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Perception Change in Rice Pest
Management: A Case Study of Farmers'
Evaluation of Conflict Information

K. L. Heong
M. M, Escalada

Abstract

A simphe rule-of-thumb, or heuristic, in pest management
which was in conflict with farmers’ prevailing perceptions was
communicated to farmers to examine whether their cognitive
dissonance would challenge them to evaluate it and change
their misperceptions, The simple rule used was: “In the first
30 days after transplanting (or 40 days after sowing), leaffolder
control is not necessary.” The participatory experiments were
carried out by 101 rice farmers. Although farmers' percep-
tions of pests and peslicide use were deeply entrenched, the
simple experiment reduced their sarly-season insecticide
applications and number of sprays. Farmers’ attitudes toward
leal-feeding insects also changed. Besides dissonance resolu-
ticn, the main incentives that had encouraged farmers seemed
to be money savings and labor reduction.

Few studies in communication, if any, have explored the
impact of the use of conflict information on changing farmers’
perceptions. This article presents the results of & study which
examined farmers’ evaluation of conflict information and its
influense on their perception changes in rice pest manage-
ent. It also documents the proceas and effects of farmer
experimentation with a simple decision rule or heuristic
intended to correct their misperceptions.

Introduction

Asian rice farmers commonly spray insecticides in the early
stages of the crop to control leaf-feeding insects.  The maost
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Pathaloygy Division, Inbermational Fice Rescarch Instiule, Los Banoes, Laguna,
Philppings, M. M. Escalada ks professor, Depaniment of Development Corrmmunica-
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commaen leaffeeder during this period is the rice leaffolder,
Research, however, shows that these sprays are unnecessany as
the damaged crops usually recover with no loss in yields.

Farmers’ spraying for leaffolder control is thus primarily due to
misperceplions. Results of farm surveys on pest management
perceptions and practices in Southeast Asia have shown that most
farmers are risk averse and seem to use pesticides with little eco-
nomic rationale, Pesticides are primarily used for prevention or for
cure (Lim & Heong, 1984; Heong, Escalada & Mai, 1994; Rola &
Pingali, 1993).

Peslicide advertising may have also played an important role in
increasing farmers’ risk aversion. Most advertising messages tend to
be presented as fear-arousal appeals to encourage farmers to use
chemicals (Escalada & Heong, 1993), Advertising has succeeded in
positioning pesticide messages in the minds of millions of farmers,
consequently increasing pesticide use (Matteson, Gallagher &
Kenmore, 1994). A case in point is the excessive use of insecticides
in Vietnam which seems to be associated with prominent advertising
{(Escalada & Heong, 1993). Since training and motivational materi-
als related to pest management are relatively scarce (Heong, 1989),
advertisements continue to play major roles in influencing farmers’
decisions, It is also well recognized that pesticide sales agents
have a stronger presence than extension agents in many larming
communities and are sought by farmers for advice because of their
accessibility.

In contrast, resource-poar farmers who are generally not reached
by the agricultural extension service (Merrill-Sands, Biggs, Bingen,
Ewell, McAllister, and Poats, 1991) often do not have access to
information on rational pest managermnent. Thus, for every message
that a farmer receives from extension, there are often numerous
compeling messages which encourage pesticide use, Within this
information emvironment, there is a need to explore for more
efficient approaches that can help farmers in making more rational
decisions, Methods that utilize farmer participation and experiential
learning heve been noted to be useful (Chambers, Pacey & Thrupp,
1989; Matteson, Gallagher & Kenmore, 1994; Mody, 1992; Stone,
1992).

Role of Perceptions

Perceptions exert an influential role in a farmer’s pest manage-
ment decisions, According to Merton's (1982) pest management
decision model, the option that meets a farmer’s objective is chosen
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based on his perceptions of the situation. The consequence of a
decision made during the period (t) can influence his or her percep-
tions of the problem in a subsequent period (¢ + 1) (Mumford &
Morton, 1984}, Pest problems and control options often remain the
same from year to year; as a result, farmers’ perceptions remain
similar. This may account for farmers continuing to spray for
leaffolder control without realizing that there is no economic gain.
Since the outcome of period () can influence perceptions of the
problem in period i+ 1), introducing an action that can result in a
different outcome may be used to influence perceptions. At the
same time, farmers may be persuaded to observe other criteria, like
yields or profits, rather than insect mortality when comparing
options.

To change farmers” misperceptions of a pest problem through
communication, new elements must be introduced into the cogni-
tive structure. The new information may be a different perception of
the situation or information which introduces sufficient conflict inte
the existing structure to motivate change (Schramm, 1973), The
manner by which the new information fits into the cognitive strue-
ture will influence how it will be processed. Mew information which
requires less change in cognitive structures would have more
chances of getting accepled. On the other hand, new infermation
which challenges the cognitive structure would be difficult to
integrate (Tan, 1984) or might result in rejection, distortion so as
to fit, or a change in the cognitive structure (Cartwright, 1943).

When faced with uncertainty, people often use decision rules
(Eiser, 1986). The term, heuristic, was introduced by Kahneman
and Tversky (1973) to refer to an informal rule-of-thumb used by
people in order to simplify information processing and decision
making. Heuristics are learned through experience, educated
guesswork about the possible answers to a problem, and the
integration of cognitive processes in humans, Without having to
retrieve all the information stored in memory, these simple rules
help humans organize and interpret new information (Wyer & Srull,
1981).

Given a simple decision rule which Is in conflict with the prevail-
ing pest management perceptions of rice farmers, would they be
mativated to re-assess it in order to resolve thelr dissonance?
According to Festinger's (1957) theory of cognitive disscnance,
information which contradicts existing attitudes, choices, or behav-
iors can lead to a state of psychological dissonance, This state of
dissonance, moreover, does not immediately disperse once the
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indiidual has set out on the selected option (Eiser, 1986),

To resolve his or her dissonance, a person could resort to & re-
evaluation of the two alternatives, so that the chosen alternative
would appear even more positive than the rejected ane (Brehm,
1962; Brehm & Cohen, 1959),

In this paper we present results of a study in which rice farmers
were invited to evaluate conflict information and its influence on
their perception changes.

Methods

Location

Leyte is an island located in the Eastern Visayas region of the
Philippines. It has a total land area of 6,270 square kilometers with
a population of about 1.5 million. Agriculture is a major economic
activity with caconut, rice, sugar, and corn as principal crops. Of
the 98,000 hectares cultivated to rice, about 72% is irrigated, 23%
rainfed, and the remaining 5% upland rice. Lowland rice is grown in
WO CTOpPINg Seasons per Year.

Baseline Sunney

A baseline survey of 101 rice farmers in six villages in Leyte,
Philippines, invited to participate in farmers’ experiments was carried
out in 1992, The survey was conducted through personal interviews
using a pretested questionnaire translated into Cebuane, the
local language spoken in Leyte, Details of the guestionnaire are
described elsewhere (Heong, Escalada & Mai, 1994). In addition,
several focus group discussions were organized where further
prabing was conducted.

Farmer Experiments

Based on voluminous research carried out by entomologists,
spraying insecticides for leaffolder control in the early crop stages
are generally not necded. Damaged crops compensate and recover
from these leaf damages. The scientific discussions on the topic are
found in Miyashita (1985), Heong (1993), and Way and Heong
(1934}, The heuristic developed was; “Spraying for leaffolder contral
in the first 30 days after transplanting is not necessary.”

The participatory experiments to evaluate this heuristic were
Initiated in collaboration with farmers in Leyte Province, Philippines.
In each municipality, half-day group meetings were conducted
with about 10 to 25 farmers. These meetings began with general
discussions about rice growing and related problems, and eventually
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the discussions focused on the rice lealfolders, concerns about their
damages, losses they think the pest would cause, and methods of
contral and their coasts. We then intreduced recent research
findings that the leaffolders were unable to cause sulficient damages
to reduce yvields and insecticide sprays the farmers had used were
not necessary, Farmers were motivated to test whether the research
findings were true by discussing the potential savings from reducing
insecticide use.

A total of 101 farmers volunteered to participate in the experi-
rreents. To participate, ezch farmer measured out an area of about
500 m? in his or her rice field that would not receive any insecticide
treatment in the first 30 days after transplanting for leaffolder
control, The rest of his or her field would receive normal treatments.,
All otheer agromemic practices in both the experiment and main plots
would be according to cach farmer's normal practice, Participating
farmers were provided with some support materials (Table 1).
During the cropping season, we visited the farmers to discuss the
progress of their experiment and to examine the experimental
layouts, checking with the owners about their insecticide spraying
schedules. As it was difficult to implemnent a strict procedure to

Table 1.

Support Materials Frovided to Farmers Who Participated in

Experiments

* A sign board (30 crm x B0 em) with the farmer's name,
collaborating agencies and the experimental title for display
in each participant’s field.

*  Cebuand versions of “Friends of the Rice Farmer: Helpful
Insects, Spiders and Pathogens™ (Shepard, Barrion &
Litsinger, 1987); and “Field Problems of Tropical Rice™ IRRI
(1983) and & cap to each participant.

*  Two comics stips, in Cebuano, depicting & discussion
between a farmer wiho had done the coperiment and
ancther farmer who had mot,

* A candboard file with weekly activity sheets and a ball-point
pen for recording farming activities and input costs.

* A set of instructions to conduct farmer participatory
research,

+ A certificate of participation presented &t the expenence-
sharing workshop conducted at the end of the experiment.
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ensure that our farmer participants had not sprayed their experimen-
Lal plots, we relied on our participants” enthusiasm to participate and
their motivation to reduce unnecessary spraving as their incentives.

Farmers® Results and Experience Sharing

Farmers were taught to assess yields from the experimental and
main plots by weighing yields ocbtained from 5x5 m? subplots in their
spraved and unspraved plots, Weekdy records of activities and
respective expenditures were kept by each participant using a simple
form provided. At the end of the season, a farmers” workshop was
organized where results were presented and discussed.

Menitoring Sunveys

The 1992 baseline survey, conducted among 101 farmers, was
subsequently followed by two post-experiment surveys. The first
survey conducted in July 1993 was carried out primarily o compare
the vields and costs of insecticide applications from their experimen-
tal and main plots and determine their insecticide use patterns, and
knowledge and attitude towards leaf-feeding insects. The second
survey, conducted in September 1994, focused on larmers” pest
ranagement practices, insecticide application costs, perceptions of
yield differences, and benefits derived from not using early-season
insecticide sprays for leaffolder control. A slight attrition rate could
be observed in the sample size of the third survey as four farmers
were no longer available due to urban migration, poor health, and
death.

Results
Profile of Participating Farmers

Table 2 summarizes some characteristics of the participating
farmers. About 32% were older than 30 years and more than one
half (53.5%) had only elementary education. A majority (68.3%) of
the farmers were tenanis. Rice was thelr main crop and most used
transplanting for crop establishment. Farm sizes were generally
small, with about B1% farming on less than one hectare. Modern
varieties were mainly grown, and IRB0 and IR72 were cultivated by
E0% of the farmers.

Pest Management Patterns

A large proportion of farmers reported rice bugs as their main
pest problem during the 1992 wet season. Casewonms wene next,
followed by the rce leaffolders. Pesticide application was the most
common control method used. Al seedling and tillering steges, the
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Table 2
Prafile of Participating Farmers [ = 101)
Age growps Education:
20 and below  13.9% Did not attend school 20%
3140 17.8% Completed elementary  53.5%
41-50 16.8% Completed secondary  28.7%
51-60 I5TE Reached college 15.8%
=h0 15.8%
Marital status; Tenure:
Single 6.9% Cwner-operator 20.8%
Married 86.2% Leasce 14.9%
Separated 1.0% Tenant BE3%
Widow 59%
Farm size; Cropping patterns:
0.5 ha 54.4% Rice-rice 96.0%
0.6-1.0 ha 26.7% Rice-other crops 4.0%
1.1-2.0 ha 13.9%
2.1-3.0 ha 5.0%
Method of crop establishment:
Direct seeding 12.9%
Transplanting B7.1%

rriin target pests of farmers were leaffolders and stem borers. At
booting, heading, flowering, and milky stages, farmers’ insecticide
sprays were directed at rice bugs and caseworms. Endosulfan was
the most common insecticide used at tillering, with monocrotophos
as the next most common, At booting, flowering, heading, and
milky stages, endosulfan was likewise dominant, followed by
deltamethrin and cypermethrin,

¥ield Comparisons

Yields of farmers’ experimental and main plots in wet season
1993 were variable (Figure 1), Statistically, the yvields were not
significantly different (t = 1.01 p>0.05), with the mean yield of the
experimental plots (3.1 tha) only slightly higher than their main
plots (4.8 tha). About 77% of the farmers had either the same or
higher yields in their experimental plots.
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Figure 1. Yields of farmers’ experimental plots that
wene unsprayed with insecticides in the first 30 days
after transplanting and yields of their respective main
plots. The line indicates no difference between yields
of the two plots.

12 - ' 7

S

Yields (tons/ha) in unsprayed plots

ﬁ_ _B ' 10
¥Yields (lons/ha) in sprayed plots

In the 1994 survey, we asked participatirg farrmers for thelr
opinions on eliminating carly season Insecticide sprays on thelr
yields. About 34% reported no difference and 54% reported higher
yields in the experimental plots. Only 3% reported lower yields and
9% did not express any opinion,

Insecticide Use Patterns

Since the intent of the farmers’ experiments was to encourage
farmers to eliminate early insecticide sprays, the timing of their first
insecticide application might be used as the key indicator of impact.
In 1992, more than two thirds of the farmers (68.4%) applied
insecticides within 30 days after transplanting (Table 3). After the
experiments were conducted by the farmers in 1993, this percent-
age dropped to less than 20%. In 1994, there was a further reduc-
tion in the number of farmers who treated their rice crop within the
first month after transplanting (11,.3%), After performing the
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experiments, farmers’ first insecticide applications were shifted
towards the later stages of the crop. For example, more farmers
applicd their first sprays after 60 days, two years after they had done
their experiments, The average number of insecticide sprays
farmers applied also dropped from 3.2 in 1992 before the experi-
ments were introduced to 2.0 in 1994, There was also a shift in the
mode from 3 to 1,

Perception Changes

To determine whether the farmer experiments changed percep-
tions, responses to three attitude statements before and after
experimenting were obtained. The first two statements, which
referred to insect damages and thelr consequences, were presented
in reverse order o avoid biased responses. Before experimenting,
2% of the farmers disagreed with the statement that leaf-feeding
insects do not cause vield loss (Table 4). After experimenting,
farmers opinions were changed and only 9% disagreed. Similarly
for the second statement, 77.2% believed that leal- feeding insects
can cause severe damages, before experimenting; and only 28%
believed it after. Before experimenting, 62% of the farmers thought
that leaf-feeding insects kad to be sprayed carly in the season, but
only 1006 believed this to be true after the experiment.

Table 3
Changes in Farmers” Inseclicide Use Before and After
Conducting the Experiment
Temeng of St Insecticide Belore experiment ARer experimenl
speays (days after transplanting) i rd 15953 1554
Percent farmers
1-30 68.4 19.8 11.3
31-45 21.8 42.6 36.1
46 - 60 4.9 20.8 227
=60 4.9 16.8 29.9
Mean number of sprays 3.2 2.1 2.0
per farmer
Standard deviation 1.9 0.7 1.2
Mumber of sprays of most 2.0 2.0 1.0
farmers (miode)
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In the 1994 monitoring survey, farmers’ responses to the
experiments were recorded, Most (B8%) Telt that they had benefited.
Among the benefits quoted by the farmers were money savings
(94%), reduction in labor inputs (35%), reduction in exposure to
health hazards (26%), and reduction in pesticide residues in rice
{(11%). Only 2% cited conservation of natural enemies as a benefit,

Discussion

Similar to earlier studies carried out in Leyte, Philippines (Heong,
Escelada & Mai, 1994), most of the farmers who volunteered to
participate in our experiment applied their insecticide sprays early.
Their main targets were lepidopterous larvae, generally referred to as
“worms.” There was a strong belief that these larvae, particulary
the rice leaffolder, Craphalocrocis medinalis Guenee, would
severely damage the crop end cause yield loss. However, research
has shown that the rice crop can tolerate a substantial amount of
defoliation and yet recover and not suffer any yield difference
{Heong, 1993; Heong, Escalada & Mai, 1994). It thus appears that
indigenous attitudes that insects, particularly worms, are harmful
have tended to make farmers become victims of insecticide abuse

{Bentley, 1989).

Table 4

Farmers” Atlitudes Towards Leaf-Feeding Insects Before and
After Experimenting

Percent farmers
Attitude staternents Before experiment  After experiment

1. Leaf feeding insects do not cause yield loss

Agree 21.58 7.1
Mo opirion 2.0 4.0
Disagree 5.2 8.9
2. Leaf feeding insects cause severe damage to rice crops
Agree T2 27.7
Mo opinion 0 0
Disagree 22.8 2.3
3. Leal feeding insects must be sprayed early in the season
Agree 6.4 9.9
Mo opinion 2.0 0
Disagree 356 9.1
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When the farmer experiments were initiated, the Philippine
Agricultural Extension Service found itself in ransition with their
devolution to the local governmeent units, With minimum technical
support from the central and regional offices of the Department of
Agriculiure, extension services became fragmented and largely
deperndent on the pronties of local government officials. In this
conbext, there was hardly a coberent, farmer-training program that
was in operation in the research sites. In the vacuum created by the
devolution, the commerdial sector seems to have gained a visibly
stronger presence in local communities. Pesticide sales agents often
plggybacked on farmers’ meetings organized by extension techni-
clans and also hosted luncheons for agricultural cooperatives”
officers and technicians to promote their products, thus wiclding
their influence on farmers’ pest control decisions,

Although farmers’ perceptions of pests and pesticide use are
deeply entrenched, the use of conflict informaetion to create cogni-
tive dissonance challenged farmers to evaluate a simple decision
rule on leaffolder control. Results of farmers” experiments changed
perceptions and practices. Most farmers whio participated in our
experiment had reduced their early-season insecticide applications
and reduced the number of sprays as well. In addition, their percep-
tion of leaf feeding-insects changed. The main incentives that had
encouraged the farmers seemed to be money and labor savings. As
Sears and Freedman (1971) have noted, the perceived utility of the
information in solving a problem or teaching a skill could make
eudiences receptive to information even if it is contradictory to their
existing beliels and knowledge.

Conducting a simple experiment to test a heuristic generated
from research appears to be an effective way to improve farmers”
pest management decision making. Re-assessment of conflict
information to resolve dissonance can eliminate misperceptions that
often bias attitudes towards insects. As Eiser (1986) pointed out,

& person needs to engage in cognitive work which will lead to a
re-evaluation of the relevant cognitive elements.

The study successfully demonstrated the effective use of simple
participatory experiments o improve farmers’ pest management
decision making, Farmers are more likely to participate in an
experiment if they peroeive the problem to be of economic signifi-
cance and the source of conflict information to be highly credible,
In this case, the information scurce was the International Rice
Research [nstitute, widely regarded by many farmers to have pre-
eminent epistemic authorty on rce-related issues. Credibility stems
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from a reputation for, or demonstration of, expertise in & given
domain that stimulates perceptions of trustworthiness (Walters,
1991; Bere, Lemert £ Mertz, 1970), As source credibility has
been noted 1o be influential in an individual's decision to act on
information (Schramm, 1973), this factor could perhaps explain
farmer molivations for participating in the experiments,

I addition, farmers’ decislons are often based on normative
rather than economic considerations (Mumford & Morton, 1984;
Rola & Pingali, 1993:; Heong, Escalada & Mai, 1994). The behavioral
decizsion model proposed by Mumford and Nomon (1984) can
account for these observations. A farmers” choloe of a control
action depends on how the problem and options are perceived,
Each season, he or she is likely to be faced with simalar decision
problems and may be thus alfected by previous ssasons’ decisions,
There are several ways in which a decision that will be made in the
next season can be influenced by experiences in the current season.
For example, il a farmer learns that the decision to control has not
been beneficial, it can influence his or her perceplions in the next
season. In this case, farmers who participated in testing the heuris-
tic that "insecticide applications in the first 30 days after transplant-
ing (or 40 days after sowing) for leaffclder control are not needed,”
seem to have changed their perceptions of the leaffolder and
decided not to control them,

Although no effort was made to encourage diffusion, there was
evidence of farmer-to-farmer spread a3 we interviewed another 165
farmers who had stopped spraying early after hearing about the
experiments of the first group,. The spread had been confined to
neighbors and relatives, Interestingly, other farmers decided to
follow the innovation based primarily on the testimonies of experi-
menting farmers. The former saw no need to conduct their own
experiments and reasoned that the shared experiences of fellow
farmers were sufficient Lo cause their own perception change. Since
encouraging farmers o expeniment with a simple rule-of-thumb
can be easily communicated in informal talks, farmer-to-farmer
spread of experiences from the experimentation may be further
enhanced with the help of media, such as newspapers, radio, and
television, The use of these approaches may be explored in the
future, and further research can look into which steges in the
inmovation diffusion process are participatony experiments, as well
as other mediated communication strategics most appropriate
and effective,
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