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Abs tract 

This paper focuses on the perceived importance 
of produc t attri~utes as buyers ' criteria for 
decis jon-making. The conceptual framework of 
this s tudy cons iders buyers' criteria f or as­
sessment of new product s as a focal point to 
understanding the underlying factors and ob­
jectives for buying behavior . The obj ective 
crite ria were measured using a direct rating 
scale composed of eight items associated with 
purchasing new agricultural technologies. The 
finding s indicate that farm operators favorably 
pe rce ived t echnologies that are reasonably 
pr-:.ced, l ess costly to maintain, save time, re­
duce drudgery, with quick return on investment, 
bring more benefits, a nd require little re­
organization of their enterprise . Understand­
ing adopter criteria has vital i mplications 
for manager assessment of market opportunities. 

Introduction 

Current research on dif f usion of innovations, 
as r eflect ed i n available literature, has not 
devoted enough attention to t he importance of 
buyers ' criteria for evaluating the attributes 
of new products or technological innovations. 
Recent s tudies suggested that f uture buyer per­
ception-preference r esearch should addres s the 
relative importance of t ypes of product a ttrib­
utes and a host of oth e r research issues (Gla­
zen , 1984 : Os tlund, 1974). Therefore, this pre­
sent paper focuse s on t he perceived importance 
of product nttributes as buyers' criteria for 
deci s i on ma ki ng . Diffus ion r esearch t hat de­
termines adopters' criteria fo r perceiving and 
evaluating new products could influence the 
marketing manager ' s unders t anding of product 
needs a nd oppor t unities available in the mar­
ketplace . 

Buyers use product attributes as evaluative cri­
ter ia to differentiat e among products by con­
structing a n image of r e lat ive qual ity . I t t s 
necessar y to und e r st a nd not only how buyers use 
evaluative criteria , but a lso how they rank or­
der crit eria in t erms of importance. Variations 
in perceived l evel s of i mportance of new product 
attributes may affect a buyer' s choice among 
available new products . These var iat ions appear 
to he product a nd per son specific (Dickson, 
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v iewers for their useful suggesti ons a nd Ms . 
Ma r y E. Gannon for her secretarial support 
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are due to Ade l Hassan a nd Rebecca Lindy for 
their gr aphical assistance . 
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1982) . 

An examination of ea'-h evaluative criterion and 
its relative level of importance as perceived 
by buyers of new products is likely to reveal 
implications for new product development and 
marketing. This paper discusses findings f rom 
a ma jor survey that investigated criteria used 
by principal farm operators in purchasing new 
farm technologies in a midwes tern state. 

Conceptual Framework 

Buyer decision-making is a process in which e­
valuative criteria are considered neces sar y f or 
understandi ng purchasi ng motives (Engel, Black­
well, and Miniard, 1986). In the past , most 
consumer behavior res earchers have investigated 
beliefs and attitudes rather than defining the 
critical product attributes used in the evalua­
tion process (Gardner, 1983). Buyers' crite r ia 
for assessing new products are additional keys 
to unde r standing the underly ing factors and ob­
jectives of individua l buying behavior. 

The potential buyer examines new products or 
t echnologi es in the context of his/he r past, 
present, and future situations. During this 
process the buyer rates and compares product 
performance based on his/her ranking of attrib­
ute importance (Bettman, 1979), a nd his or her 
expectations about the a t tributes of f uture sub­
stitute and/or complementar y products (Scott, 
1985). A buyers ' evaluation of product attrib­
utes i s, therefore, governed by criteria that 
form a cognitive , conative, and affective frame 
of reference (Engel, Blackwell, Miniard, 1986). 

A buyer' s decision-making criteria represent 
some combination of favorable and unfavorable 
a ttribute evaluations . These a r e consider ed by 
the buyer before the fina l purchase decision i s 
made . The r elative importa nce att ached to each 
c r iter ion probably varies from person to person. 
However , some groups of people, e . g . segments , 
select s i milar crite ria for decision-making 
(Dickson , 1982). Complete understanding of how 
the purchase decision process is made cannot be 
accomplish ed without a r eference to the buyer's 
criteria for decision-making . The f ina l pur­
chasing dec i sion can be better predicted by 
knowing the buyer ' s r easons for acceptance or 
rejection of new products/innovations. The the­
oretical l i nk, between the criteria for evalua ­
tion a nd the int ention to purchase behavior, 
has been empirically tested and is well estab­
lished in the behavioral literature (Miniard 
a nd Cohen, 1983 ; Ajzen a nd Fishbein, 1980). 

Although the genera l focus of mos t diffusion 
research has been on understnding t he final 



adoption decision (Gatignon and Robertson, 1985), 
less attention has been paid to defining the 
steps in the decision process (Hassan, 1984). 
The focus of the present paper is the types and 
relative importance of criteria used in evaluat­
ing new agricultural technologies. Rogers 
(1983) argued that examination of the final a­
doption decision is not sufficient until the 
intervening processes--from awareness to final 
decision-making--are known. 

Cues and 

Environmental 

Condit ions 

Cr iter !a for 
Maklnq Decisions 
about New 
Technologies 

-costs 
-benefits 
-risks 

A Model for Understanding Criteria for Making2 
Decisions about Purchasing New Technologies 

Criteria for new technologies "purchase" deci­
sions are depicted above. The model presents 
the contextual conditions that effect the for­
mation and rank order of each criterion. The 
model also contains three cognitive processes 
that the buyer may use in choosing between dif­
ferent action alternatives. These three pro­
cesses are: perception, preference, and inten­
tion to act. Glazen (1984) confirmed a cogni­
tive interaction between the environment as it 
is perceived and the environment as it is acted 
upon wit h respect to product attributes and 
choice behavior. In this cognitive process 
buyers perceived environmental cues such a s pro­
duct information in order to differentiate 
among products, to assess the relative impor­
tance of each product, and to act upon pur­
chasing the preferred product. Only environ­
mental cues or product information that has 
been understood can influence buyers' criteria 
for choice (Engel, Blackwell, and Minia rd, 1986; 
Engel, Wa r shaw, and Kinnear, 1987). 

Perceived differences in the attributes of new 
technologies may lead to variation in the buy­
er ' s belief about their relative value. The 
agricultural technologies discussed in this 
present paper are discontinuous innovations as 

2This r.1odel was adopted with modification from 
Hassan (1984). 
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as defined by Robertson (1971). He suggested 
a continuum to classify innovations from con­
tinuous innovations (e.g. line extensions) to 
discontinuous innovations (e.g. new technolo-­
gies). In assessing innovations, Rogers (1962, 
1976, 1983) recommended a set of factors tha t 
include relative advantage, compatibility, tri­
alability and observability. Robertson (1984) 
criticized these traditional set of variables 
because they may not apply uniformly for all 
innovations. A similar problem was suggested 
by Dickson (1982) due to variations in usage 
situations and their impact on individual pre­
ferences. 

There are at least two ways of dealing with this 
issue in the diffusion context. First, one may 
specify an elaborated set of assessor factors 
as Robertson (1984) suggests. However, the five 
attributes suggested by Rogers have the advan­
tage of being more robust across products; and 
this is important for theory development. Sec­
ond, the five attributes (or some subset of 
them) may be used by considering an evaluation 
for the importance of each attribute by each 
person for each product. The evaluations are 
then used to weight the perceived importance of 
each product attribute. This approach was ro­
bust in two studies of new technological pro­
ducts (Scott, 1985; Scott et. al., 1987). Has­
san (1984) demonstrated that an elaborated list 
of evaluative criteria was also effective in 
understanding the levels of perceived importance 
attached to new technology attributes. 

The evaluative criteria used in this study (Ta­
ble 1) were measured using a direct rating scale 
composed of eight items chosen from the litera­
ture to represent the factors associated with 
purchasing new agricultural technologies. The 
responses to each item were placed on a series 
of continuums reflecting r espective degrees of 
importance for making evaluative decisions in a 
way similar to that used by Cohen, Fishbein, and 
Ahtola ( 1972) . 

Research Procedure 

Since modern farm practices tend to place pri­
mary emphasis on improving farm operations and 
increasing productivity, farm operators will 
perceive and assess recommended farm technol­
ogies in terms of their importance to the a­
chievement of these objectives. For example, 
a farm operator who is choos ing among several 
types of farm machinery typically takes into 
account such considerations as the initial 
costs, extent of risk related to the entire 
farm operation, anticipated savings in time, re­
duction of farm operation, quick return on in­
vestment, and a variety of other issues that 
he/she anticipates will affect f a rm productivity 
(Hassan, 1984). Consequently, the farm opera­
tor's choice of agricultural technologies will 
be reflected in the importance of the criteria 
index to his/her farm operations. This criteria 
index measures farm operators' perceived impor­
tance of efficiency in operating contemporary 
agribusiness farms. Individuals who score 
highly on this criteria index are thought to 



Table 1: Response Frequencies for Each Criterion Item as Ranked by Order of Importance 
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place more emphasis on economic efficiency in 
making purchasing decisions. These farm opera­
tors should, therefore, perceive new technology 
favorably. Their favorable perception may come 
in part as a result of higher level of exposure 
to cues received from a variety of information 
s ources, e . g ., product ads in fa rm journals. 

The data used in this present paper were collect­
ed as part of an extensive research project 
jointly sponsored by the Ohio Agricultural Re­
search and Development Center, the Ohio Cooper­
ative Extension Service, the National Institute 
for Farm Safety, and the Nationwide Insurance 
Company . The data were collected f rom study 
participants living in nine counties chosen at 
r a ndom from the extens ion districts in Ohio. A 
s tructured questionnaire was administered by 
trained interviewe rs. Ninety-five percent of 
the sample, (N=918), had actually completed an 
interview. The re were no significant differ­
ences between the characteristics of the sample 
and t he characteristics of the rural population 
of Ohio as found in t he 1982 Ohio census. 

The criteria index was operationalized by using 
a Likert- type scale . The scale measured the 
r elative importance of efficiency factors in 
making decisions about purchasing new technol­
ogies. The r e liability of the criteria index 
was assessed using ·the s tanda rdized item alpha . 
The s tandardized item alpha measures the inter­
nal consistency of multiple-item scales. The 
computation formula f or t he standardized item 
alpha i s as follows: 

a lpha ( s )= --~K~r __ __ 

l+CK-l)r 

where K= the number of 
items in the 
scal e 

r= the average cor­
r e l ation between 
items 

Th e standard i 7.ed item a lpha for the criteria i n­
dex i s 0.83. This h igh coeffic i ent (possibl e 
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coefficients range from 0 to 1.0) indicates that 
the scale i s very reliable and that the indivi­
dual scale items can be used as a composite in­
dex. 

Findings and Conclusi ons 

Response frequencies and percentages for each of 
the assigned nine levels of perceived importance 
in evaluating new agricultural technology attri­
butes are presented in Table 1. The nine levels 
of perceived importance (not important=0-1-2; 
somewhat important=3-4-5; very important=6-7-8) 
are then collapsed into the three major levels 
in order to summarize the data as shown in Table 
2. 

Table 2: Summary of Buyers' Perceived Im­
portance In Evaluating New Technology Attri­
butes 
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Note : Data pre s ented as atsolute frequen­
cies and as Percentages in Parentheses (%) 
(N=918) 



The rank ordering of the adoption criteria fac­
tors (see Table 2), according to their perceived 
importance, is informative since it provides in­
sight into the weight the buyers place on each 
of the decision-making items. Each of the three 
top ranked items were perceived by seventy pe r­
cent or more of the respondents to be very im­
portant. These criteria items, ranked by the 
order of their percentages, are (1) initial 
costs, (2) maintenance costs, and (3) anticipat­
ed savings in time. Approximately fifty-five 
percent of the respondents perceived each of the 
three other factors to be very important in mak­
ing decisions about new farm technologies. 
These criteria factors in rank order are reduc­
tion in drudgery of farm operation, extent of 
risk related to entire farm operation, and bene­
fit to farm operations. Quick return on invest­
ment and amount of reorganization of farming op­
erations each were perceived to be very impor­
tant by slightly less than forty-five percent of 
the respondents and were ranked seventh and 
eighth, respectively. 

These finding suggest that initial costs, main­
tenance costs, and time saving are the most im­
portant factors in making decisions about pur­
chasing new farm technologies. These .high rat­
ings for these three factors are not surprising 
since farmers know that most farm technology is 
very expensive and can be time saving. Quick 
return on investment was ranked lower than the 
other decision-making factors included in the 
index. Such rankings suggest that farm operators 
are concerned about the long-term return on in­
vestment in new technology. 

The lower ranking of risk in the adoption of a 
new farm technology was expected because new 
agricultural technology nearly always is tested 
prior to its introduction by the manufacturer. 
This pretesting of new technologies often re­
duces the perceived risk. Therefore, farm op­
erators may know what results to expect when the 
purchasing decision is made. Risk associated 
with purchasing was perceived to be at least 
somewhat important by a majority of farm opera­
tors. 

Amount of reorganization of farming operations 
was ranked lowest in terms of its importance, 
even though it was perceived to be very impor­
tant by a large minority and at least somewhat 
important by a majority of the respondents. 
This suggests that if the technology being con­
sidered for adoption satisfies the more highly 
ranked criteria factors as primary conditions, 
purchasing decisions will occur even if farming 
operations require some reorganization. It 
should be noted, however, that reorganization 
of farm operations was considered to be very 
important by a large minori ty of the respondents. 
This sugges ts that technologies which require 
significant reorganization of the farming enter­
prise will be more strongly resisted . 

In essence, the findings indicate that farm op­
erators evaluate farm technologies for purchas­
ing in the context of their impact on the farm 
enterprise . Technologies that are reasonably 
priced, les s costly to maintain, produce a sav-
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ings in time, reduce drudgery in farm operations, 
bring more benefit to the entire farm operation, 
produce a quick return on the investment, and 
require little reorganization of the forming 
enterprise wi 11 be perceived more favoc 1h 1 y than 
technologies that have other characteristics at­
tached to them. The findings of this study in­
dicate that farm operators when making decisions 
about the purchase of farm technologies t ypically 
take into account factors related to improving 
farm efficiency and increasing farm productiv ity. 
These objectives were measured by the adoption 
criteria index. 

Implications 

It was not the purpose of this paper to empiri­
cally utilize the criteria suggested in predict­
ing adoption behavior. The purpose, however, was 
to demonstrate the existence of these criteria, 
its perceived importance, and its conceptual re­
levance to the dec ision process. The present 
paper has demonstrated that evaluative criteria 
can be used in future research as a tool to pre­
dict the pattern and timing of new technology 
adoption . However, as with macro studies of in­
novation diffusion that relied on personality 
variables to predict product adoption, an eclec­
tic model is more predictive than a model com­
posed only of product attributes or personality 
va riables. 

One's perception, preference, and intention are 
controlled in part by the cognitive, conative, 
and affective elements that impact on and result 
from the evaluation process . Because of this, 
evaluative criteria and their relative importance 
are modified by the person, product, and si.tua­
tion. Ongoing research has shown that an eclec­
tic approach causing these elements is strongly 
predictive of adoption behavior (Brown, 1981; 
Hassan, 1984; Hassan , 1985; Hassan and Scott, 
1987; Scott et. al., 1987) . Further, research 
has also shown that the number of variables 
needed to predict adoption can be reduced with 
little loss of predictive power; providing those 
variables used in the model have been suggested 
by theory or by empirical tes ting for that cat­
egory of products, a similar segment, and a sim­
ilar situation. 

In a broader context, these findings have impli­
cation for non-agricultural marketing managers 
as well . Because consumer behavior models are 
well developed, and have been applied to ma rket ­
ing action, it is likely that a ma rketing manag­
e r can create effective segmentation strategies 
based on an understanding of the criteria a giv­
en segment may use to evaluate his or he r new 
products. 

Summary 

This present paper has demonstrated that people 
do use evaluative criteria in the decision pro­
cess and that the relative importance assigned 
to those criteria are critical to t he adoption 
of new technologies. Understanding those c rite­
ria, and the ir relat ive importa nce, provides in-



sight into the factors and objectives of deci­
sion making. Plotting the most important crite­
ria for a given person (or segment), product, 
and situation and combining those criteria in 
parsimonious eclectic model will allow more ac­
curate prediction of adoption patterns for new 
products. Evaluation of the criteria themselves 
will provide managerial insight into the wants 
and needs of consumers. That, in turn, may lead 
to the development and marketing of innovations 
to satisfy those wants and needs. 
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