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Pesticide use is increasing in an alarming rate in agricultural sector which might have created severe 
health hazards among exposed people. Cost-benefit analysis is an important aspect to recommend 
whether or not to use pesticide and if yes, the appropriate level of pesticide. Data was collected from 
90 households engaged in commercial farming in Shantinagar VDC, Jhapa for one crop cycle (April 
to August 2008). In an average, each household found using 1.2 kg or litre of pesticides per annum 
and each household found spending NRs.1,514.50 in pesticides per annum which resulted in an extra 
NRs.487.42 spending on health. However, no compensating benefit was found from increased 
pesticide use that led to drastically decreasing benefit to cost ratio with increased pesticide use. 
Benefit to cost ratio among pesticide none user was 1.0049 which decreased to 0.9865 among 
medium level users and 0.7432 among high level of pesticide users. 
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1. INTRODUCTION 

 
1.1.  Background 
 

Pesticides are significant and growing component of the modern agricultural sector that 

has been widely adopted across the country. Pesticides are commonly expected to 

contribute to increase crop yields by minimizing damages caused by pests. However, a 

continuous increase in pesticide application in excess of the necessary level will cause 

spillover effects on both economic return and ecological environment, especially on 

farmer's health (2). Therefore, it is essential for farmers to keep the pesticides amount at 

the optimal level in order to maximize profit and reduce cost to environment in which cost 

of farmer's health is a serious concern. Despite the high cost of the chemicals, farmers still 

rely on pesticides to control pest and diseases due to the efficacy and cost-effectiveness of 

pesticides. Overuse, misuse and abuse of pesticide were often seen and heard of (1). 

 

Farmers do not typically utilize recommended doses of pesticides nor do they utilize the 

producers’ recommended practices for safe storage, handling, and application. On the one 

hand, most small-scale farmers in Nepal have little or no formal education. A wide and 

changing array of insecticides, herbicides, and other pesticides are available to farmers, 

but little, if any, research and extension is available to guide farmers in their use, and most 

farmers rely on the recommendations of chemical dealers or their own experience in 

deciding how to use pesticides (1). 

 

While concerns have been expressed for more than a decade about the adverse effects of 

pesticides on human health and the environment in developing countries, there is a need to 

systematically assess and quantify the health and environmental effects of pesticides (2). 
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1.2.  Statement of the Problem 
 

On the eve of modernization of agricultural sector to increase agricultural production in 

the developing world, rampant use of chemical pesticides, not only deteriorate the human 

and environmental health, but also a threat to soil health and productivity. Effect of 

irrational/over use of pesticide leads to decline in productivity in long run which may 

further increase the problem of food insecurity resulting in poorer health status and 

increased health and social costs of pesticide use. Upto our knowledge, pesticide use 

pattern in agricultural sector, costs of the pesticide use, health hazards and associated costs 

and benefits of pesticides use is not studied in Nepal till now. 

 

Nepal being a member of World Trade Organization (WTO) must have to comply with the 

need of sanitary and phyto-sanitary measures which have created barrier in exporting 

Nepalese products in international market arena from time and again. To protect the health 

status of Nepalese people, Nepalese society need to study the health hazards associated 

with increased pesticide use and develop appropriate regulatory policies. The first step 

towards promoting eco-friendly agricultural modernization with protection of human 

health and assurance of benefit to the farmers, as proposed by this study, is to conduct 

cost-benefit analysis of pesticide use from farmers’ health perspective. 

 

1.3. Research Questions 
 

Following research questions are attempted to be answered by this study: 

• What are the costs of pesticides used in agriculture sector? 

• What are the health problems faced in different levels of pesticide use? 

• What are the costs incurred for treatment of health problems associated with the 

different level of pesticides use? 

• What are the benefits associated with different levels of pesticides use? 

• What is the benefit to cost ratio of pesticide use? 
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2. LITERATURE REVIEW 
 

2.1.  Pesticide use and trend 
 

Very few literatures are found which assesses health hazards, and costs and benefits of 

pesticide use. However, review done by Palikhe (2006) has shown that during the past 

three decades, indiscriminate use of chemical pesticides in agriculture has created serious 

health and environmental problems in many developing countries. The World Health 

Organization and the United Nations Environment Program estimate pesticide poisoning 

rates of 2-3 per minute, with approximately 20,000 workers dying from exposure every 

year, the majority in developing countries where less protection against exposure is 

applied, knowledge of health risks and safe use is limited and harmful pesticides are easily 

accessible (1). 

 

About 290 types of formulations by trade name (Insecticides-202, Fungicides-51, 

Herbicides-19, Rodenticides-8, Acaricides-2, Bio-pesticides-5 and others-3) and 71 by 

technical or common name have been registered for use under Pesticides Act and Rules. In 

terms of the number of pesticides applied, there were a total of 71 different active 

ingredients. Classifying these by the WHO risk classification system, on average, 9.86% 

were highly hazardous (WHO class Ib), 32.4% moderately hazardous (WHO class II), 

2.68% slightly hazardous (WHO class III) and 42.26% were low risk (1).  

 

2.2.  Health hazard and related costs of pesticide use 
 

Study conducted by Antle and Pingali (1995) in Philippines compared samples exposed to 

pesticides with the unexposed samples and revealed that the exposed group face 

significantly higher acute and chronic health effects can be attributed to prolonged 

pesticide use. Eye, skin, pulmonary, and neurological problems are significantly 

associated with long term pesticide exposure. The average health cost for farmers exposed 

to pesticides was approximately 40 percent higher than that for the unexposed farmers. 

Even after accounting for age, nutritional status, smoking, and drinking, health costs 
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increase by 0.5 percent for every 1 percent increase in insecticide dose above the average 

level. In addition to the direct health costs, the loss in labor productivity associated with 

impaired health is quantified. Prolonged exposure to pesticides can lead to 

cardiopulmonary disorders, neurological and hematological symptoms, and skin diseases. 

These symptoms can lower productivity because of the farmer’s absence from work 

during treatment and recuperation and impaired capacity to work. Farmers do not know 

about the harmful effects of pesticides sometimes overvalue their benefits and use them 

beyond the private and social optimum levels (2). 

 

As mentioned by Palikhe (2006) annual percapita spending on household pesticides is 

over US $0.49 and the annual cost of illness per household as a result of pesticide 

exposure is estimated to be $ 4.10 in Nepal (1). 

 

Farmers reported upto 13 acute symptoms due to the use of pesticide in a study conducted 

by Atreya (3) in mid-hill vegetable growing area of Nepal. Major health problems faced 

were eye irritation, headache, skin irritation/burn and weakness. Annual household 

expenditure due to the use of pesticides ranged from zero to NRs.4,451 with an average of 

NRs.1,261 (3).  

 

Atreya (2007) in another study found that the magnitude of exposure to insecticides and 

fungicides can significantly influence the occurance of health problems. The predicted 

probability of falling sick from pesticide-related symptoms is 133% higher among 

individuals who apply pesticides compared to individuals in the same household who are 

not directly exposed. Households bear an annual health cost of NRs.287 as a result of 

pesticide exposure. These costs vary with fungicide exposure. A ten percent increase in 

hours of exposure increases costs by about twenty-four percent (4).  

 

Devi IP (2007) in Kerala found that toxicity level and dose of pesticides can exert a 

significant effect on the health of pesticide applicators. The average expected health costs 

from pesticide exposure are IRs.38 per day or 24% of the average daily earnings of the 

applicators (5). 
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2.3.  Benefits from pesticide use 
 

Khan et. al. (6) have conducted an economic evaluation of pesticide use externalities in 

the cotton zones of Punjab, Pakistan considering a wide variety of variables such as 

occupational poisoning, pests resistant, poisoning to domestic animals, pesticide residue 

in blood and food constituents, evaluation and monitoring costs and awareness program 

costs, and data sources such as review of scientific papers, laboratory analyses of blood 

and food constituents and field survey. The data were analyzed for the period of 1987 to 

1998. The study found that the productivity of using pesticide was initially increased 

however, within a decade of pesticide use productivity started to fall down. The benefit to 

cost ratio without considering externatlities was 1.34 which reduced drastically to 0.43 

when externalities were also considered. 
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3. RESEARCH OBJECTIVES 
 

 

3.1.  General objective 
 

• To analyze costs and benefits of the pesticide use in agricultural sector. 

 

 

3.2.  Specific objectives 

 
The specific objectives of the study are: 

• To assess costs incurred for purchasing and application of pesticides; 

• To assess health costs associated with pesticide use and exposure in terms of costs of 

health service utilization and days lost due to sickness; 

• To assess benefits generated from pesticide use in terms of increased productivity; 

and 

• To conduct a cost-benefit analysis of pesticide use. 
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4. MATERIALS AND METHODS 
 

 

4.1.  Research design 
 

This is an Analytical Study using quantitative data collected from panel survey. The study 

identifies health problems associated with pesticide use and costs and benefits of using 

pesticides in different intensity. 

 

4.2.  Study site 
 

Commercial farming is rapidly growing since around last decade in Eastern and Central 

Development Region of Nepal. Along with such development, use of pesticide and 

chemical fertilizers are also increasing in an alarming rate. Shantinagar VDC of Jhapa is 

one of the year round vegetable producing areas. The sloppy land with high organic matter 

containing soil and easily drainable soil is the most congenial condition for year round 

vegetable production. Farmers in that area generally produce off-season vegetables which 

are marketed to many parts of Nepal and north-east India. The off-season farming 

demands enormous amount of chemical pesticides and fertilizers. Hence, Shantinagar 

VDC is named as one of the highest pesticide and chemical fertilizers using area in Jhapa 

district and was selected as the study area. 

 

4.3.  Research methodology 
 

4.3.1. Study population 

 

All farmers involved in commercial farming in the Shantinagar VDC are target population 

of this study. 
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4.3.2. Sample size and sampling 

 

The study collected data from three equal proportions of farmers using pesticides in low, 

medium and high level so as to determine costs and benefits associated with different 

levels of pesticide use ensuring dose-response effect of pesticide on farmers’ health and 

productivity. Hence, the study used non-probability purposive quota sampling based on 

rapid participatory appraisal in the study area. A total of 90 households were selected, 

consisting 30 each with high, medium and low level of pesticide use as assessed by 

opinion leaders of the study area. The households were later categorized into heavy, 

medium and low level pesticide users from statistical calculation based on average 

quantity of pesticide use per hectar cultivated land during the study period. 

 

4.3.3. Tools and techniques of data collection  

 

Opinion leaders were interviewed for selecting study households. Household panel survey 

is being conducted to collect data. Interview using pre-tested interview schedule translated 

and developed in Nepali language (attached herein annex) was method and tools used for 

data collection. Pre-testing of the data collection tool was done in similar setting in 

Shanischare VDC. A verbal consent was taken from the respondent explaining the 

objective, purpose and methodology of the study. The respondents were also informed 

about their right not to participate or leave in between.  

 

Research instruments also collected background variables like alcohol consumption, 

tobacco use habit in terms of smoking and chewing tobacco, water source and toilet use 

because such variables significantly affects health status and needs to be controlled while 

finding out the proportion of disease caused by pesticide use alone.  
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4.3.4. Procedure Used for Assessing Costs and Benefits of Pesticide use 

 

Cost calculated in this study covered the one full crop life and harvesting period. Costs 

calculated consisted of costs incurred for nursery preparation, seed treatment, seed 

purchase, main field preparation, fertilizers (chemical fertilizers, cowdung and compost), 

insecticides, pesticides used in the nursery and main field, travel cost, wage paid and 

opportunity lost during purchase, procurement and application of fertilizers, pesticides 

and other materials, irrigation, labor cost for ploughing, godmel, cost ofother materials 

like bamboo for giving support to crop plants, harvesting and marketing.  

 

As effect on health from the use of pesticide and resulting costs were to be assessed, the 

acute and chronic health conditions of the studied households were also collected 

fortnightly. The health costs were calculated in terms of direct and indirect. Direct health 

costs included costs of treatment including registration charge in health facilities, cost of 

diagnostic tests and check-up, cost of drugs, travelling cost and cost incurred for lodging 

and food. Indirect cost consisted of wage paid to alterative person to get work done in the 

farm (opportunity cost). Whether the sick one was exposed to pesticide or not, if yes, type 

of pesticide used, pesticide exposed to, exposure duration, probation period of pesticide 

resulting in health problem, quanity of pesticide applied, whether any precautions were 

used during pesticide application or exposure and the precautions used were also 

recorded. 

 

Benefits were calculated in terms of monetary value of the produced crops. Monetary 

value was calculated by multiplying quantity produced in killo gram by prevailing market 

price. As data was collected fortnightly the selling price was recorded the real selling 

price for the products sold in the market as well as for that consumed in household and 

distributed without taking money to the relatives and neighborhoods. 

 

Data was collected every fortnightly in both costs and benefit aspects so as to reduce 

potential recall bias.  
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Pesticide use level was classified into three levels based on quantity of pesticide used per 

hectar farm: no use, medium level and high level based on three equal groups made from 

percentile analysis. Costs and benefits in each of those levels were calculated and benefit 

to cost ratio was calculated for those three levels of pesticide use. 

 

4.3.5. Validity and reliability of the research 

 

The research findings will be valid for similar settings. To ensure validity and reliability of 

the research following measures were taken: 

• Research tools were prepared to cover objectives of the research after reviewing tools 

used by previous similar studies. 

• Interviews were conducted in simple Nepali language (see tools in annex).  

• Questionaaire was pre-tested in similar setting by the researchers. 

• Researchers themselves were involved in all research activities including instrument 

development, pre-testing, finalization, supervision of data collection and data 

management and analysis in line with their expertize.  

• Supervision (back checking of data collector, scrutinizing the filled up research tools, 

discussion on the collected data) and feedback to the data collector was provided 

intensively in the initial days of orientation, pre-testing and data collection. 

• Adequate literatures were reviewed. 

 

Biases 

• Best effort were put on rapport building explaining objective of the study and 

ensuring anonymous presentation of the findings to avoid response bias.  

• Best efforts were made to remind the past events to minimize recall bias. 
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Supervision and Monitoring 

• Supervision (back checking of data collector, scrutinizing the filled up research tools, 

discussion on the collected data) and feedback was provided intensively to the data 

collector in initial days of data collection with regular monitoring by researchers. 
 

4.3.6. Data management and analysis 

 

Data collected were scrutinized and cross-verified with the surrounding households. Data 

has been entered in a data entry formate developed in MS Excel. Validity of data was 

checked using filter command and looking responses in other related variables. 

Inappropriate responses identified were checked in the filled up forms and edited as 

present in the forms. 
 

Variables like age, sex, tobacco and alcohol consumption, source of water and toilet used, 

contraceptive method used, fertilizers and micro-nutrient use concentration and irrigation 

is controlled during calculation of productivity explained by pesticide use. 

 

MS Excel and SPSS 13 were used for analyzing data. Stepwise multiple regression 

analysis and logistic regression analysis were used to identify factors associated with 

variation in the health problems, costs and benefits. 

 

4.3.7. Outcome of the research and Dissemination plan 

 

Study identified different level of pesticide use and costs of pesticide purchase and 

application, health hazards, health costs and benefits associated with different levels of 

pesticide use were assessed. 
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Dissemination of research results 

One copy of final research report is submitted to NHRC. Dissemination will be held in 

study site: Shantinagar VDC itself inviting local farmers and representatives from District 

Health Office, Jhapa, District Agriculture Office, Jhapa and other interested stakeholders.  

 

4.3.8. Operational Definition 

 

Pesticide 

Chemicals used by farm with an intention to protect cultivated crops from fungus, insects 

and pests. Pesticide includes both insecticides and fungicides. 

 

Health problems 

Health condition faced during last fortnight from the date of data collection which is 

considered as illeness by the respondents and/or family member(s) and reported as a 

health problem to the data collector at the time of data collection. 

  

Chronic disease 

Health problem or disease condition which exist for more than 30 days. 
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5. RESEARCH FINDINGS 
 
As the objective of the study is to assess costs and benefits and find out benefit to cost ratio 

of pesticide use in different levels, findings from the study is presened in the flow of 

background characteristics of the studied household and their family members, pesticide use 

pattern and intensity, costs of pesticide and pesticide use, health problems faced by the 

family members of the household under study, treatmen seeking behavior, costs of treatment, 

opportunity lost and costs of replacement labor. Benefits and benefit to cost ratio could not 

be calculated by the data available in the hand and hence, the aspect will be dealt in final 

report to be submitted by completing data collection upto next four months.  

 

5.1. Background characteristics of the study household 
 

As exposure to pesticide, pesticide use, precautions, health problems faced, treatment seeking 

behavior and cost of treatment might have been influenced by different variables such as 

background characteristics like age, sex, education, occupation, family size, caste, alcohol 

consumption, smoking habit, water source for drinking, type of toilet used, contraceptives 

used, chronic disease suffereings and participation in preventive knowledge and skills 

gaining trainings such as Integrated Pesticide Management (IPM) training. Such variables are 

studied under background characteristics.  

 

5.1.1. Household characteristics: Caste and family size 

 

Majority of the households visited were relatively advantaged castes (Brahmin/Chettri) (Ref.: 

Table 1). Majority of the households (42.2%) visited were medium sized families having 5-6 

members. 



Page 18 of 39 
 

Table 1: Background characteristics of the household visited 

Caste Frequency Percent 

Brahmin/chettri 65 72.3 

Mangolian 17 17.8 

Newar 7 7.8 

So called lower castes 1 1.1 

Family size   

4 or less 32 35.6 

5-6 38 42.2 

7 or more 20 22.2 

Total 90 100.0 

  
 

5.1.2. Population characteristics: Age, sex, education and occupation 

 

Majority, 51.3% of the people studied, were male; 42.7% were of age group 26-60 years 

(Ref.: table 2). Most of the people were literate (85.9%). Agriculture was the major 

occupation among the people studied (64.9%). 
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Table 2: Background characteristics of the sampled population under study 

Age group Frequency Percent 

<5 yrs. 32 6.6 

5-15 yrs. 89 18.4 

16-25 yrs. 117 24.1 

26-60 yrs. 207 42.7 

>60 yrs. 40 8.2 

Sex   

Male 249 51.3 

Female 236 48.7 

Education among people aged 6 years or more   

Illiterate 63 14.1 

Primary level (grade 1-5) 143 32.1 

Grade 6-10 206 46.2 

College level (11-15) 34 7.6 

Occupation   

Agriculture 315 64.9 

Student 116 23.9 

Child 32 6.6 

Job 16 3.2 

Tailoring 4 0.8 

Business 2 0.4 

Total 485 100 

 

 
5.1.3. General factors related to health status: smoking habit, alcohol consumption, water 

source, sanitation and participation in IPM training 

 

Most of the people studied were non-smokers (96.1%) and were not consuming alcohol 

as well (97.9%). Tape water was the only source for drinking water and three in four 

(73.6%) were using waterseal toilet with rest using bore-hole toilet (Ref.: Table 3). 
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Table 3: Potential risk behavior, water and sanitation indicators of the studied population 

Smoking (sticks per day) Frequency Percent 

Non smoker 466 96.1 

1 to 2 sticks per day 2 0.4 

3 to 5 sticks per day 9 1.8 

6 to 9 sticks per day 2 0.4 

10 sticks and above 6 1.2 

Alcohol consumption (ml per day)    

Not at all 475 97.9 

Upto 250 ml/day 4 0.8 

Above 250 ml/day 6 1.2 

Water source   

Tape water 485 100.0 

Toilet used    

Bore hole toilet 128 26.4 

Waterseal toilet 357 73.6 

Total 485 100.0 

 

 
Participation in IPM training 

 

Integrated Pesticide Management (IPM) training provides people knowledge and skills 

about how to produce more farm products with lower level of chemical pesticide use and 

also equip with the knowledge on how to protect oneself from pesticide hazards. Such 

knowledge and skills may have effects on level of pesticide use and resulting health 

conditions. Hence, this study deemed necessary and collected data on whether farmers 

participated in IPM training or not.  

 

Around four percent (3.7%) of the populatin had participated in Integrated Pesticide 

Management (IPM) training (Ref.: Table 4). 
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Table 4: Participation in Intergrated Pesticide Management (IPM) training 

People aged 6 years or above got IPM training Frequency Percentage 

No 423 94.8 

Yes 23 5.2 

Total 446 100.0 

 

 

5.2. Health problems and pesticide exposure 
 

Whether study population had suffered from acute and/or chronic health problems within 

the study period starting from last fortnight from the date of first round of data collection 

and what health problems were they suffering from were assessed. Cross-comparison of 

acute and chronic health problems with exposure to pesticide was made as presented in 

this section. 

 
5.2.1. Chronic disease sufferings and exposure to pesticide 

 

About every one in 8 (13.4%) were suffering from at least one chronic health problems. 

Major chronic health problems were skin problem (24.6%), headache and giddiness 

(23.1%) and abdominal problems (15.4%). Other chronic health problems recorded were 

breathing difficulty, eye irritation, heart problem, ringworm, arthritis, asthma, backache, 

diarrohea, excessive salivationi, excessive thirst, gynaecological and obstetric problem, 

hernia, hypertension, itching of vagina, jaundice, mental problem, nasal allergy, stone and 

urinary problem (Ref.: Table 5). 
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Table 5: Existence of chronic disease suffereings among people in Shantinagar VDC 

Suffering from chronic disease? Frequency Percent 

No 420 86.6 

Yes 65 13.4 

Total 485 100.0 

Chronic diseases present   

Skin rashes 16 24.6 

Headache and giddiness 15 23.1 

Abdominal problem 10 15.4 

Breathing difficulty 3 4.6 

Eye irritation 3 4.6 

Heart problem 3 4.6 

Ringworm 3 4.6 

Arthritis 2 3.1 

Asthma 2 3.1 

Neorological problem 2 3.1 

Others (backache,diarrohea, excessive salivation, excessive 

thirst, gynaecological and obstetric problem, hernia, 

hypertension, itching of vagina, jaundice, mental problem, 

nasal allergy, stone and urinary problem 1 each 

13 20.0 

Total (N) 65 100.0 

 
No significant difference was found in chronic disease suffering among people who were 

exposed and not exposed to pesticide (Ref. table: 6).  

  

Table 6: Chronic disease prevalence and exposure to pesticides among the studied population 

Chronic disease suffering Exposure to pesticide (%) Total 

No Yes 

No (n = 420) 85.6 91.4 86.6 

Yes (n = 65) 14.4 8.6 13.4 

Total (N) 404 81 485 
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Chronic disease suffering was not found to be significantly different with respect to 

whether the person was exposed to the pesticide or not (r = -0.0654 with p = 0.151). The 

reason for negative correlation might be because people who are suffering from chronic 

diseases are less likely to be involved in pesticide application because of their poor health 

condition. However, methodology used and duration of this study does not provide 

information to identify whether and how much chronic disease burden is produced by 

pesticide use in the farm. 

 
5.2.2. Sufferings from acute health problems and exposure to pesticide 

 

More than six percent (6.2%) of the studied people were found suffering from acute 

health problems during the study period (Ref.: Table 7). Around one percent (1.2%) had 

suffered from the acute health problems more frequently (3 or more times). 

 

Table 7: Number of times health problem faced during the study period 

Number of times health problem faced Frequency Percent 

0 455 93.8 

1 19 3.9 

2 5 1.0 

3 4 0.8 

4 2 0.4 

Total 485 100.0 

 

Headache, giddiness, nasal allergy, abdominal problem, skin rashes and eye irritation 

were the acute health problems faced by majority of the sufferers during the study period. 

 

Number of times acute health problems faced was positively correlated with quantity of 

pesticide use (r = 0.115, p < 0.05), number of times exposed to: pesticide (r = 0.224, p 

<0.01), insecticide (r = 0.243, p <0.01) and fungicide (r = 0.234, p <0.05), duration of 

exposure to: insecticide (r = 0.109, p <0.05), fungicide (r = 0.198, p <0.01) and pesticide 
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(r = 0.169, p <0.01) and quantity of chemical micro-nutrients used (r = 0.172, p <0.01), 

contributing in significant increase both in costs of pesticide use as well as health costs (r 

= 0.112, p < 0.05 and r = 0.599, p <0.01). Number of precautions used was found to have 

protective effect on health (p<0.05). 

 

 

5.3. Pesticide use and cost 
 

5.3.1. Pesticide use level and cost of pesticide 

 

Average use of pesticide per hectar farm was 300.000 mg/ml (median value). The range 

of pesticide use was divided into three equal groups in 33.3 and 66.7 percentile partition 

values to classify as low, medium and high level. Low level of pesticide use was the one 

with no use of pesticide. Medium level was pesticide(s) use upto 3,450.040 mg/ml per 

hectar and high level was more than 3,450.040 mg/ml pesticide use per hectar farm (Ref.: 

Table 8). 

  

Table 8: Quantity of different types of pesticides used per hectar farm within past three months 

Summary statistics Insecticide 

(mg or ml per

hectar farm) 

Fungicide used

(mg or ml per 

hectar farm) 

Other pesticidies 

used (mg or ml 

per hectar farm) 

Total pesticidies

used (mg or ml 

per hectar farm)

N 106 63 41 119 

Mean 2,523.512 2.911E-02 265.085 2,339.181 

Median 1,735.000 6.364E-03 0.000 300.000 

Percentiles: 25 0.000 0.000 0.000 0.000 

       33.3 0.000 0.000 0.000 0.000 

       50 1735.000 6.364E-03 0.000 300.000 

       66.7 3,696.364 1.866E-02 0.000 3,450.040 

       75 4252.500 3.252E-02 0.000 3980.020 
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The cost of pesticide use (price of pesticide, travel cost to procure the pesticide, wage 

paid for pesticide application and opportunity lost because of time used for pesticide 

applicaton) was positively associated with level of pesticide use with regression 

coefficient 1.159 (p<0.000) (ref: equation 1). 

 

Cost of pesticide purchase and application (NRs.) = NRs.14.704 + 1.147 * Pesticide used 

(in ml or mg). (R-square = 0.995, p<0.000)………………………………………………1 

 

Equation shows that the cost of pesticide use was found increasing by NRs.1.147 with 

every one milliliter or one gram increase in pesticide use. 

 

 

5.3.2. Exposure to pesticide, health risk and health costs associated with pesticide use 

 

All most half of the households (49.6%) had used pesticide in the form of insecticide or 

fungicide during the study period (Ref.: Table 9). However, most of the people were not 

directly exposed to the pesticide. Only about one in five (16.7%) people were exposed to 

the pesticide(s). 

 

Table 9: Number of times exposed to pesticides within the study period (three months) 

Number of times  

exposed to pesticide 

Population exposed to 

Insecticide (%) Fungicide (%) All Pesticides (%)

0 93.2 95 83.3 

1 2.1 1.2 3.1 

2 0.4 0.4 2.3 

3 1.2 2.7 2.3 

4 2.1 0.6 4.9 

5 0.2  3.3 

6 0.6  0.6 

7 0.2  0.2 

Total (N) 485 485 485 
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Exposure to pesticide was significantly associated with health problem (p < 0.000). 

About every one among four people exposed to pesticide had faced health problems, 

which was about 10 times higher than that among unexposed ones (23.5% vs. 2.7%) 

(Ref.: Table 10). Number of times health problem faced was found significantly 

increasing with duration (in minute) of exposure to insecticide (regression coefficient = 

0.0001948) and fungicide (regression coefficient = 0.001028). 

 

Table 10: Pesticide exposure and health status in the study period 

Exposure to 

pesticide 

Acute health problem faced? Total 

No Yes % N 

Not exposed 97.3% 2.7% 83.3% 404 

Exposed 76.5% 23.5% 16.7% 81 

Total:   % 93.8% 6.2% 100.0%  

N 473 12 485 485 

 

Total health cost of pesticide use per hectar (both costs directly related to pesticide use 

and costs of health hazard and treatment) was positively associated with pesticide use (g 

or ml per hectar) with regression coefficient 0.176 and (p < 0.000) (ref: equation 2). Even 

while controlling for age, education, smoking and alcohol consumption, health costs was 

found to be positively correlated with the quantity of pesticide use (r = 0.2392, p<0.01).  

 

Total health costs (NRs.) = 40.524 + 0.176 * Pesticide used (in ml or mg) (R-sqare = 

0.03, p<0.000)……………………………………………………………………………..2 

 

People not exposed to pesticide had percapita health cost NRs.37.18 in the study period 

which was more than four times higher (318.56% or NRs.118.44 more) among people 

with medium level of pesticide use (upto 3,450.040 mg/ml per hectar). The health cost 

was NRs.125.86 (385.52%) more among high level pesticide users (more than 3,450.040 

mg/ml pesticide use per hectar farm) compared to those not using pesticides. The 

difference was significant with p value 0.002. 
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Table 11: Health Cost in different level of Pesticide exposure in the study period 

Level of pesticidies use Mean (NRs.) N SD Median (NRs.)

No 37.18 422 199.11 0.00 

Low 155.62 34 440.87 0.00 

High 163.04 29 528.51 0.00 

Total 53.00 485 256.08 0.00 

 

 

5.4. Effect of pesticides on productivity and cost-benefit analysis 
 

Benefit of pesticide use is calculated in terms of market price of crop produced in one full 

crop life.  

 

Productivity was found to be negatively correlated with number of times pesticide 

applied (r = -0.199, p<0.05), insecticide used per hectar farm (r = -0.257, p<0.01) and 

pesticide used per hectar farm (r = -0.273, p<0.01) and positively correlated with quantity 

of cow dung used (r = 0.194, p<0.05), quantity of DAP used (r = 0.468, p<0.01), man 

days used in ploughing (r = 0.416, p<0.01) and quantity of urea used (r = 0.419, p<0.01) 

resulting in lower benefit to cost ratio among those using higher level of pesticide use. 

However, while controlling the effect of cropped area, quantity of cowdung, compost, 

DAP, micro-nutrients and urea applied in the farm and number of times irrigated, no 

significant relation was found between quantity of pesticides used and quqntity produced. 

 

Benefit to cost ratio 

 

Cost of pesticide use (cost incurred for pesticide purchase and application and health cost 

resulting from increased number of suffereings) was increased in increased level of 

pesticides use without bringing about a significant increase in production level. Such 

relation of costs and benefits has suggested decreasing return from increasing level of 

pesticide use (ref: table 11).  
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Table 11: Cost-benefit analysis of pesticide use 

 

Level of pesticide use Number 

of crops 

(N) 

Average 

costs 

Average 

benefits 

Benefit to cost 

ratio at actual 

farm area 

Benefits to 

cost ratio per 

hectar farming

No pesticide 68 4,937 5,098.34 1.0779 1.0049 

Medium 23 9,501 9,233.72 0.9865 0.9865 

High 40 10,458 6237.20 0.7432 0.7432 

Total 131 7,424 6,172.14 0.9326 0.9014 

 

Though, benefit to cost ratio is found to be very low in all three level of pesticide use, in 

reality, even the farmers using the highest rate of pesticide are gaining return around in 

the rate of local labor market (wage rate) because most of the farmers have reported 

opportunity costs associated with their time used for procuring and using inputs like 

pesticide, fertilizers, micro-vitamins, ploughing and irrigation. 

 

As productivity was found positively associated with use of fertilizers like cowdung, 

compost and DAP emphasis on such factors would be beneficial from both farmers health 

and productivity perspective.  
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6. DISCUSSION AND CONCLUSION 
 

 
Perhousehold spending on pesticide for farm use per annum was US$23.3 (NRs.1,514.5), 

which is in line with that found by Atreya in mid-hill region ranging from zero to 

NRs.4,451 with an average of NRs.1,261 (3). However, it was obviously far more than 

percapita spending on household pesticide as found by Palikhe (2006) (US $0.49) (1). 

 

The risk of falling sick from pesticide exposure was found to be 7.61 times higher than 

that of people not exposed to pesticide, which was quite higher than that found by Atreya 

133% and Antle and Pingali in Phillipines (2). 

 

Households health cost attributable to pesticide exposure is found to be NRs.487.42 which 

is slightly higher than that found by Atreya (NRs.287) (4), which could be a result of 

higher morbidity found in this study along with sharply increased price level after the 

study period of Atreya.  

 

The health problems were found to be skin rashes, eye irritation, headach, giddiness, nasal 

allergy, abodominal problems are in line with that found by other studies  (2) (3) (4) (5). 

Sufferings from acute health problems was found to be more than 7.61 times higher 

among people exposed to pesticide compared to those not exposed, which is quite higher 

than any of other study findings. The reason might be that the intensity of pesticide use in 

vegetable farming is heavier compared to that in other crops.  

 

Hence, it can be concluded that there is increased health risk with increasing pesticide use, 

which also increases costs incurred for treatment. On the other hand cost increased use of 

pesticide increases the cost of pesticide purchase and application. However, there was no 

significant increase in productivity with increased level of pesticide use resulting only in 

reduced benefit to cost ratio with increasing level of pesticide use. The benefit to cost ratio 

was reduced to 0.7432 at high level of pesticide use from 0.9865 at medium and 1.0049 at 

no pesticide use respectively. The finding was similar to that found by Khan, Iqbal, et. al. 
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(6), which found the benefit to cost ratio to be 0.43 with externalities and 1.14 without 

external costs. The extremely lower ratio found by Khan et. al. might be because of their 

wider spectrum of social costs and externalities considered such as occupational 

poisoning, pesticide residues in food chain, pest resistance, domestic animal poisoning, 

wild honey bee and sunflower production losses, lossin bio-diversity, cost of toxicity 

analysis and monitoring andpublic awareness campaigns, which is beyond the scope of 

this study. 

 

Hnece, the overall finding shows pesticide use is a detrimental to human health without 

compensating increase in productivity leading to reduced level of return to increased level 

of investment in pesticide. 
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7. RECOMMENDATIONS 
 

 
Benefit to cost ratio is found decreasing with increasing level of pesticide use. Cost of 

pesticide purchase and application increament with increased level of pesticide use is 

normal but increased health costs in the similar fashion has suggested a heavy loos of 

health and healthy state of people resulting in higher costs of increased pesticide use. 

Hence, interventions should be made to reduce the level of pesticide use which will ensure 

better health of people who otherwise are being exposed to pesticides at hazardous level. 

 

As an alternative, interventions should be made emphasizing increased use of cowdung, 

composts and DAP which were found contributing to increased productivity and use of 

natural pesticides such as integrated pest management which has no health hazards. 

 

 



Page 32 of 39 
 

References 
 

1. Palikhe, RB. Problem of Misuse of Pesticides and Management in Nepal. Kathmandu : 

Department of Agriculture, Government of Nepal, 2006. 

2. Antle, JM & Pingali, PL. Pesticides, Productivity, and Farmer Health: A Philippine Case 

Study: Impact of Pesticide on Farmer Health and the Rice Environment. Los Bonus, 

Philippines : International Rice Research Institute, 1995. 

3. Atreya, Kishor. Health costs of pesticide use in a vegetable growing area, central mid-hills, 

Nepal. Himalayan Journal of Sciences. Jan-June, 2005, Vol. 3, 5. 

4. Atreya, Kishor. Pesticide Use in Nepal: Understanding Health Costs from Short-term 

Exposure. Kathmandu : South Asian Network for Development and Environmental 

Economics, 2007. ISBN 9937-8015-4-6. 

5. Devi, IP. Pesticide Use in the Rice Bowl of Kerala: Health Costs and Policy Options. 

Kathmandu, Nepal : South Asian Network for Development and Environmental Economics 

(SANDEE), 2007. 

 
6. Khan, M. Azeem, Iqbal, Muhammad, Ahmad, Iftikhar and Soomro, Manzoor.      

Economic Evaluation of Pesticide Use Externalities in the Cotton Zones of Punjab, 
Pakistan. 2688, Punjab : Pakistan Institute of Development Economics, 2002, Vol. 
November 2007. 



Page 33 of 39 
 

 

 
2. Annexes 
 

a. Data Collection Instruments:  
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ls6gfzs ljifflw ! 
 

         

ls6gfzs ljifflw @ 
 

         

h}las 
ls6gfzs  

         

afln sf6\g÷ 
l6Kg÷yGSofpg  

         

a]Rg nfg] / 
a]Rg] qmddf 

         

cGo M =====          
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ut kGw| lbg leqdf kl/jf/df ePsf k|To]s la/fldsf] nflu Pp6f kmf/d eg'{xf]; -k|To]s kGw| lbgdf ;f]w]/ eg]{_ 
 
k|= g+= &= ut kGw| lbg  leqdf :jf:Yo ;+DalGw ;d:of ef]Ug] ;bZosf] qm= ;+= g+= ================== / gfd ================== 
 
k|= g+= *= =================la/fld kg'{sf] sf/0f s] xf]nf < 
 ========================================================== 
k|= g+= (= s] =================la/fld kg'{ eGbf cufl8 ls6gfzs cf}iflcsf] ;+;u{df cfpg'ePsf] lyof] < 
 != lyof]  @= lyPg -olb lyPg eg] !) h dfq ;f]Wg'xf];\_   #= yfxf 5}g -olb yfxf gePdf !) h dfq 
;f]Wg'xf];\_ 
 
k|= g+= !)= la/fldsf] ls6gfzs ljifflw;+usf] ;+;u{ ;DalGw laa/0f 
s= la/fld x'g' 
cl3 ;+;u{ 
ePsf] 
ls6gfzs 
ljifflw s'g 
aflndf k|of]u 
ul/Psf] lyof]< 

 

v= 
afln 
s'g 
hftsf] 
lyof] < 

u= s'g 
ls6gfz
s ljifflw 
k|of]u 
ul/Psf] 
lyof] < 

3= slt 
;do ;Dd 
pQm 
ljifflwsf] 
;+;u{ ePsf] 
xf] <  
-ldg]6df_ 

ª= s;l/ pQm 
ljifflwsf] ;+;u{ eof] < 
!= ljifflw tof/Ldf 
@= ljifflw xfGbf 
#= ljifflw xfg]sf] 7fpm+ 

jl/kl/ a:bf 

r= ls6gfzs 
ljifflwsf] c;/af6 
aRg ckgfO{Psf 
xf]l;ofl/ jf pkfox? 
s] lyP < -k|= g+=!@ 
sf] k|Zg g+ cg';f/sf] 
sf]8 g+= /fVg'xf];) 

5= ls6gfzs 
ljifflwsf] ;+;u{ 
ePsf] slt ;do 
kl5 pQm :jf:Yo 
;d:ofx? 
b]lvPsf x'g <  
-ldg]6df_ 

h= ef]u]sf 
:jf:Yo 
;d:ofx?  

-sf]8 g+= 
/fVg'xf];) 

km"nsf]eL÷ 
sfpln 

       

aGbfsf]eL        

6df6/        

sf+s|f        

cfn'        

l;ld        

d'nf        

cGo M=====        

cGo M=====        

k|= g+= ! ` / !) h sf] nflu :jf:Yo ;d:ofx?sf] sf]8ln:6 -Ps eGbf al9 pQ/ cfpg ;Sg]_ 
!= Hj/f] 
@= kvfnf 
#= 6fpsf] b'Vg] jf l/+u6f nfUg] 
$= Zjf; km]g{ ufx|f] x'g] 
%= k]6 u8a8 jf ckm7\of/f] ePsf] 
^= cf+vf lrnlrnfpg] 
&= 5fnf lrnfpg], kf]Ng] jf kmf]sfx? b]vf kg]{ 
*= pRr /Qmrfk -lgwfg ePsf] dfq_ 
(= SofG;/ -lgwfg ePsf] dfq_ 
!)= jfsjfls nfUg] jf pN6L x'g] 
!!= 5f/] /f]u nfu] h:tf] ePsf] 
!@= w]/} ltvf{ nfUg] jf d'v, tfn' ;'Sg] 
!#= w]/} /\ofn cfpg] 
!$= ls8\lg km]n/ 
!%= hgl8; 
!^= cGo -pNn]v ug{xf];\_ =================
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!!= la/fldsf] cf}iflw pkrf/ ;DalGw hfgsf/L 
 
 
 

pkrf/ ul/Psf] :yfg 

vr{sf] lzif{sx? / vr{ ePsf] /sd pkrf/sf] kl/0ffd 
s] eof] < 

!= lgsf] eof] 
@= s]lx lgsf] eof] 

#=lgsf] x'+b}5 
$= s]lx km/s ePg 

%= emg lalu|of]  

sfd ug{ 
g;s]/ 
u'd]sf] 
cfDbflg 

la/fldsf] 
;§f sfd 
u/fp+bf 

ePsf] vr{

ef8f 
vr{

btf{ 
z'Ns

hrfp+bf 
/ 6]i6x? 

ug{ 
nfu]sf] 
vr{ 

cf}iflw 
lsGg 
ePsf] 
vr{ 

a:g, vfg 
/ ;'rgf 
cfbfg 
k|bfgdf 

ePsf] vr{ 

pkrf/
sf] 

qmddf 
ePsf] 
hDdf 
vr{ 

s]lx gu/]sf]          
3/d} pkrf/ u/]sf]          
wfld em+flqmsf]df 

nu]sf] 
         

cf}iflw k;n nu]sf]          
lSnlgsdf nu]sf]          

x]= kf]=, ;= x]= kf]= jf 
k|f= :jf= s]= nu]sf] 

         

lhNnf jf c~rn 
c:ktfn nu]sf] 

         

k|fO{e]6 c:ktfn 
nu]sf] 

         

cGo -pNn]v ug'{xf];\_ 
======================== 

         

 
!@= -k|Zg g+= ( r sf] pQ/lbg] qmddf hjfkm gcfO;s]sf] ePdf dfq ;f]Wg] / ( r sf] nflu sf]8 ln:6_  

ls6gfzs ljifflwsf] c;/af6 aRg ckgfO{Psf xf]l;of/L / pkfox? af/] ;f]Wg] -√ nufpg'xf];\_ 
!= s] tkfO{+n] ls6gfzs ljifflwsf] vf]ndf n]v]sf] k|of]u lalw k9\g'x'G5 <  k9\5'  k9\lbg 

@= olb k9\g g;Sg] eP s] tkfO{+ ls6gfzs ljifflwsf] vf]ndf n]v]sf] k|of]u lalw k9\g c? s;}sf] 
;xof]u lng'x'G5 < 

 lnG5'  lnGg 

#= s] tkfO{+ ls6gfzs ljifflwsf] vf]ndf n]v]sf] k|of]u lalw cg';f/ ug'{x'G5 <  u5'{  ulb{g 

$= s] tkfO{+ xfjf rn]sf] a]nf ls6gfzs ljifflw xfGg' jf l56\g'x'G5 <  xfG5' jf l56\5'  xflGbg÷l56\lbg

%= s] tkfO{+ ls6gfzs ljifflw l56\g' eGbf cl3 xfjfsf] axfjsf] Vofn ug'{x'G5 <  u5'{  ulb{g 

^= s] tkfO{+ ls6gfzs ljifflw xflg/x]sf] a]nf vfg] s'/fx? vfg] jf lkpg] s'/fx? jf k]o kbfy{,  
r'/f]6, la+l8 lkpg] ug'{x'G5 < 

 vfG5' jf lkp+5'  vfGg÷lkp+lbg 

&= s] tkfO{+ ls6gfzs ljifflw xfn]sf] af]tn jf 6\oflÍ kf]vl/, gfnf jf s'jfdf w'g'x'G5<  w'G5'  w'Gg 

*= s] tkfO{+x? ls6gfzsljifflw /fv]sf] af]tn jf 6\oflÍ vfg]s'/f ;+u;+u} /fVg'x'G5 <  /fV5f}+  /fVb}gf}+ 

(= s] tkfO{+x? ls6gfzsljifflw /fv]sf] af]tn jf 6\oflÍdf vfg]s'/fx? ;+lrt u/L /fVg'x'G5 <  /fV5f}+  /fVb}gf}+ 

!)= s] tkfO{+ ls6gfzsljifflw xfgL jf l5l6 ;s] kl5 g'xfpg'x'G5 <  g'xfp+5'  g'xfp+lbg 

!!= s] tkfO{+x? ls6gfzsljifflw xfgL jf l5l6 ;s] kl5 n'ufx? km]g'{x'G5 <  km]5'{  km]lb{g 

!@= s] tkfO{+nfO{ ls6gfzsljifflwsf] xfgL af/] yfxf 5<  5  5}g 

!#= s] tkfO{+ ls6gfzsljifflwsf] vf]n x]/]/ jf k9]/ s'g ls6gfzsljifflw slQsf] xfgLsf/s 5 
eGg] yfxf kfpg' x'G5 < 

 kfp+5'  kfp+lbg 

!$= s] tkfO+n] ls6gfzsljifflwsf] k|of]u ;DalGw s'g} tflnd, 5nkmn jf uf]li6df efu lng' 
ePsf] 5 < 

 5  5}g 

wGojfb 
 

;"kl/j]Ifssf] gfd M                                                              kmf/fd hfFr]sf] ldtL M=======÷=========÷====== 

 


