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Abstract | Use of indiscriminate pesticides have severe negative impacts on human health, biosphere and
ecological web-chains. Easy access and availability of pesticides has opened the sphere of choices to the
growers, but the recognition of standard and sub-standard pesticides has made the growers very much
perturbed and they lack confidence to rely on these pesticide outlets. By using such pesticides, the growers
are being looted which in turn resulted in heavy cost involvement both visible and invisible. In this backdrop,
present study attempts to highlight involvement of invisible costs in apple industry of Union Territory of
Jammu and Kashmir. Defensive Expenditure Method and Willingness to Pay Model was used to estimate
the costs incurred on the health and protective items purchased for reducing the impact of excessive pesticide
use on health and ecosystem. Furthermore, Contingent Valuation Method was employed for knowing the
willingness of the apple growers to use pesticides in biodegradable packages for reducing the environmental
damage caused due to dumping of polyethene and other non-degradable bottle in the canals, streams orchards
and other open spaces. The results reveal that number of sprays are positively affecting the defensive expenses
and is having a negative relationship between educational attainment and defensive expenses but a positive
relationship between willing to pay for purchase of biodegradable packages of pesticides and educational
attainment. Likewise, gender of the respondent was also found to be having a positive relation with purchase

of biodegradable bags.
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Introduction rich in horticultural products and during 2015-16,

it was recorded that over 20,000 people died due to

esticides use has posed severe threat to agriculture,

horticulture, environment and human health
and played a catastrophic role to contaminate every
component of our ecosystem be it steams, springs
or any other source of surface water. The abundant
usage of pesticides has also deteriorated soil texture
and the taste of vegetable grown on that very land
(Pimentel, 2005). Himalayas in India are mostly

pesticide self-poisoning (Nagash, 2019). Due to easy
availability of pesticides in homes it was found that
that there was a steady rise in suicidal deaths from
past two decades (Toby ez a/., 2020). Excessive use
of pesticides is draining the resources of the poor
farmers in multiple ways, like costs incurred on
health and hygiene, expenditure on protective items

etc. (Rola and Pingali, 1993; Antle and Pingali, 1995,
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Antle ez al.,1998; Ajayi, 2000; Maumbe and Swinton,
2003; Devi, 2007; Baba ez al., 2012, 2017; Atriya,
2013). Studies across countries like India, Nepal and
Africa (Ajayi, 2000; Maumbe and Swinton, 2003;
Devi, 2007; Atriya, 2013) have valued and analysed
the ill-effects of pesticides on human health and
hygiene (Ajayi, 2000). Atreya (2008) highlighted a
farmer always chooses increase in yield at the cost
of his health. Health costs incurred by the farmers
are inseparable from production cost and are directly
responsible for their less production and production
activities and therefore should be treated as part
of the production costs instead of considering as
externalities (Ajuzie and Altobello, 1997). Though
lot of research has been conducting on the subject
of pesticide use in agriculture /horticulture, but a
modest attempt has been made to present a combined
approach to highlight the hidden costs associated
with the use pesticides in the horticulture/agriculture,
with a suitable alternative preferred by the growers
to combat and reduce the impact of pesticides on the
health, ecology and ecosystem.

Materials and Methods

'The study was carried out in three zones of Kashmir
valley with the help of a multi-stage sampling
techniques. The date was collected from the apple
growers, pesticide dealers and environmental experts.
The data was collected from two selected blocks
viz; Shadimarg and Zainpora from South Kashmir
Pulwama and Shopian district respectively, blocks
Nagam and Harwan from Budgam and Srinagar
districts of the Central Kashmir zone and blocks
Zainageer and Rafiabad of Baramulla and Kupwara
districts of North Kashmir zone of Kashmir valley.
From each community development block a cluster
of 2 to 3 villages has been outlined and randomly
selected. Lastly, 100 respondents have been selected
randomly from a complete list of respondents in
selected villages and in totality a sample of 600
respondents (apple growers) were interviewed with
the help of a pre-tested structured questionnaire.

Econometric models

Defensive expenses method: The model was used
to measure the impact of pesticide use on human
health (Wilson, 1998, 2003; Wilson and Tisdell,
2001; Maumbe and Swinton, 2003; Atreya, 2013;
Nagqash, 2019). The model specifications employed is

as follows;

DE = a+ﬂrx1+ 'Bzx2+ :fo3+ ﬁ4x4+ ﬁ5x5+ ﬂ6x6+ ,B7x7+u,-
Where,

DE= Defensive expenses (Expenditure on masks,
handkerchiefs, long-sleeved  shirts/pants, and
sprayers), o= intercept, x,= Gender of respondent,
x,= Age of respondent, x,= Frequency of pesticides
application, x,= Exposure to fungicides, x.= Farm
experience of the respondent, x, = Number of sprays
done, x = Education of the respondent.

Willingness to pay method: For reducing ill-effects
of the environment and human health, the new
pesticides were assumed to be similar in terms of their
pest killing effect to those of currently used pesticides.
'The algebraic expression for the items of willingness
to pay were of the form as:

WTP = a+f,Ge+ f,Ag+ BEd+  TRF+ f FM~+u;

Where,

WTP=willingness to pay (for bio-degradable
packaging); a= intercept; Ge= Gender of the
respondent; Ag= Age of the respondent; Ed=
Education of the respondent; TRF= Total rupees
tetched; FM= Family members.

Results and Discussion

Age is considered one of the dominated factors for
conducting a study which is of socio-economic nature.
Age of respondent is taken as determining factor for
the respondent to be involved in the activity depending
upon the nature of that activity. Table 1 shows the
age structure of the respondents in the sampled area
and depicts that 43 percent of respondents in the
sampled area fall in the age group 40-50 followed
by 27 percent in 30-40 years of age group meaning
thereby that young people are involving themselves
in the horticulture sectors despite the fact that people
are leaving the agriculture due to its less remunerative
nature these days. From the table it can be observed
that average age of the respondents in the sampled
area is calculated at 16.66 years.

Family type has a tremendous role in using and
choosing pesticide applications and in the sampled
area also the range of family is one of the factors
determining the damages caused to the human health
and environmental biosphere. Table 2 presents the
range of family size in the sampled area. Majority of

the respondents (32.67%) belong to the households
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having 0-5 members followed (31.17 %) by 5-7
members in the sampled area. Similarly, only 0.67
percent and 1.00 percent of the households were
tound having family size ranging from 25-30 and 30

and above, respectively in the sampled area.

Table 1: Age of respondents in the sampled area.

Age in years Percentage
20-30 6

30-40 27

40-50 43

50-60 12

60-70 8

70 and above 4

Average 16.66

Source: Field survey.

Table 2: Range of family members in the sampled area.

Family members Male  Female (%)
0-5 94 102 32.67
5-7 90 97 31.17
7-10 43 40 13.83
10-12 32 29 10.17
12-15 19 18 6.17
15-20 10 8 3.00
20-25 4 5 1.33
25-30 2 2 0.67
30 and above 4 2 1.00

Source: Field survey.

Education the only measuring rod which can be used
for understanding the societal advancement, pattern
of living, awareness about health and environmental
issues, climate regarding challenges and mitigation
measures. Table 3 presents the education structure of
respondents in the study area and from the figures
given in the table it can be observed that highest
number of respondents fall in the category of primary/
middle (40.17%) followed by illiterates (29.67%)
educational level, which is not a good sign for the
sampled area regarding the awareness of damages
caused due to excessive pesticide use.

Table 3: Educational status of respondents in the sampled

area.
Educational status Percentage
Illiterate 29.67
Primary/Middle 40.17
High school 20.50
Graduate and above 9.67
Average 25.0

Source: Field survey.

Experience of an individual is considered one of the
significant determinants for performing an activity
in a wonderful manner. Experience is achieved with
the passage of time and involvement in the specific
activity. Table 4 presents the experience of growers
with regard to apple growing and use of pesticides
in the sampled area. From the table it is very much
evident that highest number of respondent (40 %)
who are actively involved with the apple business
have 30-40 years of experience followed by 32 percent
respondents who possess 15-30 years of farming
experience. The average experience of respondents
was calculated to 25 years which is good sign for the
apple cultivation in the sampled area.

Table 4: Farm experience of respondents in the sampled

area.
Years of experience Percentage
1-15 7
15-30 32
30-45 40
45-60 21
Average 25

Source: Field survey.

Table 5: Precautionary measures used by the respondents
in the sampled area.

Protective Items Responses (%)
Face masks 15

Gloves 4

Boots 99

Aprons 23
Handkerchiefs 14

Long sleeved shirts 31

Hats 17

Average 29

Source: Field survey.

Though pesticide use is very helpful for the farmers
to increase the productivity, quality of the fruits and
in turn economic welfare. Judicious use of pesticides
and fertilisers is good for health of both biotic and
abiotic components of the ecosystem, but excessive
use of pesticides and fertilisers can prove harmful
to the food web and food chain of this ecosystem.
Pesticides and fertiliser application is very risky and
it poses huge economic costs to the respondents in
the form cost on defensive expenditure and cost on
purchasing precautionary items. Table 5 presents
the responses regarding use of protective items by
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the respondents while applying pesticides and other
chemicals to the apple in the sampled are. Table 6
shows that 99 percent of respondents were using
boots while applying pesticides in their orchards
compared to 4 percent respondents who use gloves
while applying pesticides to the apple crop. The Table
6 points out that on an average only 29 percent of the
respondents were found using protective items while
applying pesticides in their orchids.

Table 6: Impact of different confidents on defensive
expenses of pesticide application in apple cultivation.

Estimates

Model Unstandardized T Sig.
coefficients

B Std. error
(Constant) 554.530 72.167 7.684 .000
Gender 5.986 13.915 430  .667
Age -.433 .530 -.817 414
Frequency of pesticide ~ 2.259 .869 2.601 .010
application
Exposure to fungicides 2.363 6.292 375 707
Farming experience .952 .603 1.578 .115
Number of sprays -7.633  5.613 -1.360 .174
Education level 1.351 14.025 .096 .923

Source: Authors estimations.

Table 6 shows that defensive expenditure is having
positive relation with age means old aged respondents
are supposed to apply the more of pesticides and
it is found that there is an increase of 0.43 percent
increase in pesticide applications with the increase
in age, gender of respondent is also a determining
factor in pesticide application to fruits with a value
of 5.98 percent, that means, if the respondent who
applies pesticides is a male has to spent less on the
illness caused due to pesticide exposure and if the
applicant is a female, she has to spent more on the
illness expenses, because women are considered to
be more vulnerable to the exposure caused due to
smell and residues of pesticides. Pesticide application
frequency is having a significant effect on the defensive
expenses in the sampled area and the value of the cost
incurred by the respondents was estimated as 2.25
percent and exposure to fungicides is also significantly
contributing to the defensive expenses incurred on
health of the respondents in the sampled area and the
estimated value is 2.36 percent. Experience in farming
a significant attribute in the pesticide application was
also take care of, and it was found that with increase

in farming experience there is found a reduction
of 0.95 percent in the defensive expenses. While
number of sprays are positively affecting the defensive
expenses and there is a 7.63 percent decrease recorded
in defensive expenses with the reduction in number
of pesticides in the sampled area. Education of the
respondent a dominant factor plays a significant factor
in awaring the people regarding ill effects of excessive
pesticide use and it was observed to be contributing
highly in reducing defensive expenses. The estimates
reveal that with one stage (illiterate to primary,
primary to secondary, secondary to college level and
college level to university level) increase in education
leads to 1.35 percent decline in defensive expenses.

Table 7: Respondents willingness to pay for purchase of
pesticides in biodegradable packages.

Coefhicients *

Model Unstandardized coefficients t Sig.
B Std. error

(Constant) 98.600 12.529 7.869 .000
Gender 3.693 5.701 .648 517
Age -.108 175 -.621 535
Education level -2.506 5.709 -.439 .661
Total rupees -1.067E-005 .000 -2.497 .013
fetched/ha

Family members .435 561 776 438

Source: Authors estimations.

Table 7 presents the willingness to pay of the
respondents with regard to the safe alternatives
available in the market to combat the environmental
pollution and ill effect of human health. Gender is
considered to an important in determining the use
of pesticides in the apple orchards, therefore, male
respondents are willing to pay 3.69 percent more
to buy a pesticide in the biodegradable bags which
gets easily decompose after their use as compared
temale respondents. Similarly, age of the respondent
is also playing a tremendous role in choosing the
pesticide, young respondents are willing to pay 0.10
percent more, to buy a pesticide in degradable packs.
Education of respondents a very significant and
highly determining factor to reduce the pollution
and save the resources for the future generations and
therefore, highly educated respondents are willing to
pay 2.5 percent more to buy biodegradable packaged
pesticides compared to illiterates. Likewise, income/
standard of living of the respondents also plays a
dominant role in purchasing the quality pesticide for
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the apple orchards, therefore, a high-income family is
able to pay extra amount to reduce the environmental
pollution, the growers are high conscious about
the environment conservation and they are willing
to pay 1.06 percent more to purchase pesticides
in biodegradable packets than poor respondents.
Family size is also contributing towards purchase
of biodegradable packaged pesticides, as households
with less number of family members are willing to pay
0.43 percent extra to buy a biodegradable packaged
packet of pesticide than large family size households.

Conclusions and Recommendations

'The study concludes that the apple growers made huge
expenditure on pesticides every year, which poses a
considerable damage to health and environmental.
From the results it can be concluded that respondents
were not highly literate and that was the reason for not
using the protective items while applying the pesticides
in their orchards. They were found dumping the
residue in to Strems, on open spaces which ultimately
cause damage to health and environment to a great
extent. Being conscious of the climatic distress, apple
growers are willing to 7 to 9 percent more prices to
purchase pesticides in biodegradable packages which
are environmental friendly and less risky to human
health. The study suggests that the pesticide trade
should be put under strict licencing as it was observed
in the field that dozens of less qualified persons are
running their outlets and recommending the dosage
which is very dangerous to the community and to the
fruit itself. Similarly, frequent checks should be made
by the concerned KVK (Krishi Vigyan Kendra) staff
to field during the pesticide spray season to show and
recommend growers through field demonstrations
how to mix the pesticides and how to apply and what
to use while applying the pesticides.
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