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Abstract - The study was undertaken to compare the profitability differences between IPM and non-IPM in the research 
area. The study areas famous for two cash crops namely cotton and wheat. This research used a survey data of 326 cotton 
growers (161 IPM-adopters and 165 non-adopters) of Bahawalpur district, Punjab, Pakistan to estimate their profitability. 
The main objective of this study was whether or not IPM agriculture profitable for cotton growers with and without 
including health cost in the total cost? Simple input and output analysis was carried out to estimate the profitability of both 
producers. The production/acre of IPM farmers is 17.3 Mund/acre compared to 16.5 Mund/acre of non-IPM famers. The 
average profit/acre of IPM farmers was Rs.20,273 compared to non-IPM farmer’s average profit/acre of Rs. 12,661 which 
shows that average profit/acre of IPM farmers is 60% greater than the non-IPM farmers. However, the average health cost of 

NON-IPM applicator was Rs. 3,039 compared to IPM applicator was Rs. 2,567 in one season. After inclusion of health cost 
in the total cost, IPM farmers’ profitability reduced by 0.24% compared to non-IPM profitability which was reduced by 
1.3%. 1 mund =40kg 
 

 

I. INTRODUCTION 

 

Following the developed countries Pakistani farmers 

also increased the use of pesticides specially to secure 

their crops from pest infection. The use of pesticides 

started in early 50s and later government pesticides 

trade liberalization policy of 1980s further augmented 

pesticides consumption. In the last two-decade (1991-

1992 to 2009-2010) pesticides consumption increased 
by 214 percent from 23439 to 73632 metric tons 

(Department of plant protection Karachi, 2010). The 

continuous overuse of chemical increased the pest 

power and they developed resistance against heavy 

dose of pests. Owing to this new resistance forced the 

farmers to use more pesticides to achieve the same 

level of production (Ajayi, 2000). 

 

This abnormal use of pesticides has increased the 

health and environmental problem. Literature review 

of previous studies showed that this insensible use of 
pesticides has effected the human health directly and 

indirectly. Developed countries produced 70% of 

total pesticides but the death due to pesticides 

exposure is less than the less developed countries 

(Pimentel et al, 1996). The reason behind this 

scenario is that in less developed countries farmers 

has no proper training of safe handling of pesticides 

which is an important part of IPM training. WHO 

statistics (1990) showed that use of chemical affected 

3.5 to 5 million in a year and in less developed 

countries more than 20,000 people stance to death in 

a year. These pesticides are responsible from acute 
diseases to the chronic problems such as it causes all 

type of cancer; infertility; damage of kidney, lung, 

and liver and neurological & developmental disorder 

in children. 

Researchers try to estimate environmental and 

societal damages caused by pesticides use by 

analyzing public health by estimating treatment cost; 

losses of livestock, honeybee, fish, birds, natural 

predators and wildlife; deterioration of environment, 

ground water and air; work days’ loss; crop and crop 

product losses, increase pest resistance; crop 

pollination problem and increase in governmental 

expenditures to reduce the environmental and social 

costs. Some researchers also try to relate the reported 

health and environmental impact of pesticides use 
with monetary cost incurred by effete to know the 

actual damage for various countries. A study 

conducted by David Pimentel (2005) in USA 

estimated environmental cost resultant to pesticides 

use was $10 billion.The detailed estimates showed 

that the public health, $1.1 billion year; pesticide 

resistance in pests, $1.5 billion; crop losses caused by 

pesticides, $1.4 billion; bird losses due to pesticides, 

$2.2 billion; and groundwater contamination, $2.0 

billion. Heong KL (2001) selected a sample of 40,000 

farmers from Thailand who suffered from pesticides 
exposure directly or indirectly. The estimated Health 

costs was US$300,000.Similarly, a comparative study 

was carried out in Philippine, to know the health cost 

differences between the two groups. The farmers who 

used pesticides their cost of health was 61 percent 

higher than the non-pesticides user (Pingali P and 

Roger P (Eds), 1994). Azeem et al. (2002), also 

conducted a study in Pakistan to know the negative 

external cost of pesticide use in terms of health. His 

estimates showed the ailment cost of pesticides was 

11941 million rupees per year. 

 
But this immense use of pesticides did not increase 

the production of important cash crops such as cotton, 

sugar, rice and wheat. Furthermore, flood due to 

heavy rains, extensive attack of Cotton Leaf Curl 

Virus (CLCV) along with sucking pest/insect, low 

water availability has further reduced cotton 
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production (Economic Survey of Pakistan, 2010-

2011). The use of chemicals neither increased cotton 
production nor reduced poverty of cotton growers 

(Poswal and Williamsons, 1998; and Ahmed and 

Poswal, 2000). 

The pesticide based unsustainable productivity and 

profitability motivated agronomist to promote 

alternative production techniques such Integrated Pest 

Management (IPM). Asian Development Bank 

(ADB) started a three years’ regional program for 

cotton in 1994 to promote IPM practices in Pakistan 

through the introduction of Farmer School System 

(FFS) and in December 2000 this program was 

converted into National lPM program of Pakistan 
(NARC, 2008). The basic objective of this program is 

to increase awareness about the value of agriculture 

biodiversity, ecosystem services. Farmers are also 

learning how to preserve the biodiversity of crops and 

soil by reducing pesticide use (50%) and water in 

cotton crop. 

The success stories of IPM shows that this sound 

approach is still faces numerous hindrances such as 

poor knowledge dissemination, misperception about 

its effectiveness and poor synchronization among the 

multiple sectors to which it contributes (Damalas and 
Khan, 2015).  So, the adaptation of IPM techniques 

does not merely base on the awareness alone. 

Economic variables and farmers’ characteristics are 

also recognized farmers’ adoption decisions of IPM 

practices (Khan and Damalas, 2015). The main 

objective of the IPM approach is to help grower in 

how to maintain their profit by applying 

environmentally and economically comprehensive 

methodologies. Farmers will only adopt this 

technique by comparing its performance against 

pesticides-based method Ajayi, (2000). Scarcity of 

data is the major impediment to account IPM’s 
impact on farm efficiency, productivity, profitability, 

health and local ecosystems. However, profitability 

impact of IPM needs to be well understood. So, 

economic consideration is important to change 

farmer’s behavior towards IPM adoptation.  

Economic benefits without including the negative 

externalities caused by pesticides use which mislead 

the farmers. Therefore, the inclusion of health and 

environmental cost should be considered for 

formulation of agriculture, health and environment 

policies. 
 

This study attempts to provide evidence of general 

profitability of IPM method which has 

robustinference for the advancement of substitute pest 

techniques. A sample of 326 cotton grower of 

Bahawalpur district, Pakistan was selected out of 161 

IPM-adopters and 165 non-adopters to estimate 

profitability of IPM-adopters and non-adopters. The 

main objective of this study was whether or not IPM 

agriculture profitable for cotton growers with and 

without including health cost in the total cost? 

 

II. SELECTION OF CROP AND STUDY AREA 

 
According to National Fertilizers Development 

Centre (NFDC) report about 80 percent of pesticides 

are used on cotton (NFDC, 2002). Punjab province 

produces more than 80% of cotton. Bahawalpur a 

district of Punjab province was selected for the study 

because it covers 10% area under cotton cultivation 

(Agriculture census 2000). Initially the first National 

IPM progamme was initiated in this district by 

applying the trainings of FFS and TOF. The content 

of survey questionnaire is derived from parallel 

studies which were conducted by the World Bank in 

Bangladesh (summer, 2003) and Vietnam (winter, 
2003).Data was collected for one cotton season only 

(May-Nov. 2010). A face to face interview was 

conducted to fill all the questionnaire appropriately. 

A pre-testing of the questionnaire was carried out in 

December, 2010 while final survey conducted in 

February, 2011. The reliability of the questionnaire 

was tested by applying Cronbach’s Alpha measure. 

This value was 0.73 which shows that the 

questionnaire seemed to have good internal 

consistency. 

 

III. PROFITABILITY ESTIMATES 

 

The production analysis of IPM and NON-IPM farms 

indicates that there is no significant difference in 

production between IPM and non-IPM system. 

Therefore, analysis on the basis of production/acre 

will give us true picture. A complete analysis 

involving both production and cost side is more 

appropriate to disclose true benefits of using IPM. 

The cost consideration is particularly important in 

present case since cost/acre is much lower under IPM 

system than cost/acre under non-IPM system. In 
addition, pesticide use also poses risks to human 

health and the environment (Khan et al., 2015). 

Several studies show that there are significant social 

and environmental costs of pesticide use. This 

pesticide associated health cost may change cost 

estimates. So, production estimates alone cannot 

explain the extent of IPM benefits. The profitability 

estimates answer all these concerns. Therefore, we 

also calculated and compared profitability of both 

IPM and non-IPM systems. 

Table 1 shows that the profitability of both types of 
farmers without including health cost in the total cost 

of producing cotton. The average profit/acre of IPM 

farmers was Rs.20,273 compared to NON-IPM 

farmer’s average profit/acre of Rs. 12,661 which 

shows that average profit/acre of IPM farmers is 60% 

greater than the NON-IPM farmers. In addition, we 

also analyzed relationship between farm size and 

profitability. Study found an increasing relationship 

between farm size and average profit/acre under both 

production systems. The result clearly shows that 

large land holders are earning significantly higher 

profits than small land holders. 
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Farm Size 

IPM NON-IPM 

Revenue/ 

Acre 

Input Cost / 

Acre 
Profit /Acre 

Revenue/ 

Acre 

Input Cost / 

Acre 
Profit /Acre 

upto  5.0 65,776 62,472 3,304 70,310 69,141 1,169 

5.1 to 12.5 70,389 58,123 12,265 65,794 61,343 4,451 

12.6 to  25.0 67,978 53,856 14,121 66,382 56,568 9,814 

above 25 76,247 53,902 22,345 70,235 55,236 14,999 

Total Area 73,048 54,940 18,109 67,966 57,816 10,155 
Table 1: profitability without including health cost by farm size (in Rs.) 

 

A real analysis of IPM benefits also demanded inclusion of pesticide associated health cost in profit estimates. 

Since pesticide associated cost is different under both systems in our case, it is important to include health cost 

in the total cost estimates to unleash the actual profitability. So, we also included pesticide associated health cost 

in our analysis. The gap between profit estimates of IPM and Non-IPM further widened. Table 2 shows when 

we added the health cost in the total cost, the total profit of IPM-adopter and non-adopter was reduced by 0.24% 
and 1.3%   respectively and the cost of production was increased by 0.08%. and 0.24% respectively. The cost of 

treatment of IPM-user was lower than the non-user. 

Farm Size 

IPM NON-IPM 

Revenue/ 

Acre 

Input Cost / 

Acre 
Profit /Acre 

Revenue/ 

Acre 

Input Cost / 

Acre 
Profit /Acre 

upto  5.0 65,776 62,602 3,175 70,310 69,870 439 

5.1 to 12.5 70,389 58,212 12,176 65,794 61,592 4,201 

12.6 to  25.0 67,978 53,909 14,069 66,382 56,656 9,726 

above 25 76,247 53,922 22,325 70,235 55,260 14,974 

Total Area 73,048 54,983 18,065 67,966 57,948 10,023 
Table 2: Profitability after including Health cost by farm size (in Rs.) 
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