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Philip E. Varca, David M. Edwards, and G. Keith Douce*

Abstract

Georgia peanut farmers have adopted integrated pest management (IPM) on only a
limited basis, although objective data indicate that IPM technology may be more ef-
ficient than conventional pest control strategies Users and nonusers of IPM hold
different views pertaining to the consequences of employing IPM These beliefs in-
fluence 1ts use Educational programs on these beliefs should influence adoption
and continued use of IPM Ths article analyzes belief data pertamning to [IPM
among 192 Georgia peanut farmers and explores the relationship between beliefs

about IPM and 1its adoptmn_t
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Introduction

Integrated pest management (IPM) programs have
recently expanded to encompass a multitude of
crops IPM programs are generally designed to op-
timally manage pest populations so that producers’
profits'are maintained or enhanced with minimal
environmental degradation Recent economic analysis
indicates that peanut producers who employ a mean
level of IPM have 34-percent higher profits and
significantly lower 1nsecticide expenditures com-
pared with conventional pest control (14) ! Despite
this economic advantage, farmers have been rela-
tively slow to adopt IPM, less than 40 percent of
Georgra peanut acreage 15 currently under some

*Musser 15 an assoctate professor in the Depariment of
Agricuitural and Resource Economics, Oregon State University,
Wetzstein 1s an associate professor in the Department. of
Agricultural Econemics Reece 15 a graduate student in the
Deparlment of Psychology, and Varca 19 a lormer assistant pro
fessor 1n the Department of Psychology, Umversity of Georgia-
Athens, Edwards 1s a graduate research assistant in the Depart
ment of Agricultural Economics, Texas A& M Unversity, and
Douce 1s an extension entomologist, Department of Entomology,
Umiversity of Georgia Tiilon Lynn M Musser provided helpful
comments tn the formulation and analysis of these research
results

"Ttalictzed numbers 1n parentheses refer to iems 1 the Refer-
ences al the end of this article

type of IPM program (9) One popular explanation
of this slow adoption rate 1s that response to risk
1mpedes adoption of new practices (5, 7, 27) A
previous study of IPM adoption 1n California inves-
tigated risk preferences and subjective probability
distributions of IPM users and nonusers (I/3) The
two groups 1ndicated no differences 1n risk pre-
ferences, but each group perceived that its practice
was the least risky

This prominence of risk aversion 1n economic adop-
tion hiterature reflects an attempt to explain behav
1or inconsistent with neoclassical microeconomics
under certainty with an alternative economie
theory A potential weakness of this approach 1s
that not all departures from neoclassical profit or
utility maximization can be attributed to risk aver-
sion (25, 28)

Risk aversion can be confused with behavior under
certainty because of dynamic considerations (3), in
complete specification of resource constraints (4),
dispersion-of price expectations (24), and trans-
actions costs for commodities which are periodically
both 1nputs and outputs (26) Carlson recently con-
cluded that risk aversion may not affect pest control
decisions even though pest control does affect risk
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(6) In a broader view, neither profit maximization
nor r1sk aversion may be the most important goals
1n pest control Economists often tend to use their
theory to explain behavior motivated by goals and
constraints outside the realm of economics Dillon,
a pioneer 1n risk analysis 1n agricultural economics,
endorses this view 1n reference to the relationship
between 'risk and economic development

Most people would agree that uncertainty pre-
vails 1n underdeveloped agriculture and that
development would be facihtated by an ap-
preciation, understanding and recognition of
this uncertainty While not disagreeing with
this assessment, my view, however, 1s that
uncertainty 1s not a major detriment to agri-
cultural development It 1s far overshadowed by
the influence of political goals, resource owner-
ship, human capital stock, social power, tradi-
tion, and 1gnorance Compared to these, uncer-
tainty 1s just a marginal element 1n most less
developed countries We do best to recognize
uncertainty, of course, but we delude ourselves
if we think of it as a key factor to development
except 1n countries where occasional crop fail-
ures on a grand national scale are not expected
8, p 37N

Laterature on goalsof U S farmers also supports
the existence of noneconomic goals (23) Thus, a
study of the importance of economic goals 1n the
adoption of IPM should also 1nclude other broader
goals for comparison

The purpose of this article is to present an inter-
disciplinary study of the relationship between risk
and other perceptions of farmers and their adoption
of IPM Working with entomologists and psycholo-
gists, we 1dentified potentially important economic
and other consequences of decisions on pest control
related to IPM We represented these aspects as
“"belief measures,” & psychological concept We col-
lected belief data on IPM, including a risk measure,
for Georgia peanut producers in a 1982 telephone
survey '

The Concept of Beliefs

Beliefs are defined as information one holds about a
particular object and are different from a related
term, attitudes Attitudes are affective or emotional
responses one has toward an object For example,

the statement *'I do not like IPM” 18 an-attitude,
“IPM 1increases returns’’ 1s a belief Although theo-
retical constructs are often difficult to reconcile
among different disciplines, attitudes are sumilar to
the economic concept of preferences, and beliefs are
similar to the concept of expectations including sub-
jective probability distributions (20) Belief mea-
sures have at least two advantages for this study
First, the concept 18 flexible enough to encompass
both economic and other perceptions about IPM
Measurement of beliefs has extensive psychometric
foundations and 1s not subject to the empirical prob-
lems of the conventional economic measures of risk
preferences and subjective probability distributions

The psychological literature has two alternative
theories concermng the relationship between belefs
and behavior Learning theory espouses the view
that beliefs underlie attitudes which, in turn,
motivate a response or behavior (12) For example,
the belief that IPM increases returns leads to a posi-
tive attitude towards IPM and eventual adoption
Cognitive dissonance 1s the second theory about the
relationship between beliefs and behavior A central
proposition of this theory 1s that holding attitudes
and beliefs inconsistent with current behavior 1s
discomforting These attitudes and beliefs are modi-
fied to become consistent with current behavior (11)
Cogmitive dissonance theory imphes that beliefs
may not explain use of IPM, but may instead reflect
a rationalization of current behavior Under this
theory, differences 1n behefs would not explain
adoption

Assuming that IPM 1s more profitable than are con-
ventional control metheds, users may have adopted
IPM, under learming theory, because they gained in-

2Musser and Musser recently reviewed the Literature on.prob
lems 1n eliciting risk preferences and probability distributions 1n
relationship to psychological theories on risk decisions (20) The
main empinical problems are instability of the measures at dif-
ferent timea and lack of evidence on the relationship between
these measures and behavior Probleme with these procedures
are not surprising considering the current peychological evidence
that individuals are poor intuitive statisticians For example, in-
dividuals tend to overweight current or otherwise very aahent
outcomes over more distant outcomes, and they do not consider
prior mfortation such as suggested by Bayes Law Furthermore,
they overweight unhikely events and underweight more hkely
events Agricultural economists have been aware of this litera
ture for some time (2) However, they have not fully appreciated
the implications of the hiterature on economic methodology
Kahneman and Tversky provide a recent introductory survey of
some of thig Literature (16)
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formation from educational materials or obse: va-
tions of other farmers, causing them to develop
positrve beliefs about IPM However, farmers who
have not adopted IPM have not developed these
same positive beliefs because they lack access to or
trust 1n the information about IPM In contrast,
cogmitive dissonance would imply that these respec-
tive beliefs did not motivate adoption behavior, but
arose.ex posi facto to rationalize behavior 1 a con-
sistent manner

The lear ning'approach 1s more consistent with the
perspective of economic theory and the whole ra-
tionale of the agricultural land-grant system Under
this view, an mvestigation of beliefs among [PM
users and farmers who practice conventional control
methods may reveal differences 1n beliefs that could
be used to design an edueational program to modify
beliefs and, therefore, to change behavior In con-
trast, the cognitive dissonance approach suggests
limited usefulness of an educational program to
change behavior Beliefs about and support for [PM
would change after IPM was adopted Adoption may
require coercion through the political-legal system
or some stronger economic 1ncentives such as subsidies

As with all theo1ies, both theories are abstractions
of human behavior, and both may operate at dif-
ferent times For example, a positive belief may
motivate behavior which in turn motivates a more
positive belief towards the behavior Alternatively,
some beliefs about an object may motivate behavior
towards that object, whereas other distinct beliefs
may adjust rationahization to behavior Given the
considerable differential relevance of the two the-
ories for public programs on IPM adoption, 1t 15 1m-
portant to distinguish the process involved'in the
belief formation Testing the alternative theories of
IPM 1s unfortunately difficult 1n.a cross-sectional
study such as this article Under the learning ap-
proach, IPM users should have more positive beliefs
about the benefits of IPM than do nonusers, who
practice conventional methods, because beliefs 1n-
fluence behavior However, user and nonuser beliefs
would adjust to the same pattern for 1ationalizing
behavior under cognitive dissonance Hanemann
and Farnsworth recognize these alternative ex-
planations of their cross-sectional study of IPM
adoption (13) Standard methodology to measure
beliefs does provide measures of support for various
beliefs, which may provide some support for alter-
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native theories For example, positive beliefs about
IPM among nonusers 1s inconsistent with cognitive
dissonance

Further dividing farmers mto present users who are
currently using IPM, past users who have discon-
tinued use of IPM, and nonusers who have never
used IPM may provide additional evidence for these
alternattve theories The behavior of past users 1is
an interesting 18sue If [PM 1s 1n fact, more profit-
able, then past users weie not able to recognize this
fact, ignored the infor mation, or had 1nadequate
management to implement IPM Under learning
theory, this process led te more negative beliefs and
the 1eemergence of conventional methods, of course,
these behefs would adjust after the behavioral
change unde1 cognitive dissonance However, cogni
tive dissonance 1mplies that beliefs of past users
would be 1n the interval between beliefs of present
users and nonusers Beliefs of past users would be
more negative than beliefs of present users to ra-
tionalize their current behavior, but would still be
mote positive than beliefs of nonusers because of
then need to rationalize past behavigr Under
learning theory, a less clear prediction 1s possible
Past users discontinued IPM because the beliefs
that motivated adoption became less positive, thus,
their beliefs should be more negative than present
users Although the beliefs of past users may be as
negative as those of nonusers, some may have more
positive beliefs than nonusers, which could'result i1n
a similar pattern for these groups as does cognitive
dissonance However, a different pattern of beliefs
could also hold under learming theoty The exper-
ence with IPM provided past users with more infor-
mation about both alternatives, which causes their
beliefs to become even more negative than non-
users Thus, an intermediate positive for past users
provides no evidence on the two theories, but the
mote negative beliefs of past users supports learn-
ing theory

A complete testing of the alternative theories would
require time setries data on beliefs of each group
Under learning theory, beliefs of present users
would be higher than those of nonusers before adop-
tion, and beliefs of past users would be lower than
those of present users before discontinuation Under
cognitive dissonance, these differences would not ex
15t before behavior changes butl would arise only
after behavior change Although such time series




data were unavailable for this study, the numbe: of
years present users have used IPM was available
and could provide some evidence on this relation-
ship As more time elapses, present users should
develop a more positive attitude towards [PM under
cogmtive dissonance to rationalize continued use A
stmilar relationship could exist under the learning
theory 1f IPM fulfilled expectations However, the
opposite pattern 1s also consistent with learning
theoy Unfulfilled expectations would lower the 1n-
it1al level associated with adoption, if these beliefs
decline to a certain point, present users would
become past users Thus, changes in belief among
present users through time can reject the cogrutive
dissonance explanation if beliefs are inversely re-
lated to tenure, but these changes cannot definitive-
ly reject the learning explanation

Even If the relationship between beliefs and adop-
tion cannot be established, analyzing differences in
beliefs among users and nonusers provides evidence
on the mmportance of different dimensions of IPM
programs for the different groups Beliefs that are
more strongly held, as measured by differences be-
tween the two groups, are.relevant for farmers
either in explaining or rationalizing behavior For
example, the differences 1n 115k perceptions found
1n Hanemann and Farnsworth indicate that their
sample 1s motivated by risk aversion (13) If no dif
ferences were found or 1f the reverse pattern held,
the study would have supported the view that risk
aversion 1s not important

Data

This study on beliefs was part of a larger study
which evaluated the IPM program sponsored by the
Department of Extension Entomology of the Georgia
Cooperative Extension Service The most important
component of the program 1nvolved periodic 1nsect
counts by scouts and treatment 1ecommendations
based on damage thresholds Present, past, and non-
participants 1n extension IPM were considered pre-
sent users, past users, and nonusers, respectively,
for our study, even though some farmers in Georgia
practice |PM outside this program (9)

We obtained belief data on IPM for a stratified ran-
dom sample of peanut producers 1n six Georgia
counties selected from a list of Georgia peanut pro-
ducers provided by the Georgia State Office of the

U S Agncultural Stabilization and Conservation
Service From a sample of 240 producers, 192 (80
percent) cooperated 1n completing a telephone sur-
vey The survey, developed by a team of entomol-
ogists, cooperative extension county agents, agricul-
tural econemists, and industrial psychologists, was
conducted 1n late spring early summer of 1982

The survey requned several months to devise Each
question was evaluated 1n terms of 1ts contribution
to abtaining the desired information on pest man-
agement practices The questionnaire was pretested
at several stages of development, with confusing or
misleading questions being clarified or deleted A
copy of the final questionnaire 1s available 1n
Edwards, Musser, and Wetzstein (10)

Nine students enrolled at the University of Georgia
conducted the interviews Prior to the interviews,
the students were provided with an explanation of
the questionnaire and 1ts puipose, given appro-
priate standard answers to probable questions, prac-
tice, and feedback Calls were occasionally moni-
tored and appropnate feedback given The students
placed the telephone calls 1n the early evening from
Sunday through Thursday The questionnaire con-
tained 46 questions and required slightly less than
30 minutes to complete

Table 1 hists both the eight belief questions included
on the gquestionnaire and variable names for refer-
ence The belief questions focused on aspects of 1n-
sect control as important 1n managerial decisions on
IPM use These questions must be interpreted within
the context of the whole questionnaire where users
of IPM were considered as participants in the exten-
s1on scouting program and nonusers apply pesti
cides on a fixed schedule "“Damage” and “‘yield”
are concerned with monetary costs of 1nsect control,
and “profit” 1s associated with overall profit from
use of IPM “Risk" reflects a safety-first concept of
risk which 15 generally more intwitive than are
more general measures like variance associated
with expected utility theory (21) “Personnel” and
“environmental’” were aspects of the use of IPM
programs not directly reflected in profit calcula-
tions, but they may be important 1n the managenial
process "Method” was included largely as a
methodological check on communication with the
producer because the belief corresponds with the ac-
tual use of IPM for peanuts in Georgia
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Table 1—Belief measures

Belief variable

Questions!

General statement

I'd Like to ask for your opinions on pest control'strategies These questions will ask you
whether you strongly agree, agree, disagree, or strongly disagree with them There are no
right or wrong answers, these are only your opinions

Damage The likelihood of 1nsect damage 13 lessened with the use of scouts Do you
SA A b SD

Expense It 1s less expensive to pay scouts to monitor my fields than spraying on a predetermined schedule
Do you
SA A D SD

Personnel Hiring my scouts on a personal basis rather than going through my county extension pro-

SA A D

gram best serves my needs Do you

SD

Yield Farmers can expect higher average yields by spraymg on a predetermined schedule rather

than using scouts Do you
SA A D
Environmental

SA A D

SD

The use of insecticides poses a harmful environmental threat Do you

SD

Method In my county the most widely used method of pest control 1s spraying on a predetermined

schedule Do you
SA A D

SD

Profit Some people argue that IPM produces higher profits Others strongly disagree

Do you SA A

D SD with the following statement?

Conventional pest management strategies give farmers higher profits

Risk People disegree about the differences 1n yield produced by integrated pest management (IPM)

Doyou SA A

vs conventional pest management strategies Some argue that IPM.produces better average
yield over a period of years Others say the same for conventional methods

D SD with the following statement?

IPM.reduces the chances of having extremely low-yielding years

!In the questions, strongly agree, agree, disagree, and strongly disegree are coded as SA, A, D, and SD

To facilitate telephone responses, interviewers gave
respondents one of four choices when they anewered
the questions (1) strongly agree, (2) agree, (3)
disagree, and (4) strongly disagree These responses
were coded 4, 3, 2, and 1, respectively, for statistical
analyais, and they were assumed to reflect measure-
ments of continuous theoretical variables

The assumption in the coding that these responses
reflect.equal intervals along an underlying scale 1s
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standard methodology in psychometrics (1) The
questions were counterbalanced to preclude a
response bias because “strongly agree” is the most
positive response to IPM on all beliefs. 'Strongly
agree’ is the most 'pomsitive for the categories of
damage, expense, environmental, and risk, whereas
“strongly disagree” 18 the most positive for per-
sonnel, yield, and profite Questions included 1n the
survey concerned use of IPM in the current year
and 1n past years These questions were used to
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separate respondents into present user, past user,
and nonuser groups Data on tenure of the farmers
m IPM were available for only four of the si1x coun-
ties, so analysis of possible changes in IPM beliefs
through time were confined to a subset of the sample

Results

We first apphed a multivariable analysis of vari-
ance (MANOVA) to the eight behef variables
MANOVA tests the hypothesis of a common set of
means {or the eight variables in the three producer
IPM groups (19) The MANOVA F test was sigmif-
icant at the 1-percent level, thus, the hypothesis of
common means can be rejected We then used anal-
ysis.of variance (ANOVA) of each belief vanable by
IPM use group to determine which variables contri-
buted to'the MANOVA result Table 2 summarizes
the ANOVA results along with mean responses for
each producer group

Table 2—IPM behef results, by user group

The damage, expense, personnel, and yield vari-
ables were directly concerned with the use of insect
scouts, which 1s the most important component of
IPM programs 1n Georgia The expense question
had' different responses among the groups sigmf-
1cant at the 10-percent level, and the other three
variables had differences sigmficant at the
1-percent level

Present users believed that scouting reduced insect
damage, was less expensive, and resulted 1n higher
yvields Although the beliefs of present users daffer
significantly from the other two groups, the mean
response for all producers-indicated that they either
agreed or strongly agreed that scouting reduced
damage and was less expensive For the y:eld ques-
tions, present users disagreed that higher yields
resulted from spraying on a predetermined schedule
rather than from using scouts, mean values of the
other two groups lay between disagree and agree

Mean value
Belief ANOVA Sigruficance
Present Past Nonuser F level®
user user statistic

Damage? 323 308 293 6 98 0 0012***
Expense? 339 323 306 266 0727*
Personnel® 242 273 330 514 0067 ***
Yield® 195 265 243 585 0035 w*
Environmental? 231 250 272 185 1607
Method* 2 60 273 272 23 7936
Profit? 222 262 272 616 0026***
Risk? 307 377 354 327 0404 **
Number of

producers 106 26 54 NA NA

NA = Not applicable
tox= Significant at the 10 percent level,
** — Significant at the 5-percent level, and
*++ = Significant at the 1 percent level
“Large number mdicates pesitive belief about [PM
4Small number mdicates positive behet about IPM

iThis vaniable 1s a methodological check on communication with the producer The magnitude of the number indicates no leve! of

helief ahout [PM

39

Yy


http:expens.ve

Thus, the effect of 1nsect control on yields seemed to
indicate more important differences than did the
components measured by these other three variables

The profit question also produced differences among
the groups significant at the 1-percent level with
group patterns similar to the yield question Users
disagreed that conventional pest management stiat-
egies give farmers higher profits, whereas past and
nonusers generally tended to agree more with this
statement The mean responses to expense, yield,
and profit questions 1ndicate that the differences in
beliefs on profits associated with IPM use arose
from differences in yields and revenues rather than
costs These behefs only partially correspond with
economic analysis of IPM use by Georgia peanut
farmers In their study of IPM use 1in Georgia
peanut production, Hatcher, Wetzstein, and Douce
found a significant reduction in 1nsecticide cost,
which corresponded to beliefs of all groups, and a
significant increase 1n yields, which 15 consistent
only with the beliefs of users (14)

For the risk question, all groups tend to agree that
IPM reduces the chances of having extremely low-
yielding years In fact, past users and nonusers
generally believe more strongly that IPM reduces
variabihity Differences between these groups were
significant at the 5-percent level These results
sharply contrast with the previous findings of
Hanemann and Farnsworth (13) Because belief
measurement has fewer methodological problems
than does elicitation of subjective probahilities, the
findings of this article are credible If the risk
responses are 1nterpreted jointly with the profit
responses for each group 1n 1solation, they seem
plausible with expected utility theory Users adopt
IPM because they believe 1t raises average profits
and lowers risk, whereas the .other group does not
adopt IPM because the sacrifices in expected profits
does not compensate for the decreased risk How-
ever, the pattern of risk respenses among the
groups 18 difficult to rationalize Assuming pro
ducers are rigk averse, the rigk responses are
defimitely inconsistent with cognmitive dissonance,
users have a less positive view than do the other
two groups Although these beliefs might be consis-
tent with learning, they do not explain the behav-
1or Profits alone explain behavior as well as profit
and risk, suggesting that risk 1s not important in
explaining the use of IPM
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If one relaxes the assumption of risk aversion,
responses to the risk question are consistent with
farmers’ being risk seekers Under this.assumption,
the low value for present users’ risk response would
be a positive behef 1n IPM, the higher value for
nonusers’ risk respond would be a negative belief,
and the even higher value for past users’ risk
response would be a negative belief ansing from
leaining behavior As Young notes, past studies
measuring risk preferences found some faimers’
being risk seekers (28) However, the complete sam
ple would probably not be dominated by risk-
preferring behavior Furthermore, the interest in
risk 1n the adoption literature 1s motivated by an
assumption of risk aversion, that 1s, risk seekers
would readily adopt new technology perceived as
being risky This assumption does not seem a plausi-
ble method of interpreting risk The results support
the general view emerging in-the literature reviewed
1n the introduction to this article—namely, risk 18
not 1mportant 1n the IPM adoption decision

The method and environmental questions did not
significantly differ among the groups The mean
responses to the method question were similar and 1n-
dicated a tendency to agree These responses indicated
that producers had some knowledge of current pest
control methods and that respondents were setlous 1n
their responses to at least this survey question All
groups had mean responses to the environmental
question that were neutral, the mean responses had
as much difference as some of the other variables, but
had high variances as reflected in the F statistic

Mean responses for past users were within the inter-
val between present users and nonusers for most vari-
ables Exceptions wete the yield and risk questions
Past users tended to agree that higher yields resulted
from spraying on a predetermined schedule 1athe:
than from using scouts, with a mean response of 2 65
compared with 2 43 for nonusers and 1 95 for present
users Past users stiongly agreed with & mean
response of 3 77, compared with 3 07 for present users
and 3 54 for nonusers, that IPM reduces the chances
of having extremely low-yielding years Thus, past
users believe that not practicing [IPM will boost aver-
age yields and promote greater yield varability than
do the other groups The response on risk 18 again not
consistent with then status as past users under either
learning o1 cognitive dissonance The yield 1esponse
contradicts cognitive dissonance and suggests that




experience with low yields contributed to past users’
abandonment of IPM Their management ability may
have precluded implementing IPM practices, and
their belief may have reflected this experience This
belief may have resulted fiom spurious correlation,
the series of recent droughts in Georgia was probably
the main.reason for lower yields Good extension 1n
formation may have precluded formation of and action
on thie belief

Besides responses from past users on yield and risk,
overall responses to some variables also support
learning theory The nonusers’ mean response of

3 54 on risk does not suggest reduction of cognitive
dissonance Similarly, nonusers’ mean response of

2 93 on the damage question and 3 06 on the ex-
pense question i1ndicates that they agreed with
positive statements about IPM which 15 1nconsistent
with their behavior The mean response of 2 42 on
the personnel question for present users 1s also not
consistent with current behavior Finally, the largely
neutral mean responses with large variances to the
environmental question are inconsistent with cogni-
tive dissonance, more consistent tendencies on this
belief could have been a rationalization for behavior
unrelated to profits of the business No evidence on
profit, which does have large differences among
groups, 1s avallable, unfortunately

We used linear regiession analysis of beliefs of the
present user groups to provide further evidence on
the 1elationship between beliefs and behavior We
regressed the eight belief measures separately on
the number of years a present user had participated
1n IPM Data were available for 52 IPM users 1n
four counties 1n 1979-82 We included county dum-
my variables 1n the regression analysis to account
for possible differences in climatic and sol condi-
tions Table 3 gives the regression results As
pteviously discussed, a negative coefficient on years
of IPM use s inconsistent with cognitive dissonance
where “'strongly agree” indicates a positive belief
about IPM, and vice versa

The regression analysis was not highly satisfactory
The R¥s were extremely low, even for cross
sectional regressions None of the county dummy
variables differed significantly fiom zero, indicating
no geographical differences in beliefs between these
three counties and the county with no dummy var-
able Years of IPM use was significant at the

5-percent level 1n the damage equation This
negative coefficient indicated that the belief that
the likelihood of 1nsect damage 15 lessened with the
use of scouts declined through time for users, which
was 1nconsistent with cognitive dissonance The co-
efficient on years of IPM use did not differ signuf-
1cantly from zero in the other equations Further-
more, the signs of these coefficients do not prove the
alternative theories in most cases

Conclusions

Results support the view from earlier research that
IPM users and nonusers hold different views about
the consequences of IPM use As expected, users of
IPM hold more positive beliefs about IPM than non-
users, except one The single exception concerned
11sk which, contrary to earhier research, had a
1everse pattern Because:no theoretical explanation
exists for the response pattern obtained on the risk
guestion, these 1esults suggest that beliefs about
risk are not related to adoption of IPM However,
beliefs on average yields probably influence adop-
tion and continued use of IPM Although no direct
evidence existed that beliefs on average profits in-
fluenced adoption of IPM, the predominance of evi-
dence against cognitive dissonance processes for the
other beliefs supports the view that the differences
in beliefs on average profits also affect adoption
Thus, the results support the emerging trend 1n
agricultural ecenomics hiterature that profit max-
mization may explain much economtic behavior for-
merly attributed to risk aversion More research on
this 1ssue 1n reference to IPM seems warranted

Results 1n tables 2 and 3 also support the view that
beliefs about IPM influence adoption rather than
reflect a cogmtive dissonance 1esponse Under this
view, processing information correctly may in-
fluence behefs and, therefore, adoption These
results directly affect the Cooperative Extension
Service’s National IPM Impact Study, which was
designed to evaluate IPM programs in various
States This impact study outlines 1in detail the
possible advantages of IPM over conventional prac-
tices Our study indicates that the National IPM
Impact Study can positively influence producers’
adoption of IPM

The psychological iterature also suggests some
methods to infiuence 1ncorrect beliefs Hovland,
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Table 3—Regression results for behef and years of use for present users!

Years County dummies
Behef measure Intercept of R2
IPM use 1 2, 3

Damage? 4 00~ -019* 023 006 011 016
(14 16) (-244) (116) ( 27 { 50)

Expense? 3 25%+ 06 15 18 40 12
(11 42) (70) ( 72) - 79 (174)

Personnel? 2 29** - 04 - 29 - 13 52 08
(3 98) - 26) - 1) - 30 (112)

Yield? 181%* (- 05) 58 54 02 07
(3 28) (- 31 {147) (123) ( 04)

Environmental? 2 26** - 05 - 50 17 52 11
573 (- 42) (-150) { 46) (-138)

Method* 3 45* ~ 23 597 04 - 82 08
(4 94) (-120) ( 00} ( 08) (-1 486)

Profit? 2 69* - 06 19 - 004 - 42 05
(7 16) (- 61) (- 70) (- 01) (~138)

Risk?® 1 96%* 23 15 28 110 11
(2 84) (121 ¢ 30 ( 50 (1 98)

NA = Not appheable
** = Bignificant at the 1 percent level
* = Significant at the 5 percent level
lt-values appear 1n parentheses
‘Large number indicates positive belief about [PM
JSmall number indicates positive belief about IPM

4This variable 1s a methodological check on communieation with the producet The magnitude of the numhber 1ndicates no level of

belief about IPM

Janis, and Kelley suggest that correct information
that 15 different from original beliefs must be pro-
vided 1n a way that incentives for change are pro-
vided (15) Such incentives might be a change 1n
either the content of a message about the belief ob-
Ject or a perception about the expertise or prestige
of the communicator The recent emphasis on IPM
evaluation by agricultural economists could provide
these new incentives Profit 1s probably a stronger

motivator for farmers than are insect damage or en-

vironmental concerns about 1nsecticide use Fur-
thermore, the perceived expertise of agricultural
economists 18 1mportant 1n reinforeing the expertise
of entomaologists involved 1n IPM programs

Assessing IPM beliefs would be helpful m 1dentify-
ing 1ncorrect beliefs of nonusers so as to develop
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educational programs which could change behavior
Furthermore, such an assessment might document
the importance of both entomologists and agricul-
tural economists in the.evaluation and education
program Data 1n table 2 demonstrate these proposi-
tions Beliefs of nonusers can be modified by ev1-
dence that field scouting tends to decrease crop
damage and pesticide expenditures and to increase
yield and net returns, both areas of entomological
and economic expertise Changing these behefs may
help encourage adoption Information about the ef
fect of IPM on average yields may renew the:inter-
est of past users 1in IPM Finally, reinforeing beliefs
of present users with information about the conse-
quences of IPM 15 important to mamtaining IPM
use We should place particular effort on developing
and disseminating information about differences in
yvield and profits, the two beliefs about which




significant disagreement existed between users and
other groups

Use of psychometric methodology to understand
farm management decisions has potential 1n other
areas beyond IPM programs Psychological method-
ology has had limited use 1n agricultural economic
research on farm firm decisions Krause and Williams
(18), and recent work by Kheberstein and others
(17) and by Patrick, Blake, and Whitaker (22), on
modeling multiple goals are exceptions However,
many adoption problems in agricultural production
are similar to the IPM 1ssue we discuss here Adop-
ting new technologies to facilitate agricultural
development, which was the concern of much of the
risk literature we reviewed n the introduction, 18
an obvious extension Several 1ssues of public con-
cern 1n farm management may also be amenable to
similar research, soil conservation, water conserva-
tion, and marketing strategies are several ex-
amples Assessment of beliefs about adoption estab-
lishes the relevance of different forms of economic
information 1n planning research and extension
programs.
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