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Introduction

Farmers are under increasing pressure to use fewer pesticides for production and pest control. Farmers and
other producers are responding to consumer concerns about pesticides by creating new marketing opportunities
for products grown with environmentally friendly practices. The purpose of this study is to estimate consumers'
willingness to pay for each of the information provided in the "Protective Agriculture Label" and determine the
factors affecting consumers' willingness to pay. The two conservation agriculture labels designed in this study
are the "How to Cultivate” label and the "Environmental Damage" label. The cultivation method label provides
information about the raw materials used to produce the product, while the environmental damage label provides
information about the environmental harm caused during the production process. The purpose of this study is to
estimate consumers' willingness to pay for each type of information provided on the conservation agriculture
labels and to determine the factors affecting consumers' willingness to pay.

Materials and Methods

In this study, in order to analyze consumers' preferences for protective agricultural products in Mashhad, the
choice experiment method was used, and conditional logit models and logit with random parameters were used
to estimate its parameters. Choice experiment is a common tool for valuing environmental functions and
services. The required information was obtained by completing 170 questionnaires from the consumers of
Mashhad city. The analysis of collected data is done using many models, most of which have a logit form. In this
study, conditional logit and logit models with random parameters have been used to investigate the effect of the
characteristics of agricultural product labels on consumers' willingness to pay and to estimate the amount of
willingness to pay for each of the characteristics.

Results and Discussion

In this article, consumer preferences for protective agricultural products have been analyzed using the choice
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test method. For data analysis, conditional logit and logit with random parameters model were used. The results
obtained from this study have shown that the characteristic accuracy of the measurement method was the highest
and the label-issuing organization had the lowest willingness to pay. The variables of gender, the presence of a
child in the family, and the presence of people with a specific disease in the family had a positive and significant
effect, and the variable of age had a negative and significant effect on the willingness of consumers to pay. In
both labels, the sign of the price variable is negative, which is in accordance with the theory of economic utility.
The comparison of the calculated final effect for two labels of environment and method of cultivation has shown
that, in general, the probability of choosing the label of method of cultivation is higher than the probability of
choosing the label of environmental-biological damages. In 53% of the cases, the selected option was the label
of how to cultivate, and in 15% of the cases, none of the labels were selected. The amount of willingness of
consumers to pay to obtain information about the way of cultivation and damage to the environment is very low.
Even consumers willing to pay to obtain detailed information on production (such as the degree of water
pollution with which the product was irrigated, the level of soil pollution in which the product was grown, and
the type of poisons used) and environmental damage (such as contamination of groundwater with The reason for
product production is not air pollution due to product production and global warming (increasing temperature
due to product production). In this regard, more research is suggested in the field of reasons for the low
willingness to pay of consumers.
Conclusion

Examining the willingness to pay of consumers has shown that people are willing to pay more for the
accuracy of the measurement method than for the label-issuing organization. The amount of consumers'
willingness to pay for the characteristics of the organization issuing the label and the accuracy of the
measurement method were obtained as 5 and 17.04 Tomans, respectively, so it can be concluded that Accuracy
is more important than an organization for consumers.

Keywords: Consumer preferences, Choice experiment, Conditional logit Model, Mixed logit model.
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Table 1- Characteristics under study and their corresponding levels (label of environmental damage)

SR <
attributes Levels
I
Governmental

e saS ))Lo uLo)L»

Label issuing organization oBuily

University
el o
International
oS
Low
&ySoilul ybgy > Caunn (Sl
The accuracy of the measuremen No information
s
High
Jyazms 155 > & 1m0 031 e
Air pollution due to product production
SleMb Jaaze 3dg Juds 4 Loy i3l oliee
Information Temperature increase due to product production

Joaze Mg S & e sl (s o3gll (e
(oless 10500) Jguare cuasd b p> 5

5% of the product price
(oloss 11000) Jouases Censd 1usys 10

10% of the product price
(oloss 11500) Jouases Cansd dusys 15

15% of the product price

Price

(Cuds (SsSe oy ) BT Bl Zobw g axllliodjg0 G SH9-T Jos>
Table 2 - Characteristics under study and their corresponding levels (labeled with how to cultivate)
SR T
attributes Levels
9
Governmental
oy 08 plo ol oKl
Label issuing organization University
el o
International
oS
Low
&ySoilul gy > s SleMbl
The accuracy of the measuremen No information
sk
High
ol oai cuiS ol Jgame &5 S Sogll mlaws
Soail pollution level
ol o ill ol b Jpasme o o (Sogll a2y

QLcwo.' Degree of contamination of water
Information o .
o2lisul 2)90 pgouw £95
Type of poisons used
(oloys 10500) Jguasro cuasd 2o )3 5
5% of the product price
. (ologs 11000) Jgao cuasd 1oy> 10
F::::fe 10% of the product price

(0les 11500) Jguaso cuosd 1o y> 15
15% of the product price
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1- Extreme-value (Weibull) distribution
2- Independence of irrelevant alternatives
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Table 3- The results of the Hausman test for the Independence of irrelevant alternatives
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Probability Computational statistics YX  Option removed
-8.01 Jgl 4258
0.09 The first option
0.01 ~13.04 P32 255
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Table 4- Table of individual characteristics

&2 sB SRy w2y
Individual characteristics Percent
Gender
o) 77.65
Female
30 22.35
Male
Education
old) 47.06
Undergraduate
ALy ol
Bachelor and above 52.94
Jbsl cunsg
Employment
Jels 35.88
Employed
e 64.12
Unemployed
&lalo ol
Monthly income
obeg Oseke ¥ 18.82
Under 3 million tomans
Obog oo ALY 51.76
Between 3 and 8 million tomans
Ol Oygebee A ) ity 29.41

More than 8 million tomans

odlgls > ol (gylaw Lol 3l gl
Specific illness in the family

b 27.65
Yes
s 72.35

No
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Table 5- Estimation results of conditional logit Mixed logit model

b CunY Jae

”M Conditional logit model ‘;.ms’s H?y Jae
Variable Cl Mixed logit model
Coefficient Coefficient
(5, kel Gl (5, kel G315
standard deviation standard deviation
eyt 05 0355 ol lojlus 0.09670%* 0.09680*
Label issuing organization (0.04648) (0.04648)
xS0l pe, b 0.33402% 0. 33438**
The accuracy of the measuremen (0.04790) (0.04792)
SleMb 0.03818 0.03849
Information (0.04799) (0.04803)
(4u3) 51y Cunsd 0.0000544 -9.83472%
Price (0.0000992) (1.85671)
(pgs) yesia) (5D Cund 0.01169
Price(random variable) - (5.85122)
o -0.02027%* -0.01932%*
Age (0.00674) (0.00674)
o 0.96854** 0.94478*
Gender (0.18996) (0.19064)
ol )3 ok (g lows il 0.57861% 0.59007*
Specific illness in the family (0.19469) (0.19533)
odlgils ;> S ;
presence Zf a)childﬁgirft‘; family h 0.303014°
(0.16704)
Slialie slass
Observations 4590
L5035 0jll
Sample size 170
sl s o5
Log likelihood
-1446.0226 -1443.5025
O SleMb| Lo
BIC
2980.041 2997
O Oledbl jlas
2917.005
AIC 2916.045 LR Chi?(12) =129.07

Doy ) g0 N il paw )3 ()l gxe Ay

Prob > chi2= (0.000)

#, #% ands==x Are significant at the 10, 5 and 1 probability levels, respectively.
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Table 6- The results of calculating the marginal effect

Ol Jloial ol Jleal ol Jls! Sl Jlozal
Sl Jlial ol Jls!
o ) iy 5} o ) i 5}
o 52 o 52

The possibility
of choosing an
environmental

The possibility
of choosing an
environmental

The possibility
of choosing an
environmental

The possibility
of choosing an

The possibility
of choosing an

The possibility
of choosing an
environmental

label label label environmental  environmental label
label label
) S Sbj) b &5 Slo3) S o)) S o)) chw o5 b))
S S b)) pobileghe bl 5( e E( LS (s
(il s ko3l (il (il Al dw 83 ol 93 S8 Accuracy level
e T T Accuracy level Accuracy level is one
Organization Organization Organization should be three is two
level is three level is two level is one
Jleisl Lawgie
0.34 0.32 0.29 0.39 0.31 0.25 ol
(0.25-0.39) (0.23-0.37) (0.22-0.35) (0.33-0.45) (0.26-0.37) (0.20_0.30) Average
selection

probability
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Table 7- results of estimation of conditional logit models mixed logit model

i b Car¥ Jao oS5 5 Cea¥ Jae
Variable Conditional logit model  Logit model with random parameters
Coefficient Coefficient
(5wl alyol) (bl Gl )
standard deviation standard deviation
eyt 05 085Sl lojlus 0.09670%* 0.09680**
Label issuing organization (0.04648) (0.04648)
SExSoilul gy 0.33402% 0.33438**
The accuracy of the measurement
(0.04790) (0.04792)
| f*L‘W‘_' 0.03818 0.03849
nformation (0.04799) (0.04803)
0.0000544 ez
(43m) (Bl cund -
Price (0.0000992) 1.83671)
(P9 siio) (315 Cuagd 0.01169
Price(random variable) - (5.85122)
o -0.02694%* -0.02587%*
Age (0.00635) (0.00635)
i 0.62467% 0.59584**
Gender (0.16973) (0.17048)
odlgls 1> ol (g )lows ails 0.63875*
Specific illness in the family 0.62735** 0.18422)
s s ot (0.18348)
odlgls > SagS Hga> e
presence of a child in the family h 0.34783
(0.15654)
Olialie slass
Observations 4590
L5035 0jll
Sample size 170
leizin,s o,
Log likelihood 1446.0226 1443.5025
O Sledbl jlxs B ' B '
BIC
ST oSl e 2980.041 2997
2917.005
AIC 2916.045 LR Chi?(12) =129.07

Prob > chi2= (0.000)

o) ) g0 Ve Jleis] maw jd (g)ld gime iy 4y e
%, %% and=== Are significant at the 10, 5 and 1 probability levels, respectively.
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Table 8- The results of calculating the marginal effect
Ol Jlbois
Ol Jloss! Ol Jlois . . O Jlods!
o = S Jlos S Jleds
e 3 . s . 59539;" w e >l v e >l - oa 9.5555"
Possibility of o T oS iS W“S_ SUP
choosing the Possibility of Possibility of Possibility of

label of how to

choosing the
label of how to

choosing the
label of how to

Possibility of
choosing the

Possibility of
choosing the

choosing the
label of how

cultivate
cultivate cultivate label of howto  label of how to to cultivate
cultivate cultivate oo
4loj) s S o)) gl ey _C )
S S ) gy T S Sycd e
Taw & Sl (ol ans B> (Wl 95 i3 .
95 olojlw haw S5 oleojlw . (b
aw olojw ) ) Accuracy level  Accuracy level is :
(sl (sl (sl is three two Accuracy
J“_” i Organization Organization level is one
Organization level is two level is one
level is three
Js! bhuwgio
0.55 0.53 0.51 0.61 0.53 %‘5,2 050 ES]
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random parameters with panel data
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