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CHAPTER 18

Determinants of insecticide-use 
decisions of lowland rice farmers 
in Laos
M.M. Escalada, K.L. Heong, V. Sengsoulivong, and J.M. Schiller

In Lao rice production, pests and diseases are minor constraints compared to other 
agronomic factors such as infertile soils, unavailability of water, floods, and general 
lack of farmers’ crop management knowledge (Schiller et al 2001). Yields in farming 
areas of the lowland environment in much of Laos, even under irrigated conditions, 
have remained relatively low for improved Lao varieties, despite their demonstrated 
yield potential in appropriate management conditions. Although insect pests are not 
perceived as a significant yield constraint in many areas of Laos, there are suggestions 
that farmers are prepared to rapidly adopt the use of insecticides if they become more 
readily available at reasonable prices. Current attitudes of farmers toward insects and 
pesticides seem to favor this adoption (Heong et al 2002) and thus Lao farmers can 
potentially fall victim to insecticide misuse just like farmers elsewhere in Asia, such as 
Indonesia, the Philippines, Vietnam, and Thailand. Integrated pest management (IPM) 
programs in these countries have thus concentrated on pesticide reduction through 
training (Matteson 2000) and media campaigns (Escalada et al 1999).
 An earlier study on farmers’ insect management beliefs and practices (Heong et al 
2002) examined the qualitative elements of farmers’ beliefs and how they can influence 
practices. This study was conducted in two irrigated areas, Vientiane Municipality (n 
= 101) and Vientiane Province (n = 99), and two rainfed areas, Savanneket Province 
(n = 150) and Champassak Province (n = 150). The results of the study indicated that 
most Lao farmers strongly believe that insects will decrease yields and about 56% 
were using insecticides; the main chemicals used were methyl parathion, diazinon, and 
monocrotophos, which are highly hazardous to human health. There was also strong 
local social pressure favoring pesticide use. In this chapter, we revisited the data set 
and applied a psychometric model, the theory of reasoned action (TRA, Ajzen and 
Fishbein 1980), to understand farmers’ insecticide-use decisions and to explain such 
behavior. 

Explaining farmers’ decisions using a psychometric model 

Farmers’ insecticide use is the result of conscious decisions to respond to an insect 
attack that is perceived to be causing loss. Rice farmers are often described as irra-
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tional and lacking sufficient knowledge to make good judgments. Studies on human 
judgment and choices have, however, shown that economic models have been unable 
to account for how people actually make decisions (Slovic et al 1977, Simon 1978). 
Most violate prescriptive principles because decision making is behavioral in nature. 
A group of sciences concerned with understanding and improving decision-making, 
called decision sciences (Kleindorfer et al 1993), has recently emerged and begun to 
explore the behavioral aspects of decisions. To better understand the determinants of 
farmers’ insecticide-use decisions, models from psychology have been adopted.
 The psychometric model used in the study reported in this chapter is the theory 
of reasoned action (TRA), developed by Fishbein and Ajzen (1975) and Ajzen and 
Fishbein (1980). It provides a theoretical framework to explain a person’s behavior. 
This model was adopted to understand the components of farmers’ insecticide spray 
decisions. The TRA assumes that attitudes toward spraying and perceived social 
pressures are important determinants of farmers’ decisions to spray. Attitudes toward 
spraying are, in turn, affected by spraying beliefs and their outcome evaluations. Per-
ceived social pressures, termed subjective norms (SN), are influenced by the individual 
farmer’s normative beliefs and his/her motivation to comply. 

Methodology

Focus group discussions 
Two focus group discussions (FGD) were undertaken to develop survey questions. 
These FGDs were conducted in farmers’ homes using an inquiry format, which 
involved discussions on how farmers perceive and respond to insects in their crops. 
The approach sought to avoid leading questions and prompting for responses, with 
questions asked in no fixed order.
 
Questionnaire development
Independent variables were measured using five-point semantic differential scales. All 
points on these scales were described with a corresponding statement and presented 
to farmers using a prompt chart. The number of insecticide sprays individual farmers 
applied in a season was also measured and used as the independent variable. Seven 
belief statements (bi) related to insect pest control were used to measure attitude to-
ward spraying. These were “All insects can cause loss in yields,” “There is a need to 
kill all insects in the crop,” “Applying insecticides will increase yields,” “Insecticides 
will kill natural enemies,” “Some insects are beneficial to rice yields,” “Insecticides 
are harmful to health,” and “Insecticides can cause more pest problems.” Farmers 
were then asked to evaluate the importance of each item (ei) using another five-point 
semantic differential scale from “completely unimportant” to “very important.” The 
measure for attitude toward spraying (SP) was computed as the sum of the products 
of belief and evaluation, SP = ∑ biei. 
 The subjective norm (SN) attitude was measured using four reference groups, 
neighbors, village head, spouse, and agricultural technician. Farmers were asked what 
each of the reference groups expected of them with regard to insecticide spraying 
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(nbi). Responses were scored as (1) “Never spray,” (2) “Spray rarely,” (3) “Spray 
once every 2 years,” (4) “Spray once a year at least,” and (5) “Spray every season.” 
Another assessment of the SN component was motivation to comply (mci) and this 
was determined by another five-point semantic differential scale going from “I don’t 
care at all” to “What they think I should do is very important.” The subjective norm 
attitude was computed as the sum of the product of normative beliefs (nb) and motiva-
tion to comply (mc), SN = ∑ nbimci.

Statistical analyses
Cronbach’s alpha available in SPSS version 11.5 (SPSS 2001) was used to assess 
the reliability of the two independent determinants of spray behavior, SP and SN. 
Categorical regression (CATREG) was used to analyze the relationship between the 
determinants of behavior and the dependent variable, insecticide spray behavior. Cor-
relation analysis (two-tailed) was used to analyze between the subcomponents. 
 When a variable is generated from a set of questions, its reliability can be as-
sessed by Cronbach’s alpha, the index of reliability ranging from 0 to 1. The higher 
the alpha, the more reliable the generated scale is. As a general guide, alpha > 0.7 is 
commonly an acceptable reliability coefficient (Nunnaly 1978, Santos 1999). The use 
of categorical regression is appropriate for predicting a categorical dependent variable 
from a set of categorical independent variables. The spray behavior of farmers was 
grouped into four categories: 1 = none, 2 = 1 spray, 3 = 2 sprays, and 4 = > 3 sprays, 
representing farmers whose sprays are none, low, medium, and high. 

Results

Reliability analyses 
The spray attitude scale with all six belief subcomponents was computed and subjected 
to reliability analysis. The initial Cronbach’s alpha was 0.43 and, after removing 
three of the subcomponents, the scale reliability index increased to 0.73. Subsequent 
analyses were conducted using the spray attitude scale with the three subcomponents, 
“All insects can cause loss in yields,” “There is a need to kill all insects in the crop,” 
and “Applying insecticides will increase yields.” The subjective norm attitude scale 
using all four subcomponents had a reliability index of 0.90 and thus all four sub-
components were used.

Regression analyses
The theory of reasoned action describes farmers’ spray behavior based on the two 
predictor components. Since the data are nonparametric, categorical regression analysis 
was used to evaluate the contributions of the predictors to spray behavior. The intercor-
relation among the two predictors was extremely low (Spearman’s rho = 0.08), imply-
ing that the regression was reliable. Farmers’ spray behavior was directly correlated 
with subjective norm attitudes. The ANOVA of the regression was significant (F = 
57.6, P < 0.001) but yielded a coefficient of determination (R2) of 0.374, indicating 
that only 37.4% of the variance was explained by the regression. Table 1 shows the 
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Table 1. Regression coefficients of spray categories as dependent vari-
able and subjective norm and spray behavior attitudes as independent 
variables.

 Standardized Correlations
Item coefficients  
   Zero- Partial Importance 
 Beta Std. error order   

Subjective norm (SN) 0.63 0.06 0.583 0.611 0.982
Spray behavior (SP)   –0.19 0.06 –0.035  –0.228 0.018

standardized regression coefficients. The subjective norm attitude was higher (0.63) 
than spray attitudes (–0.19). The subjective norm attitude is an important component 
determining decision-making. Besides seeking to satisfy personal beliefs, objectives, 
and gains, most people are also influenced by their perceptions of what referent 
groups (such as peers, neighbors, friends, village officials, and relatives) would think 
of them. The high subjective norm implies that the influence of referent groups on 
farmers’ spray behavior is stronger than beliefs. This is relevant to designing change 
interventions. Since influence from beliefs is small, increased farmer training might 
not result in behavioral change. A better strategy might be to implement change at 
the communal level. 
 Since spray attitudes played only a small role in predicting farmers’ spray be-
havior, a further investigation was made of the relationships of the subcomponents in 
subjective norm and spray behavior. Table 2 shows the mean scores of the subcompo-
nents of farmers in different spray behavior categories. The scores of farmers who did 
not spray in all four subcomponents were significantly lower than for those who did. 
The intercorrelations among the subcomponents were high (Table 3). The regression 
with each subcomponent as independent variables was highly significant (F = 35.1, 
P <0.001, d.f. 4, 84) and R2 was 0.424. The regression coefficients are presented in 

Table 2. Mean scores of subcomponents in subjective norm (SN) attitudes in 
the different spray behavior categories.a

 Referent groups
Spray behavior category
  Neighbors Village heads Spouses Technicians

Did not spray at all 6.63 a 6.05 a 6.71 a 9.37 a
Sprayed once a season 11.02 ab 13.18 b 14.06 b 15.33 b
Sprayed twice a season 13.65 bc 13.12 b 13.53 b 16.06 b
Sprayed more than three times 16.08 c 16.46 b 10.43 b 17.38 b
 F 15.04 21.47 19.06 16.13 
 P <0.001 <0.001 <0.001 <0.001

aScores vary from 5 to 25, with high scores indicating strong attitudes. The letters after the means 
indicate groups of homogeneous subsets from Tukey’s honestly significant difference.
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Table 3. Correlations (Spearman’s rho) between spray categories and 
subcomponents of subjective norm (SN) attitudes.

 Subcomponents
Item
 1 2 3 4 5

1. Spray behavior category –  
2. Neighbor subcomponent 0.45**  –            
3. Village head subcomponent 0.72**  –
4. Spouse subcomponent 0.45** 0.67** 0.86** –
5. Technician subcomponent 0.39** 0.51** 0.67**  0.75** –

**Indicates correlation significant at P = 0.01 (2-tailed).

Table 4. Regression coefficients of spray categories as dependent 
variable and subcomponents of subjective norm (SN) attitudes.

 Standardized Correlations
Group coefficients Importance
   Zero-
 Beta  Std. error order Partial 

Neighbors 0.23 0.07 0.458 0.246 0.252
Village heads 0.54 0.09 0.506 0.411 0.643
Spouses –0.45 0.08 0.185  –0.375 –0.196
Technicians 0.28 0.07 0.451 0.281 0.301

Table 4. Spouses seemed to have a negative influence over spray behavior, whereas 
village heads, neighbors, and technicians had a positive influence. Among these, the 
groups most influential on farmers’ spray behavior in order of importance were vil-
lage heads (importance = 0.643), technicians (0.301), neighbors (0.252), and spouses 
(negative 0.196). 

Discussion

Many insecticide sprays that rice farmers in Asia apply are unnecessary, targeting 
leaf-feeding insects in the early crop stages (Heong and Escalada 1997). In Laos, 
30% of the sprays are done at these stages and another 37% in late stages targeting 
the rice bug (Heong et al 2002). The rice bug is another one of those pests that are 
highly visible but that cause negligible loss (Van Den Berg and Soehardi 2000). Spray 
decisions can subject farmers to pesticide health hazards (Rola and Pingali 1993) and 
compromise a vital ecosystem service, natural biological control, and this can lead 
to the development of secondary pests (Way and Heong 1994, Heong and Schoenly 
1998). Despite the negative effects, pesticide use tends to increase because farmers 
are often “locked” into continuing such unsustainable practices (Wilson and Tisdell 
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2001). Some of these factors are ignorance, lack of information about side effects, ag-
gressive advertising and promotion by chemical companies, and loss aversion attitudes 
of farmers. Research and extension will need to go beyond developing technologies 
and focus on ensuring that the technologies are implemented to help farmers improve 
their practices. 
 The TRA provided a useful framework to explore farmers’ spray decisions. 
Understanding the primary reasons why farmers spray is important in order to develop 
strategies to overcome misuse problems. In many cases, farmers’ spray decisions are 
influenced by noneconomic factors such as perceptions and social factors. Subjective 
norm (or peer pressure) attitudes seem to have a big influence over Lao farmers’ spray 
behavior. Since village heads and technicians are the two most influential referent 
groups in farmers’ spray decisions, a strategy to train village heads and technicians 
on principles of integrated pest management (IPM) might pay more dividend than just 
training farmers. In addition, once village heads and technicians have acquired IPM 
knowledge, they can also provide in situ training to farmers besides functioning as 
influence groups. Establishing local village-level IPM clubs to initiate local participa-
tion and discussions about pest management and pesticides might also be useful.
 In the Philippines, extension technicians were also found to play significant roles 
in onion farmers’ pesticide misuse (Tjornhom et al 1997). In this case, the technicians 
were the main source for pesticide information and were also motivated to promote 
pesticide use. In countries such as China, where the government promotes a pesticide-
first policy, overuse had been a direct consequence (Widawsky et al 1998). Extension 
technicians often supplement their incomes from pesticide sales, thus increasing 
their influence over farmers’ spray decisions. Where extension plays both advisory 
and marketing roles in pest management, pesticide overuse often results (Norton et 
al 1991). Similarly, in Thailand, weak government policies had promoted pesticide 
misuse (Jungbluth 1996, Oudejans 1999). 
 There is a high potential for Lao farmers to become pesticide-dependent as 
several of its neighboring countries produce pesticides. Many old pesticides such as 
methyl parathion, monocrotophos, and metamidophos, banned in many developed 
countries, are still actively sold in local markets. Our brief visits to local general stores 
in villages revealed large quantities of pesticides from neighboring countries, with 
foreign language labels, sold among other household products. The availability of 
spray equipment can be another limiting factor, but, with the abundance of inexpensive 
plastic sprayers, this is likely to diminish. However, these sprayers are often poorly 
manufactured, have poor spray delivery, and often leak, posing a big health hazard 
to the operators. The poor pump and nozzle systems of sprayers provide delivery of 
pesticide active ingredients in large droplets, which results in contaminating soil and 
water systems and killing more natural enemies than pests. Besides pesticide control, 
agricultural authorities will need to develop mechanisms to control the quality of spray 
equipment manufactured locally or imported, to ensure that it adheres to minimum 
standards established by the FAO. 
 For Laos, the strong influence of village heads and technicians may in fact be 
used for improving farmers’ decisions since current insecticide use is still low. Much of 
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the insecticide misuse in rice production today has been attributed to the “unwelcome 
harvest” of the Green Revolution (Conway and Pretty 1991). The lessons learned 
from the implementation of the Green Revolution in the Philippines, Indonesia, and 
Vietnam could come to bear in initiating the “Doubly Green Revolution” (Conway 
1997). A re-engineering of local village leaders and research and extension officials’ 
knowledge and attitudes focusing on the new paradigms in IPM that place emphasis 
on ecological principles and enhancing naturally occurring biodiversity of biologi-
cal control (Heong 1999) is urgently needed in Laos. In addition, pesticide policies 
need to be revisited and modified in order to control the import and sale of pesticide 
to avoid abuse. Programs such as the implementation of farmer training, such as the 
farmer field schools (Matteson 2000), the use of media to communicate (Escalada et 
al 1999), and entertainment education (EE) through radio and television (Singhal and 
Rogers 1999), will be useful in initiating social change in pesticide use.
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