nonadopters of a solar energy system [16]. Holak
[11,12] found compatibility, relative advantage
and perceived risk ratings to have a consistently
significant impact on reported purchase intention
for several durable and nondurable product inno-
vation categories. Overall then, results from
these studies suggest that compatibility and rela-
tive advantage are the most important predictors
of innovation adoption.

Ostlund [22] focused on six hypothetical low-
ticket innovations. He obtained ratings for each
on Rogers and Bauer’s six attributes, then factor

analyzed responses for each product. He found

substantial redundancy among the evaluative
variables. The pzttern of redundancy, however,
differed across all products, so Ostlund con-
tended that in spite of redundancies, the number
of attributes could not be reduced. Still, given the
redundancies among perceived innovation attrib-
utes in Ostiund [22] and the unequal importance
of certain attributes evident in Ostlund {23}, La-
Bay and Kinnear {i6] and Hoiak {i1,12], it seems
prudent to examine the interrelationships amonz
these variables.

Model Development

This study investigates innovation acceptance in
terms of purchase intention. Although inteation
does not always lead to subsequent purchase, it is
significantly related and is the best measure avail-
able in cross-sectional studies for products in the
early stages of their life cycles [21]. Purchase in-
tention is assumed to depend on the six perceived
product attributes offered by Rogers [26] and
Bauer [4].

The six perceived preduct atiributes used are
as follows.

Relative advantage refers to the degree to
which an innovative product is perceived to be
superior to those that preceded it [22,26].

Compatibiity relates to the degree to which an
innovation is consistent with adopters‘ behavior
pauems, life-styles and values. Some Iammaﬁty
contribuies to adopters’ senses of security with
new ltems This may be determined to some ex-
tent by culture as well as by products that have
previously been accepted.

Complexity relates to the degree to which an
innovation is perceived to be relatively difficult to
understand and use. It is generally held that inno-
vation adoption occurs more readily among prod-
ucts and ideas that appear less complex.

Divisibility relates to the degree to which an
innovation may be tried on a limited basis or
without vast initial commitment. It is thoug’t that
consumers are more apt to adopt a product they
perceive to be relatively more divisible than other
offerings.

Communicability is thought to relate to the rate
of diffusion and adoption. If product results or
benefits are perceived easily and expressed read-
ily, information about the item will be dissemi-



COLUMBIA BUSINESS SCHOOL

(+)

(+)

COMPLEXITY

-)

DIVISIBILITY

(+)

Figure 1. Path model of new product evaluaticn

nated across a population more quickly than it
would about items having low communicability.

Perceived risk as introduced by Bauer [4] and
interpreted by Ostlund [23] is related to . . .the
degree to which product performance and/or psy-
chosocial risks are attributed to a product.”’ The
psychosocial risks introduced refer to pur-
chasers’ concerns about othicr people’s opinions
of using the item.

Theory presented in the adoption literature
[26] and results from previous research were used
to devele the model for this study. The model,

b5 | PN

however, is essentially coriginzl, since specific

links among these six attributes have not been

RELATIVE
ADVANTAGE

(+)

COMPATIBILITY

PERCEIVED |
RISK

widely discussed before. Figure 1 depicts the
model and shows postulated interrelationships
among perceived attributes?; some dimensions
have direct and others have indirect impacts on
innovation adoption.

The model was specified in three basic steps.
Based on background evidence discussed earlier,
it was first hypothesized that compatibility, rela-
tive advantage and perceived risk have direct im-

2 Figuse 1 depicts the final version of the model. The original
model was modified to include a positive relationship between divis-
ibility and communicability (see discussion in ‘‘Analysis and
Results™).
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pacts on intention. The second step in the devel-
opment of the model was to specify (also based
on background liierature) the manner in which
the three remaining constructs (complexity, di-
visibility and communicabiiity) aifect purchase
intention indirectly. Finaily, factor analytic
results from Ostiund {22] were used to corrobo-
rate the existence of paths.

Hypothesized Relationships

Relationships among the six innovation attributes
are first discussed in terms of their impacts on
purchase intent, then on each other. Compatibil-
ity and relative advantage are hypothesized to
have direct and positive effects on intention,
while perceived risk is expected to have a direct
but negative impact on intention.

Compatibility. Perceived compatibility is hy-
pothesized to drive much of the innovation evalu-
ative process by its direct effect on purchase in-
tention as well as its effects on other attributes.
This assertion is intuitively appealing given that
humans are, in general, resistant to change (i.e.,
risk averse in gains) according to Kahneman and
Tversky [13]. Compatibility is also expected to
have impacts on relative advantage, communica-
bility and risk.

Perceived compatibility is anticip 1ied o have a
posmve impact on reiative advantage. Intui-

ra oL 2 o-Sal

uvely, if an iiem is lll(ll!?n io be in keeping wiih
one’s past experience, va.hi s and hfe-smc, one
probably would be familiar with previous items

amd thira menne anmalia A Sindaine tha aracant in_
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novation in terms of its superiority over prior of-
ferings. If an innovation were perceived to be in-
compatible with one’s life-style, chances are that
some advantages of the item would not be recog-
nized. Ostlund [22] supports a positive relation-
ship.

Compatibility’s impact on communicability is
expected to be positive. Here again, familiarity or
perceived compatibility of an item should posi-
tively affect one’s ability to recognize and com-
municate to others the operation and advantages
of the new item.

Finally, compatibility is hypothesized to have
a negative impact on perceived risk. If an item
were felt to be compatible with one’s life-style,
the perceived risks, especially psychosocial risks

associated with product operation, would be miti-

Relative advantage. In addition to its direct
and positive effect on intention, relative advan-
tagenshypoth&azedtolmvemmﬁwtmectm
intention tnrongn its negative effect on petcewed
risk. If substantiai advantages are associated with
a new item, perceived purchase risk may be less-
ened as poieniial adopters overiook its shoricom-
ings. This link is also supported by Ostlund [22].

A positive relationship is hypothesized to exist
between relative advantage and communicability.
Obviously, the more advantageous an innovation
is deemed to be, the more evident and communi-
cable are its benefits, ceteris paribus.

Complezity. The complexity variable is hy-
pothesized to affect intention and ultimately
adoption through all the other five product dimen-
sions except compatibility. The relationships be-
tween complexity and both divisibility and com-
municability are hypothesized to be negative.
These contentions are supported in Ostlund [22]
by the relatively high factor loadings (with appro-
priate signs) of each of these variables on the
same factor for several products. If an innovation
is viewed as complex, it probably would not be
perceived as being easy to try or as having opera-
tions and/or advantages easily recognized and ex-
plained to others.

Complexity also is hypothesized to affect in-
tention indirectiy through perceived risk. The re-
iationship between compiexity and risk is ex-
pecmea to be positive. Thus, the more complex an
item is percelved to be, the greater the risk asso-

~nd an~ ia alan ctnsmanstad he

ciated with its usage. This is also supported by
both variables loading on the same factor with the
same sign for several products [22].

The relationship between complexity and per-
ceived relative advantage is anticipated to be neg-
ative. Intuitively, if an item is perceived to be
complicated to understand and use, its relative
advantage would not be discernible.

Divisibility and communicability. Both divisi-
bility and communicability are expected to have
impacts on perceived risk. Ii is anticipated that
divisibility affects perceived risk in a negative
manener. If one is able to try an innovation with
little time and/or monetary investment, pei-
ceived risk is then reduced. Ostiund [22] supports
a negative relationship.

A negative impact of communicability on per-
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ceived risk is also hypothesized. If the benefits,
advantages and operations of a product are not
readily apparent or recognized and communica-
ble to others, it is likely that using that item might
be perceived to be risky. Ostlund [22] also sup-
ports a negative relationship in this case.

Methodology

Research was conducted in two stages. First, a
pilot study was done to ensure that respondents
could understand the six constructs selected for
use in the main analysis. Then, data for the main
analysis were elicited through a questionnaire-
type data collection instrument.

Pilot Stu:dy

A small sample (twenty-six individuals) was
given a list of sixty-eight specific features ob-
tained from prior literature (e.g., ease of opera-
tion) and asked to relate them to the six general
attributes according to the appropriateness of the
operationalization as a means for judging an inno-
vation on the basis of each attribute. To illustrate,
if a respondent felt that the feature labeled ‘‘num-
ber of unique features’’ were an appropriate basis
on which to judge both an innovation’s relative
advantage and complexity, this could be indi-
cated on the survey. Appendix A contains a per-
centage summary of the twenty-six respondents’
expressed links between specific, often tangible
design features and the more abstract dimen-
sions. For example, all tweniy-six individuals
(100%) indicated that ‘‘savings of time in use’’ is
a feature which they felt operationalizes relative
advantage. Subjects found the task meaningful.
Discussions after the survey indicated the re-
spondents understood the constructs.

Cluster analysis applied to the same data re-
sulted in a six-cluster solution of features com-
mensurate with Rogers and Bauer’s original con-
structs. The cluster analysis substantiates the use
of specific product features to operationalize the
six innovation dimensions in a product design set-
ting.

Main Analysis

Product selection. Data for the main analysis
were collected on nineteen actual consumer dura-
tle innovations, all but one of which were being

marketed nationally during the data collection
phase. These items were selected based on four
criteria. First, they had to be items to which one
realistically could be expected to be exposed
through the media. Second, a time factor entered
into product selection. For the most part, only
items introduced to the public no earlier than one
year prior to the late-1982 data collection period
were used.

The third criterion was that the innovations in-
cluded were to fall within the following catego-
ries: (1) kitchen appliance innovations or (2) en-
tertainment or amusement items such as cameras
ard various electronic products. These product
categories were used because they had enjoyed
considerable new product introduction during the
eighteen-month period from mid-1981 until data
collection in late 1982. In addition, the categories
themselves appeared in the results of a factor
analysis performed in a related pilot study.

Finally, a fourth criterion for product selection
necessitated that items be fairly homogeneous
across manufacturers or product lines in terms of
features because no particular manufacturer
name or specific model identification was given in
the questionnaire. As a result, the items selected
can be described without brand name, yet bring
to mind the same item for response. A detailed
list of the items provided in the questionnaire is
found in Table 1.

Measures. The data collection instrument pro-
vided the sampie wiih brief product descriptions
and elicited single-item ratings for (1) prior
knowledge, (2) product ratings on each of Rogers
and Bauer’s judgmental dimensions {(subjects
rated all the products on one dimension at a
time), (3) intention to purchase in the next two
years and (4) prior purchase history. Six-point
scales were used, except for a five-point scale
employed to measure purchase intent.

Product descriptions included neutral informa-
tion about major characteristics of the item with-
out reference to specific manufacturers to avoid
biasing the responses. Information was kept brief
as suggested by Armstrorg and Overton [1]. The
questionnaire was reviewed by two professional
editors to ensure neutrality of product descrip-
tions.

Kespondents. For convenience, approxi-
mately one third of the total sample of 130 was
drawn from the student population at Columbia
University. The remaining group of respondents
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Table 1. Innovations Used as Subject Matter

Product Trade name Mam Intrnductinn data Crasactad Deias
s nma 't BRI UMW LAWLE WARR R SURELIEA K ERG
3D camera Nimsio April 1982 $ 230.00
Disc camera Kodak February 1982 75.00
Sun camera 640 model Polarcid May 1021 50.60
Electronic camera Sony Expected late
1983 650.00
Slide copier Vivitar June 1982 i59.66
Wide projeciion Nova Beam Kioss Video June 1979 3,300.00
television model 2
Video component TV Sony January 1982 2,175.00
Pocket-size TV Watchman Sony August 1982 350.00
Portable stereo Walkman Sony November 1979 150.00
cassette player
Video disc player RCA February 1981 400,00
VCR SL5000 Sony April 1975 600.00
Electronic VLS, VLTone Casio September 1980 100.00
musical instrument
Touch control Whirlpool October 1981 550.00
dishwasher
Sentinel Whirlpool March 1981 1,600.00
refrigerator
Cardread Brainwave Toshiba January 1980 640.00
microwave oven
Electronic Westbend September (981 35.00
triple timer
Electronic Model 221 Olivetti April 1980 350.00
typewriter
Cordless telephone Uniden April 1980 100.00
Portabie personal Osborne May 1981 1,600.00

comipiiter

(also a convenience sample) was composed of a
heterogeneous group of nonstudents from the
communities of Columbia University and the
Georgia Institute of Technology. Fifty-eight per-
cent of the samipic was maie and median incomes
were between $30,000 and $40,000.

Analysis and Results

In this section we modify and estimate the model
depicted in Figure 1. Estimated parameters are
used to verify the model’s structure and existence
of links in two verification steps. In addition, the

tive correlation of complexity with purchase in-
tent is of interest given the final results.

Next, partial correlations were calculated to
verify the choice of compatibility, relative advan-
tage and risk as the only direct causes of intention
and to ascertain if the model should be modified

in any way.

Model Modification

First-order partial correlations between each
product attribute an intention are as foilows:

path model’s generalizability is assessed by in- Partial
vestigating separate product categories. correlations Significance
Correlations among the six selected attributes ) s rrrTl
plus purchase intention are shown in Table 2 and ~ Relative advantage 9\'3::(,_’ P < 001
indicate that the model generally is supported. o7 o 0.0204 ns
Note the relatively high correlation of both rela-  pjyisibility 0.0066 ns
tive advantage and compatibility with purchase = Communicability 0.0254 ns
intention. In addition, the relatively small, nega-  Perceived risk —-0.1053 P < 001
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Table 2. Correlations

Relative Perceived Purchase
advantage Compatibility Complexity Divisibility Communicability risk intention

Relative

advantage 1.000

Compatibility 0.529 1.000

Complexity 0.074 -0.002 1.000

Divisibility 0.066 0.03¢ -0.050 1.000

Communicability 0.175 0.190 -0.342 0.126 1.000

Perceived

risk -0.077 -0.088 0.375 -0.119 -0.253 1.000

Purchase

intcntion 0.467 0.556 -0.010 0.036 0.161 -0.150 1.000

These results support the decision to include
only relative advantage, compatibility and per-
ceived risk as direct causes of intention. Further
inspection of the correlations (Table 2) suggests a
positive relationship also exists between divisi-
bility and communicability. Perceiving an innova-
tion to be divisible and, therefore, more accessi-
ble, would enhance the attention paid to its
observable advantages. Consequently, the origi-
nal model was augmented to include this link
(Figure 1).

Model Estimation

The model of new produci cvaiuauon that ap-
pears in Figure 1 was estimated using the attri-
bute ratings of the nineteen technologically inten-
sive durable innovations listed in Table 1. Data
were pooled across products and respondents. To
avoid any effect attributable to product familiar-
ity from use, data from those few respondents in
the sample of 130 who indicated ownership of
each of the nineteen products under consider-
ation were eliminated from the study.

Given the recursive nature of the model, Ordi-
nary Least Squares (OLS) estimation was used.
Residuals from the various relationships in the
model proved to be independent because the
highest pairwise correlation value is equal to
0.12; most values were well under 0.05. Results
from the model estimation appear in the column
labeled *“All products’’ in Table 3.

Overall, the results support the hypothesized
relationships except for the impact of complexity
on perceived “=lative advantage. This result was
predicted to be negative because it was hypothe-

sized that the more complex an innovation is per-
ceived to be, the lower would be the perceived
relative advantage due to convenience, time sav-
ings in operation, etc. Results indicate a signifi-
cant positive effect of complexity on relative ad-
vantage. This result is understandable when one
considers the public’s behavior toward the types
of entertainment and electronics-based products
included in the sample set. Given the heightened
interest in technologically intensive products
with seemingly intricate control panels, elec-
tronic readouts, etc., it appears that consumers
actually are attracted by the more complex capa-
tiluies they associate with more advanced
stereos, cameras, etc., as compared with less so-
phisticated models. It may be that consumers
who may not know how to operate the latest
video equipment or electronic camera, let alone
be sure for what purpose they would need the
item’s features, would rather purchase the up-
dated design in the event that they grow to need
or want said capabilities in the future.

In terms of new product assessment, the model
indicates that the evaluation process is indeed
driven by the perceived compatibility of the item.
This dimension has the greatest direct effect on
reported purchase intention in terms of magni-
tude (Beta = .42) as well as an indirect effect
through other variables, particularly relative ad-
vantage (.52). Compatibilitv is also negatively re-
lated to perceived risk (—0.05), as expected.

Relative advantage has the second strongest
relation to intention (Beta = .24). The fact that
compatibility has a stronger impact on intention
than relative advantage emphasizes the impor-
tance of ‘‘user-friendly’’ products. Relative ad-
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Table 3. OLS Regression Resaults
Dependent All Entertainment Kitchen
variable products roducts products
(multiple R for Independent P
total sample) variables Beta P-evel Beta P-level Beta P-level
Purchase Risk -0 0001 -.10 0001 -05 n.s.
intention Relative advantage 24 .0001 22 0001 32 0001
R = .60 Compatibility 42 .0001 43 .0001 32 0001
p < .0001
R2= 36 R2= 36 R2= 31
Perceived Relative advantage -.05 .05 -.07 01 -01 n.s.
risk Compatibility -.05 05 -.03 n.s. -.03 n.s.
R =41 Complexity 34 .0001 35 0001 31 .0001
p < .0001 Divisibility -.06 .05 -.06 01 -.14 .001
Communicability -.11 0001 -.10 .0001 -.14 .01
R2= 17 R2=.17 R2= .16
C rmmunicability Relative advantage 13 0001 .14 .0001 .03 n.s.
R =41 Compatibility 12 .0001 .09 .0001 .19 .0001
p < .0001 Complexity -.34 0001 -.37 .0001 -.28 .0001
Divisibility .09 0001 07 001 15 001
R2=.17 R2=.19 R2=.14
Relative Complexity .06 .01 .06 01 09 .05
advantage Compatibility 52 0001 52 .0001 53 0001
R=.52
p < .0001
R2= .27 R2=.27 R2= .9
Divisibility Complexity -.05 05 -.08 .001 —-.005 n.s.
R = .05
p<.05 R2 = .003 R2 = .01 Rz =00

vantage, like compatibility, is positively related
to communicability (.13) and negati-ely related to
perceived risk (—.05).

Perceived risk has the smallest of the three di-
rect impacts on intention (Beta = —.09, negative
as expected). This may be due in part to the fact
that intention rather than actual choice is the de-
pendent variable because people may suppress
negative impacts until a decision is made. Risk is
most strongly influenced by complexity (.34).
Thus, for consumer durables, perceived risk rises
noticeably with complexity and is only somewhat
mitigated by communicability (—.11), divisibility
(-.06), relative advantage (—.05) and compatibil-
ity (—.05).

As expected, communicability is significantly
and negatively affected by complexity (Beta =
—.34) and significantly and positively influenced
by relative advantage (.13), compatibility (.12)
and divisibility (.09). By contrast, divisibility is
relatively independent, being only weakly and
negatively (—.05) affected by complexity.

The two most striking results are the strong

impact of compatibility on intention and the role
of complexity in forming other atitribute ratings.
Apparently, ceteris paribus, incompatibility is a
more powerful deterrent to adoption than reiative
advantage is a motivator. Also apparently, the
complexity of an item has substantial direct im-
pact on its perceived risk (+), communicability
(—) and relative advantage (+). Its net effect on
intention is fairly subtle, as evidenced by the
weak direct relationship in Table 2, because com-
plexity can increase intention through its positive
impact on relative advantage while simulta-
neously decreasing intention through its positive
impact on perceived risk.

Model Verification

According to Asher [2], two methods are avail-
able to verify a recursive path model. The first is
to estimate a model with all possible paths in-
cluded and then to check for insignificance of
paths omitted in the hypothesized model; the
more detailed second procedure requires that all
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possible paths be multiplied and sumraed to total
a calculated Pearson correlation that can be com-
pared with direct correlations. Both methods
were used here.

To illustrate the first verification method, con-
sider the implied ordering of the six secondary
constructs as follows: compatibility and complex-
ity simultaneously initiate the process, followed
by divisibility, relative advantage, communicabil-
ity, perceived risk and, finally, purchase inten-
tion. When all possible paths were included in
this model such that each construct was deter-
mined by thosc preceding it in the order implied,
those links not originally hypothesized were
found to be insignificant, thus verifying Figure 1.

The more complicated verification method re-
quired that the calculated correlations between
each product attribute and intention implied by
the model be close to the corresponding mea-
sured correlation. To illustrate the calculation
process, the predicted correlation of relative ad-
vantage with intention is delineated in Appendix
B. Predicted and actual correlation results for
each of the six attributes with intention appear in
the columns designated for the total sample in
Table 4. Comparisons of the correlations pre-
dicted by the model with actual correlations indi-
cate close correspondence between the two sets.

Generalizability

To demonstrate the generalizability of this model,
the analysis and subsequent verification proce-
dures were rerun, splitting the data into kitchen
and entertainment product groups. Tests for the
differences between groups reveal that the two

Table 4. Verification of Path Moc<el Results
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types of products arc statistically significantly dif-
ferent at the 5% level for four of the five equa-
tions reported in Table 3. While the results are
quite consistent directionally and in terms of gen-
eral magnitude, some differences are observable
in Tables 3 and 4.

Except for the insignificant parameter estimate
associated with compatibility in the perceived
risk equation, the entertainment results closely
parallel those from the total sample. This is not
surprising because fifteen of the total nineteen
products are entertainment items.

The kitchen product category results were gen-
erated using data from four appliances; therefore,
the number of observations was smaller. It is not
surprising then that five parameter estimates fail
to be significant for this category. Despite these
insignificant estimates, parameter values for the
kitchen product category have signs and magni-
tudes similar to those generated from the total
sample. The two verification methods performed
using the total sample also were applied to the
kitchen and entertainment categories. When the
model was estimated with all possible paths in-
cluded in the implied ordering of constructs,
results for the entertainment product category
were identical to those from the tota! sample. Ex-
cept for an insignificant parameter value for com-
patibility in the risk equation when a significant
result was anticipated, all findings supported the
model in Figure 1.

In the case of kitchen appliances when the
model was estimated with all possible paths, one
major difference was noted: specifically, the posi-
tive parameter linking complexity to intention is
significant at the .01-leve! rather than insignifi-

Pearson correlation
of attribute with
purchase intention

Calculated
path relationship

Attribute Total Entertainment Kitchen Total Entertainment Kitchen
Relative 467 455 495 465 455 .488

advantage
Compatibility .556 .558 .487 .556 557 .494
Compiexity -.010 -.046 113 -.020 -.026 .009
Divisibility .036 .037 055 .008 .009 .009
Communicability 161 158 145 139 135 15
Perceived risk -.150 -.160 -.086 -.152 -.160 -.087
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cant, as anticipated. Considering the total num-
ber of relationships estimated, this difference
may b< due to chance. The only other differences
involved two parameters that failed to be signifi-
cant as expected. This may be because of the
smailer number of observations associated with
the kitchen product category estimations.

Results from the second verification method
appear in Table 4. As with the total sampie
results, calculated correlations for relative ad-
vantage, compatibilty and risk are almost identi-
cal to the actual Pearson correlation values for
both product categories. Values for communica-
bility are very close when compared. As with the
total sample, there is more of a difference be-
tween calculated and actual values for the divisi-
bility construct. Following from the first verifica-
tion procedure, the calculated and actual
correlation values for the complexity construct
are reasonably close for the entertainment prod-
uct category but differ more substantially for
kitchen items.

In general, our separate results for entertain-
ment and kitchen products support those from
the total sample with the possible exception that
complexity may have a different impact on inten-
tion depending on the product category. In any
case, the parameter associated with complexity is
positive, a result that contradicts the adoption lit-
erature.

Summarv
a2y

The model of new product evaluation sheds light
on several aspecis of the consumer’s judgmental
process, especially with respect to technologi-
cally intensive durable products. Prior research
studies have incorporated the perceived attri-
butes [16, 23] but have treated thcm as indepen-
dent and direct predictors of a purchase intention
measure. The factor redundancy that appeared in
Ostlund’s [22] study of six low-ticket items may

be explained by relationships among the attrib-
utes themselves,

S saawiraSwa

The directionality of each parameter value is
consistent with intuition and prior literature ex-
cept for the positive effect of the complexity vari-
able on an innovation’s perceived relative advan-
tage. As suggested earlier, for technoiogically
intensive durables such as those that dominate

this study, more ‘‘complex’’ designs in terms of
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buttons, movable parts, etc., may imply greater
capabilities of an item to coasumers, which resuit
in heightened advantage ratings.

The relatively large, direct, positive impact of
the compatibility variable on reported purchase
intention indicates that the predominant concern
of individuals is maintaining a life-style. One
might conclude from this that consumers are
more concerned with a new item’s compatibility
with their living patterns and self-images than
they are with more specific information about its
operating features or benefits related to perceived
relative advantage. Hence, it may be more cost
effective to direct R&D dollars toward making a
product compatible (user friendly) rather than to
making it more technically advanced.

Implications and Conclusions

Several managerial implications stem from this
research in terms of the appropriateness of prod-
uct promotional messages or design features. In
keeping with the marketing concept (i.e., devel-
oping products to meet consumers’ wants and
needs), care should be taken to focus on cus-
tomer benefits in addition to more technologically
driven prodact aspects. Design features might be
selected to allow a product to be used compatibly
with others already owned by an individual (e.g.,
space-saving appliances) or simultaneously when
the individual is occupied with another activity
(e.g., the cordless telephone). When faced with
product design decisions constrained by ilimited
resources, managers might consider selecting
features that enhance perceived compatibility
(see Appendix A). In addition, the perceived rela-
tive advantage of an innovation also might be en-
hanced by offering the most advanced features
and operations possible as indicated by the posi-
tive impact of comple::ity on relative aavantage.
Finally, when introducing a discontinuous inno-
vation, efforts to make the product appear to be
continuous (i.e., compatible) should speed its ini-
tial adoption. Cle.a,rlv however, these implica-
tions require further investigation using larger
samples, different products and multiple-item
scales to substantiate their generalizability fur-
ther.

In addition to further substantiating some of
the findings presented here, future research might
explore the operationalizations of Rogers and
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Bauer's perceptual dimensions beyond the design
features noted in Appendix A. Also, a second
research stream suggested involves the unex-
pected positive role that perceived complexity
plays in the evaluation model. Consumer judg-
ments of their future needs and uses of innova-
tions replete with advanced capabilities might be
the focus of such research. How are expectations
formed regarding unfamiliar advanced products?
What role does uncertainty about product capa-
bilities as well as future personal needs play in the
consumer’s evaluative process? Further insights
into these issues would serve to aid managers in
making crucial new product development deci-
sions in addition to facilitating the R&D-market-
ing interface.

The authors wish to express their appreciation to Ms. Ann
Phillips for her editorial suggestions and to two anonymous
reviewers for their valuable comments on earlier drafts of
this work.
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Appendix A. Association of Features with General Attributes in Pilot Study

Relative Perceived
advantage  Compatibility Complexity Divisibility Communicability risk
Availability of service 80.7 154 15.4 iLs 154 80.8
Believability of claims 50.0 19.2 30.8 19.2 80.8 51.7
Rate of cost recovery 654 38 38 19.2 38 654
Union vs. nonunion mfg. 154 38.5 0.0 0.0 38 11.5
Savings of time in use 100.0 50.0 26.9 0.0 23.1 19.2
Number of unique features 69.2 19.2 423 38 346 423
Mechanical advantage 73.1 154 46.2 38 26.9 19.2
Health factors associated
with use 50.0 61.5 38 0.0 11.5 84.6
Maintenance required 65.4 30.8 57.7 38 154 65.4
Availability of free
samples 19.2 38 1.7 88.5 19.2 38.5
Degree of difference from
existing items 57.7 19.2 46.2 11.5 348 385
Skill required for assembly 30.8 30.8 80.8 11.5 11.5 385
Regularity of reward from
use 88.5 4.3 38 0.0 34.6 26.9
Length of operating
instructions 19.2 1.7 92.3 11.5 346 26.9
Legality of use 26.9 53.5 7.7 7.7 7.7 76.9
Ease of repair 65.4 23.1 57.7 0.0 23.1 53.5
Flexibility 65.4 30.8 34.6 3.8 19.2 19.2
Social acceptability 30.8 65.4 38 0.0 423 26.9
Availability of trial period 34.6 1.7 11.5 80.8 23.1 50.0
Capacity of operation 69.2 23.1 23.1 0.0 154 30.8
““Bugs worked out”’ 46.2 7.7 26.9 7.7 11.5 76.9
Payback period 53.5 11.5 0.0 19.2 7.7 57.7
Clarity of results from use 46.2 19.2 19.2 0.0 57.7 23.1
Availability of product
e Trarranties 53.4 11.5 0.0 7.7 23.1 88.5
Si.cial approval 26.9 69.2 3.8 3.8 23.1 154
Efficiency 92.3 26.9 11.5 3.8 11.5 15.4
Initial cost of item 69.2 23.1 38 34.6 19.2 53.5
General level of
knowledge required for
item’s use 30.8 19.2 88.5 3.8 4.3 30.8
Minimization of risk 50.0 19.2 3.8 19.2 1.7 76.9
Social reward associated
with use 34.6 73.1 0.0 0.0 26.9 19.2
Appreciation poiential 61.5 269 . 0.0 38 19.2 346
Durability 84.6 23.1 7.7 38 15.4 53.5
Price/quality relationship 80.8 19.2 7.7 19.2 23.1 42.3
Number of operating
instructicns 19.2 11.5 88.5 3.8 30.8 11.5
Likelihood of item’s
discontinuation 23.1 11.5 0.0 38 7.7 223
Technical complexity 19.2 15.4 92.1 3.8 4.3 19.2
Ease of operation 65.4 34.6 80.8 7.7 34.6 154
Social visibility associated
with use 30.8 73.1 0.0 3.8 42.1 19.2
Number of movable parts 154 38 76.9 38 7.7 46.2
Amount of after-sales
service required 61.5 19.2 38.5 38 15.4 61.5

Consequences of product
failure 34.6 23.1 19.2 19.2 15.4 88.5
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Appeadix A. (Confinued)

Relative Perceived
advantage  Compatibility Complexity  Divisibility = Communicability risk

Fit with customer’s

existing system 423 84.6 154 7.7 19.2 19.2
Price of Item 76.5 19.2 0.0 26.9 23.1 50.0
Skill required for

installation 38.5 23.1 88.5 15.4 1.7 26.9
Savings of discomfort in

use 76.9 50.0 7.7 0.0 19.2 11.5
Manufacturer return

policy 423 7.9 3.8 30.5 15.4 73.1
Initial capital outlay 53.5 23.1 38 53.5 7.7 57.7
Environmental impact 30.8 76.9 0.0 38 15.4 38.5
Customer need fulfillment 76.9 76.9 7.1 38 346 11.5
Level of sophistication for

intended audience 23.1 57.7 57.7 0.0 23.1 19.2
Customer sentiments

toward manufacturer 38.5 46.2 0.0 3.8 30.8 19.2
Physical appearance of

item 73.1 46.2 23.1 3.8 38.5 11.5
Social responsibility

associated with use 30.8 76.9 3.8 0.9 19.2 26.9
Customer sentiments

toward country of origin 38.5 65.4 0.0 3.8 23.1 15.4
Extent to which item

alters buving task 34.5 53.5 11.5 11.5 23.1 23.1
Technical level of item 26.9 19.2 92.3 7.7 30.8 30.8
Relative size of purchase 30.8 15.4 7.7 423 7.7 57.7
Potential for approval

from family or friends 34.6 69.2 0.5 0.0 30.8 15.4
In keeping wiih existing

customer habits 30.8 84.6 3.8 3.8 23.1 11.5
Extent to which item

alters customer process 30.8 50.0 11.5 3.8 19.2 26.9
Ease in justifying

purchase to others 38.5 46.2 7.7 15.4 61.5 11.5
In keeping with self-image 23.1 92.3 0.0 0.0 23.1 7.7
Importance of item to

customer’s operation 69.2 38.5 7.7 15.4 23.1 38.5
Performance of item 84.5 11.5 15.4 3.8 30.8 42.3
Reliability of item 84.6 11.5 11.5 38 19.2 69.2
Continuing cost of item 61.5 154 0.0 15.4 15.4 53.5
Ease of understanding

item’s operation 423 15.4 76.9 11.5 53.5 19.2

Product quality 96.2 30.2 3.8 38 42.3 46.2
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Appendix B. Caiculation of the Predicted
Correlation of Relative Advantage with
Purchase Intention

Paths from relative advantage to purchase inten-
tion are calculated by multiplying parameters
from individual links. Directional arrows may not
go forward once having gone backward. Ali pos-
sible paths are then summed to arrive at a final
calculated correlation.

1. (Compatibility — Relative advantags) * (Compatibility — Purchase intention)

0.52*0.42 = 0.2184

2. (Compatibility — Relative ad ) * (Compatibility ~» Perceived risk) *
(Perceived Risk —» Purchase intention)
0.52 * ~.05 * -.09 = 0.00234

3. (Compatibility — Relanve advantage) > (Companbllxty - Commumcabﬂny) .
(Communicability — Perceived risk) * ived risk — Pt

0.52*0.12* ~.11 * —.09 = 0.0006177

4 mm-mnmmy)-w Perceived .
(Perceived risk —» Purchase intention) - nk)
Q.13 ¢ - 11 * -.09 = 0.001287
s. (cmumammp'wqmm-
(Perceived risk —» Purchase intention)
0.06 * 0.34 * -.09 =-3.001836

&(Complemv—'mm) (Complexity —» Divisibility) *
ived fisk ~» Purchase intention)

06 * — 05 ¢ -.06 * -.09 =-0.0000162

1(Comp!emy-kchmeadvanmge)‘0¢mplemy—-€umninﬂity)‘
(Communicability — Perceived risk) * (Perceived risk — Purchase intention)

0.06* -34* —.11 * —.09 =-0.00020i5

. (Relative advantage — Perceived risk) * (Perceived risk — Purchase intention)

—-0.05 * -0.09 = 0.0045

9. (Complexity — Relative advantage) * (Comptcmy - Dms;"uﬂxty) .
(Divisibility —» Communicability) * (C: ility ~» ived risk) ¢
(Perceived risk — Purchase intention)

0.06* —.05* .09 “ —.11 * —-.09 =~C.0000026

10. (Relative advantage —»
(Purchase intention) =024
TOTAL 0.465088
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