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Extended Abstract

Background: Climate variability is one of the most significant issues that has emerged in the
agricultural sector over recent decades, posing challenges to the production of crops and
horticultural products. Today, these changes are becoming a critical concern for farmers and the
environment alike. Agriculture is a risk-prone activity, as farmers face various types of risks,
including climatic risks, pests, diseases, market risks, and input-related challenges. The
intensification of the adverse impacts of climate change is not unrelated to human behavior in
rural areas and people's attitudes toward the environment or nature. Climate change is one of the
most significant challenges facing the production and development of fruit trees. The high
sensitivity of fruit trees to climatic conditions, along with the effects of shifting temperature and
precipitation patterns on their growth, development, and productivity, underscores the
importance of comprehensive research in the field of climate change. In all countries, the
agricultural sector and its support have been a focal point, as this sector holds significant
strategic importance. This is because it is directly linked to the essential needs of society and the
health of the population in every nation. On the other hand, various risks can jeopardize the
functioning of this sector, and one of the best ways to manage risk is by providing insurance
services to agricultural and rural communities. Insurance companies are also seeking to
introduce new tools, such as index-based weather insurance, as innovative entrepreneurial
instruments. These tools not only create new job opportunities for the private sector but also
enhance the satisfaction of farmers. Given the importance of agricultural insurance in reducing
income risks for orchardists and the high dependence of orchard performance on weather
conditions in Mazandaran Province, this study investigates the preferences of citrus orchardists
in Tonekabon County for safeguarding against climatic risks in the year 2024.

Methods: The present study is applied research in terms of its objectiveand it is a survey and
field-based study in terms of its methodology. The current study was conducted using the
Heckman method within a two-stage conceptual framework. The participation or non-
participation of orchardists in the index-based weather insurance program was examined in the
first stage, and the factors influencing the orchardists' willingness to pay were identified and
analyzed in the second stage. In the first stage of the present study, the dependent variable was
derived from the response to the question of whether citrus orchardists are willing to participate
in the index-based weather insurance program or not. Given that the dependent variable is a
binary qualitative variable taking values of zero and one, binary regression models, such as the
Probit model, were used to achieve the objective of the first stage. However, since the Tobit
model incorporates both sets of observations in estimating the model parameters and
determining the effect of independent variables on the dependent variable, factors that could
influence an individual's willingness to pay for crop insurance were included as independent
variables in the Probit model of this study. Meanwhile, factors that could affect the level of
willingness to pay after the decision to participate were incorporated into a linear regression
model. Data were collected using a survey method and a pre-prepared questionnaire. The
sample size, determined based on Cochran's method and the variance of the characteristic trait
(acceptance or non-acceptance of index-based weather insurance), was set at 387. The designed
questionnaire was randomly distributed among orchardists. SPSS and SHAZAM software were
utilized for data analysis.
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Results: The results of the study revealed that having a non-orchard-related occupation
negatively affected the likelihood of accepting index-based weather insurance. According to the
marginal effect statistic, orchardists who had additional income sources or occupations were 0.1
units less likely to accept index-based weather insurance than those whose sole occupation was
orchard farming. The previous damage experience variable showed a positive and significant
impact on the likelihood of accepting index-based weather insurance. According to the marginal
effect value, if orchardists in Tonekabon experienced damage in previous years, their likelihood
of accepting index-based weather insurance would be 0.11 units higher than those who had no
history of damage. Additionally, efforts to adapt to climate change had a positive and significant
impact on the likelihood of accepting index-based weather insurance. The results from
calculating the marginal effect of this variable showed that if orchardists took measures to adapt
and reduce damage to citrus and fruit trees before or during unfavorable weather conditions,
such as snow, rain, and hail, their willingness to accept index-based weather insurance would
increase by 0.12 units compared to the other group. In this study, the overall significance of the
regression was assessed using the likelihood ratio test. Given a significance level of less than
5%, it can be concluded that the model results are highly reliable. Additionally, the results of the
second-stage estimation revealed that the inverse Mills ratio was significant, indicating that the
influencing variables in the decision-making and action stages of orchardists are different
regarding index-based weather insurance. Furthermore, the average yield (orchardist income)
and awareness of methods to combat orchard frost damage were the variables having a negative
and significant impact on the willingness to pay for index-based weather insurance.
Conclusion: Index-based weather insurance represents a new entrepreneurial opportunity in the
insurance industry. Based on the findings of this study, organizing region-specific and age-
appropriate training sessions, timely and precise follow-ups by experts at the damage sites, and
effective advertising through mass media can be beneficial in encouraging orchardists to adopt
index-based weather insurance. These measures can assist planners in this field in promoting its
acceptance.
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Table 1. Statistical description of the economic characteristics and orchards of the surveyed orchardists
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Table 2. Results from the probit model

VEF /Y o lous /pmdlgs Jlo /65y9LiS p3 (0,81 slad pualy

oS ly IV pliear ool lomgel (adls aen (ipd
Higd aB)S 13 )3 cl Jelgs plo & (ol 4 el
o e Jlatsl 5 a5 39 (6 puite 505 )l Al
bl (5l ne g Cuta b (EL lgmg] asls
o sl 3 (IS5 el aopliy o amaio i
&S Shlael) (K5 09,5 4 s (idgr Gyl adslo gyl
5 ol pasls dew (i Jlas! (sl o)lus dile
s P8l el iy asly <Y ojll 4y b plen
g Crta L5 48 29 (it 1503 ol s L (5 5l
0l dom 0 gt hpdn Jlel o ()l e
ol ol Sl asle ) ol gl Casl azily len g
Fotm b ooy ghlael axsliy & wiad o (LS jusie
S5 5 bl s By el dsluol g 9 ST Ll g8
i 52aLS 5 )5 capn md plogl |y el
y 50 0955 Ay Cod brogre g LSy i3 0 4 Glodeo
ol lsm o Ol (el e (Bl 4 gl ilos
S 555k ol 2 o egdly 3 b LiljEl sl </NY
olbagd Collsy Cas jd il Amd o plool &7 Sloladl
RalS pSesde jeban |y Gjlud (A Bliee 5 209
25U 81 i Bl sm it s s J i
S b «Mans (ol Cundg oy (sLn piio

Cagp ol Jol> @l Y Jgi>

sl s piS oSk > S Calps b e
Final effect Weighted elasticity Elasticity at mean Coefficients Variables
- -34 0.35 -0.41 € e
Constant
0.0012 0.13 0.13 0.003 o
age
0.0078 0.015 0.016 0.02 Job cundy
Marital status
. } ] R 0lgls slacl sl
0.017 0.135 0.14 0.043 Number of family members
0.1 0,148 0.15 0.26° Gelpl Jad
Non-horticultural occupation
0.0005 0.0099 0.01 0.0013 o
Education
0.072 0.022 0.023 0.18 | R Sl ey
Participation in promotional classes
I3 g ol (a3ls dapy (S > 855
0.032 0.038 0.04 0.08 Participation in the cllimate index insurance
class
0.11 0.15 0.155 0.29% ol dirl
Damage history
0.0015 0.0006 0.00063 0.004 oz il
Insurance history
0.03 0.013 0.014 0.076 g 5 o Blyd Sl el
Weather forecast
0.12 0.161 0.165 0.29% el s b )53 sl 13
Action to adapt to climate change
0.56 Aol SIS (i 8 0.58 e e iy o)y
R? Cragg- Uhler Percentage of right prediction
O S S b istlotio;d Cus
0.30 R? McFadden 21.23 Loglikelihood Ratio
0.03 16 b sixe g
P-value

AT o Cons e s 5 L (Sojlop b dllis
023l dogy by 4 blod Gl 2 ssine g (e
Dre Joo Cows uSe Cans Hlade Gyls olsngc
don by Jloinl &8 (lelge & dmy e L5 g ol
& s e a8 Jelse g 855l yb olgmgcl jasls

2003 A ylisab] e j3 (gl ize

oo s Jao pgd abye 3005 5l ol gl

g &l (adld dew by & bled (i 2 e Jelos
A &S slad losel ¥ Jodn o plSKG lilacl Llss
duw loads oS 3jlg 48" Slapusio o 5 00,5 0 alasMo
sla e,y 5l BT (hhel sel)) 5,Slas busgio yuiio



h ooledy don p)Y sloiel pas Jdsay adaie ollasl,
Al e Bl e Jl ol QLB Gren 4 ipdy e
o dilata 3 SEL (Sajleps b ablie (slagisy 0T
G ohlel caby 4 Bl ol p ite 56
aoslin &S aad o L hie Codle g o s lade il
wils ol kel Sojloyw b dblie pe, j ol
Jiles i )l 1y p5Y T &S g5 a4y s i,
@ ol 168 U olgn g Ol (adls den sy <y @
SRS Jelse o e 51 sl ol olse il a5 by
O)lud Caby g Ol pe gl CudS pj e glajuie
i bawgle g den | Cold) (lajeiite 5 Cute 136 ()l
by bl ol p e 80 b el alabe
S siten gl (als dan Jindy cer ollel
g bgme ol bl Gl @lst ol adl

Table 3. Results from the linear regression model
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