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Table 1- Characteristics and corresponding levels in the Choice Experiment
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Table 2- Sample Card of Choice Experiment

L"’_’lﬂ"f’ A B C
Criteria
Bt dguge /i O Sguge i YO
Technical 50% improvement 25% improvement
il Sgut /. O+ Sgupe 7 YO
Environmental 50% improvement 25% improvement
laidl Sy /o B Sgge /o YO 9390 Cumdg
Economical 50% improvement 25% improvement The status quo
b Soups /o YO Soue /2 O+
Political 25% improvement 50% improvement
sl Sgg /i YO Sy /o B
Social 25% improvement 50% improvement
ok Br Spas SloghS ga (gl 4 Jby Yoo Bp Brae loglS o il 4 Jby Verr 5 Bpae lgslS o (glil 4 U, e
Pri(;e 2000 R_ia_ls per kilowa_tt of 1000 F{iqls per kilowqtt of 400 R[a!s per kilowat_t of
electricity consumption electricity consumption electricity consumption
Option Q

3uis sbaaisl, sl
Source: Research Findings

obs h Jom She g slibns slaShy o bl L6
9 SR o & Jopd (Shy copd Cand jl g amd

bl yial by cuad Gl ulls
oy yad LSI—“L;)-’S ¢u_931_,.a; L;Lm).l'.n\)l,i Y u‘.e(.: U»Mf

2l g ey CeaY ol cela ol Jbo 5l wb o lais LoMS 5l oo |, o

WTP = _—ﬁ”;”'m":“”y 250 gla i | gy, L8 5 48 alei e Al
monetary

() 3,81 e o ddbo Ol @ ol ot 3 ol g pdyllasl

S Sy Jold ¢ Ji e sLnpiio cdslllae () 5
(=3 gla She 5l i ble 4 S cwl Lol slad_cgeze
o g loinl ¢ wliw (golaiBl ¢ s oo

Y=f (Tech, Env, Ecn, Pltc, Scl, Pr, 2)

(¥)

Oliyaliss” Joles Hlade saimd lis ¢ dimly pxio Y 5l 50 a8
Env . 8 SpsTech (pinniss slagsl jl eolatwl 4ly
(ol (S g PIC (oolatdl (5505 ECN ¢ ctjlams (S
oLl —ucLo.‘.’.?] b o Z g cuold Pr ¢L5_cLo:;?| S e Scl
9 Mz lgls 4o Gl dal)d ¢ 65ysliS cullad g5 o)
oyl plogl jelate dy adllae sl 53 il o (25T
e 3,5 odlawl Excel 2016 13810 5l pisass slagsy!
5 ol el coaY wlbiis cea¥ oty b Jao 250
5 STATA sl ljile s 51 (ool sy ca¥ oley oS
3,5 o2lazw! NLOGIT 6.0

50 3 odlail sl ()5l o () 2 ot

Xonl 390 5 (Sll ik a5,y (nl aildio 09)5 S
2 Cslow Olpes I 2y S @595 ) 538 i 9 Sl 5
2y 03l RPL 5 LC Jas 93 ya a3 o0 &) Cozes puol yus
aSuS o oy 8 LC-RPL > o 1y 01,8 e j0 jlo sy
I8 lais oS o wiilo diuS (gl WM > B ozl
s d Jdo i o1y (oS o 315 50 o ol Lol (5,8 o
L 058 o Sy olely pise vz 4] S sl plojen
sl (hgy pobly Cagllae (slajiel)l 9050 5 (o855 1S
wheiiiwyd v, 2 (V) A8 o s wMS 2 j> B0l
(YA) 298 00 ol (V) dlaly & ygo 4 LC-RPL (gl
— YN — yWN c exp(0cZi)

LnL=Yio, InP; = ¥io, In Zc:l[(zc=1 exp(GgZi)) *
[TK=1 (i) ()

Sl (G ile dnd b (Jjo dian p ) Ojg0 4 (V) Aolee
dlee (V) dbaly 3 5k £33 ©jg0 4 oS

[ 22D op yap,

[y =
=ikl Yj=1exp (XijkBc)

(v)
I Sopp sl plgie |y hod slacadd (Jbo (a5 5 g
& dawgio Gyl cnl 25 anslre bl polaw g o S



VFoe sml o o)l F'O ol (6,5l drwyi g SlaBlaypii  YYY

GmLﬁ @a_w um )9_la.~od_: ol 09— JL) uylm Y¥/NY
ol 2245 2,5 ke Jlsw iy pdaaios slagss il 3l ol pslas
(oS o) esudygd «oob) phinaes sl sl Shy
Vg 4 5598 by 51 s odlinl (ol 5 5 0395
):J._:.\:J;u sl il 4o cud QLS] u_m‘_ﬁ CJ“" 0D c).la.a
S olysliS” 5l duo > YO lawgio jobo ay o wlal cplyp 035 dple
ozl sla Shy @l )b (a1 s oyl gl

23R > )l o 53 (5)9laS Sl delisdin p A (5505
5 ozl gl )8 A Lol dolidu s yo 03,5 eSS VFAA
Slass cuuL.w‘ u_:l g aS el 039 d_.u; 4w J.nl.w C))‘S P
(s u».i:‘.m .A.M)LL;O odnlio YYOV )g‘ﬁ Lg)Lw )Q(.u Jel lialie
Ot 3 A YF 555l 5ol s FEIV e slas
sob 4 (555l Juasd (sla Jlw dlusw .l 0393 Allio VO 55 ey
OSSlee 25 TNV Hlgls dey lawgio ol 0395 Jlo VW (1S5bo
P Slale sl 5:55lie 5 JUoy Ggsen FO/V - Jlgls 4ty 50

Sl R (31559 (gLl sloin! gla S -V Jgua
Table 3- Socio-economic characteristics of farmers in Sari
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I slael s 4173 1.70 1 12
Number of family members
(Jbs cibe) Jpls w2 5.70 71.46 5 700
Household expenses (million Rials)
L, . MESEW]
(J) O] s 2al> 74.32 117.84 10 1000
Household income (million Rials)
(2 g i) (25T s 3.75 1.30 0 5

Awareness level (range of five)

o ol s le
Source: Research findings
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Table 4- Comparison of estimated attribues in different models in Sari

ol W Hdlai gl Cunl Gledy IS
pre et EH VOIS Y $lai gl coa Latent class Latent class random parameter Logit
The variable name ~ Multinominal Logit ~Random parameter Logit — Jg! (WS 093 WIS Jgl WS 093 WIS
Firstclass  Second class First class Second class
Bt 0.0125 0.0257 0.1471 -1.5703 0.0347 -0.8368
Technical (0.8841) (0.7929) (0.0890) (0.037) (0.6890) (0.214)
(s jlare 0.4676 0.5984 0.6476 -1.5711 0.4849 -7.3301
Environmental (0.000) (0.000) (0.000) (0.060) (0.000) (0.9844)
bl 0.2140 0.2711 0.3378 0.4716 0.1849 7.8023
Economical (0.0130) (0.0056) (0.000) (0.577) (0.0328) (0.9834)
owlow 0.1256 0.1641 0.2921 0.4447 0.13167 7.9314
Political (0.1794) (0.1264) (0.001) (0.459) (0.1591) (0.9831)
slain! 0.1314 0.1576 0.2316 0.3685 0.0687 7.9246
Social (0.1767) (0.1549) (0.009) (0.546) (0.4629) (0.6286)
i -0.00068 -0.00159 -0.00063 -0.00038 -0.00069 0.00038
Price (0.000) (0.000) (0.000) (0.625) (0.000) (0.9821)
ey 280 ~708.7421 -624.49 -626.38 -611.13
Log likelihood
St 14535 1287 1302.77 1256.3
AIC
‘jglgw 1496.58 1303.98 1312.554 1271.46

The numbers in parentheses indicate the probability level of the variable.
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Table 5- Comparison of estimated willingness to pay in different models in Sari
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The variable name Logit Logit Latent Latent class random
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Technical
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Environmental
ozl 314.73 170.50 536.19 267.97
Economical
ol - - 463.65 -
Political
SN - - 367.61 -
Social
o csby a4 bl 1002.49 546.85 2628.87 970.72
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Marginal Willingness to pay (Rials
per kilowatt)
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Source: Research findings
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Introduction: The final energy consumption per capita in Iran in the agricultural sector is 3.4, as well for
household sector is 2, besides the commercial and public sectors are 1.6, and transportation and industry are 1.4
times the global average. This is due to low efficiency in operation, high energy consumption, as well as the use
of energy goods and services. The use of renewable energy in the agricultural sector, while increasing the
security of energy supply, will reduce global warming, stimulate economic growth, create jobs, and increase per
capita income and social justice and environmental protection in all areas. The purpose of this study is to
investigate farmers' preferences for using solar energy in Sari.

Materials and Methods: The Choice Experiment methods allow researchers to focus on valuing final
changes as multidimensional features rather than discrete changes. Choosing between options encourages
respondents to examine their preferences in detail related to different management programs. The Choice
Experiment test approach consists of several steps, which include designing the Choice Experiment test,
determining the sample size and method of data collection, estimation process, and modeling the Choice
Experiment test. Designing a Choice Experiment test consists of five important steps which are defining
attributes, determining the relevant levels, conducting an experimental design, constructing Choice sets, and
measuring preferences. After determining the criteria affecting the prioritization of renewable energy,
liketechnical, environmental, economic, social, and political criteria, in order to investigate the willingness to
Pay of Sari farmers, a test questionnaire was designed. The criteria obtained from the review of prioritization of
renewable energy were considered as the attributes of the Choice Experiment and the price attribute was added
to the above criteria. A total of six technical, economic, social, political, environmental, and price attributes were
considered to investigate farmers' willingness to pay. In the review of the studies and the current situation, the
levels of each of the attributes were determined. To determine the levels of price attribute, these points were
considered; the price of agricultural electricity per kilowatt-hour is 383 Rials, which was approximately 400
Rials for the current situation.

Results and Discussion: To investigate the farmers' preferences for using solar energy, 98 questionnaires of
farmers in Sari were completed in September 2019. Each questionnaire included 8 choice set cards and each card
included three options, based on which, the number of observations in Sari is equal to 2352 observations. The
purpose of this study is to investigate the preferences of farmers in Sari for the use of solar energy. For this
purpose, the Multinomial logit, the Random parameter logit, the latent class, and the Random parameter logit
latent class are used. Based on the results of the Multinomial logit method, environmental and price attributes at
the level of one percent and economic attribute at the level of five percent are statistically significant, but
political, social, and technical attributes are not statistically significant. The Alternative-specific Constants
(ASC) in the first and second options are not statistically significant. Based on the results of the Random
Parameter Logit estimation method, environmental, economic and price attributes are statistically significant at
the level of one percent. Technical, political, and social attributes are not statistically significant, which shows
that farmers do not make a significant difference between these two attributes. The Alternative-specific
Constants (ASC) are significant in the first option at the level of five percent and the second option at the level of
one percent. The results of latent class estimation show that in the first class, environmental, economic, political,
social, and price attributes are statistically significant at the level of one percent and technical attribute at the
level of ten percent. The Alternative-specific Constants (ASC) are statistically significant at the level of one
percent in the first class. In the second class, technical attribute at the level of five percent and environmental
attribute at the level of ten percent are significant, besides other attributes in the second class are not statistically
significant. The most sensitive class is the first class and farmers of the second class are considered the base
class. The results obtained from the Bayesian and Akaike criteria of different classes showed that the two classes

1, 2 and 3- Ph.D. Student and Associate Professors of Agricultural Economics, Sari Agricultural Sciences and Natural
Resources University, respectively.

(*- Corresponding Author Email: h.amirnejad@sanru.ac.ir)

4- Ghent University, Department of Geography

DOI: 10.22067/JEAD.2021.68131.1009


mailto:h.amirnejad@sanru.ac.ir

VFoe sml o o)l ¥ alo (65,8l drwyi g SlaBl @y pis YV

have the lowest values of BIC and AIC criteria and the class is appropriate. After determining the appropriate
class, the model was estimated. The results of model estimation were calculated by the Latent Class Random
Parameter logit method. In the first class, environmental attributes and price are significant at the level of one
percent and economical attributes at the level of five percent. Also, the Alternative-specific Constants (ASC) is
significant at the level of one percent, but, in the second class, the attributes are not statistically significant.
Technical, environmental, economic, political, social, and price attributes, as well as the option of status quo or
the Alternative-specific Constants (ASC) in the second class, do not affect farmers' utility due to the lack of
statistical significance.

Conclusion: A comparison of the results obtained from the four methods shows that the highest value of the
estimated coefficient for environmental attributes was in the latent class method and the lowest value was in the
multinomial logit method; Comparison of fitted methods shows that the highest Log-likelihood is related to the
latent class random parameter logit method and the lowest value is related to the multinomial logit method.
Accordingly, the highest value of Akaike and Bayesian criteria is related to the multinomial logit method and the
lowest value is related to the latent class random parameter logit method which is better than other methods
according to the good fit criterion.

Keywords: Choice experiment, Farmers, Latent class random parameter Logit, Renewable energy,
Willingness to pay



