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* Sole reliance on pesticides to suppress pests Is
economically and ecologically costly, affects worker
safety, and goes against consumer concerns about food
safety — thus stable IPM programs must be developed.

* Biological control Is a pest management system that
relies on living organisms (natural enemies).

» A discrete choice experiment was conducted to
determine the values that environmental amenities,
Including beneficial natural enemies, represent to
apple and pear growers.

* The pesticides have risk exposuretowo r ker s
and the environment, the choice of pesticides Is
referred to ethical concerns, which may affect
individual’s behavior In a laboratory setting, hence,
we Introduce Indirect valuation method.

*To me as urwluagon torvpesticisle’
features that will ultimately conserve natural
enemies Iin the orchard.

* To reduce potential social desirability biases In the
experimental behavior using an indirect valuation
method.

Colpoclypeus florus:
ectoparasitoid larvae
feeding on Oblique-
banded leafroller.
(Jay Brunner - WSU-TFREC)

Colpoclypeus florus:
. arasitic wasp that
attacks leafroller larva.

(Stephen Ausmus - USDA-ARS)

Mastrus ridibundus:
a parasitic wasp that
attacks cocooned last
instar codling moth larva.
(Tom Unruh - USDA-ARS)
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U is the utility realized when satisfying social norms
M Is an action with ethical conseguences
V 1s the indirect utility function
| 1S Income

E exogenously fixed quantity of a good

w IS the weight placed on morality vs. wealth
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WTP Is the tradeoff between V¢ (marginal utility of
having a good with E* instead of E° ) and V,
(marginal utility of income) adjusted by the marginal
utility of a normative response.

Econometric Method

Random Utility Model:
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ASC roughly relates to the term in the
theoretical model, V_(E' - E")

b, roughly relates to the minus one times the
marginal utility of income, V

w and the marginal utility of normative response
M, are not explicitly estimated In the econometric
model, different values for ASC and b, are

estimated In different valuation method where social
norms are expected to differ.
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Grower s’ w i | increaseghe levsisof t o

high effectiveness by 10% Is:  \wTp = {0. 1)ﬂ

5

WTP($/Acre
Apple ( ) P Value
Direct Indirect
Increase effectiveness of 0.93 2.45 0.062
CM control to high (from (-2.07 - 5.56) (0.17 —6.87)
0% to 10%)
Increase effectiveness of 4.15 4.53 0.47
CM control to moderate  (1.11 - 13.11) (-0.79 - 14.68)
(from 0% to 10%)
Decrease toxicity for 5.56 3.84 0.036
natural enemies (from (2.32-15.59) (1.67-8.94)
10% to 0%)
Decrease toxicity for 2.75 1.12 0.013
wildlife (from 10% to 0%) (-0.45—-6.95) (-2.86 - 3.17)
Decrease toxicity for -1.12 -1.75 0.198
water (from 10% to 0%)  (-5.52 - 1.25) (-5.61 —0.28)
Decrease length of re- 0.44 0.06 0.009

entry interval by one day
(from 10% to 0%)

(0.07-1.27) (-0.15 - 0.29)

 We found that the growers are aware of the
economic value these species represent for their
orchard operations, as they were willing to pay for
reduced pesticide toxicity to natural enemies,
wildlife, and fish, both for apples and pears.

* We also found statistically significant differences
across WTP for apple growers from direct and
Indirect valuation; when considering a product with
positive environmental impact, growers stated a
higher WTP for themselves.

* However, for pear growers there were no
differences across WTP. This implies that the
potential to reduce social desirability biases when
using an indirect valuation approach is dependent on
the context.

WTP($/Acre
Pear AT P Value

Direct Indirect
Increase effectiveness of 28.06 14.04 0.70
CM control to high (from (-110.05- (5.92-51.74)
0% to 10%) 141.03)
Increase effectiveness of 19.83 10.40 0.66
CM control to moderate  (-79.32-103.77) (3.59-41.48)
(from 0% to 10%)
Decrease toxicity for 11.99 0.16 0.76
natural enemies (from  (-51.20-66.18) (-3.57-6.04)
10% to 0%)
Decrease toxicity for -3.69 0.79 0.29
wildlife (from 10% to 0%) (-30.52-29.89) (-5.19-6.88)
Decrease toxicity for 5.54 2.73 0.56
water (from 10% to 0%) (-24.51-35.34) (-0.82-12.72)
Decrease length of re- 0.86 0.20 0.71
entry interval by one day (-3.20-4.04)  (-0.15-1.17)

(from 10% to 0%)

Implications

* Information yielded helps entomologists and
extension educators have a tangible measure of

gr ower s val ues f or

 This information could be complemented with research
(which is in progress) measuring additional costs faced
by growers when applying pesticides disruptive to
natural enemies.

 The findings suggest that the pesticide companies could
emphasize the research and development of new products
that can conserve natural enemies and be safer to orchard
workers.

* Indirect valuation method can be implemented In certain
circumstances as an approach to reduce the social
desirability bias.
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