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Figure (4) The lost ratio of irrigated
and rainfed wheat in Tabriz city

from 2009-2022
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Figure (3) The insured area of wheat
crop in Tabriz city from 2009-2022
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Table (1) ADF and DF-GLS’s unit root tests of rainfed and irrigated wheat yield

in Tabriz city
ADF DF-GLS
Jﬁ‘ 4S5 o J’“’L‘“ ool JB‘ 4 yo J‘"l"-’ ool - ! J?"‘ =
First order First order crop
. Data level - Data level
difference difference
w0 paiS o Sles
-2.97 -2.132 -4.123 -2.275 Rainfed wheat yield
T pasS o Slas
&P
-6.33 -2.32 -5.67 -2.97 Irrigated wheat yield
a5 o Shae alS £ 53
- 3.9 — 5.9 0 D ApNeR AT T
Decline rate of Rainfed wheat yield
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Table (1) ADF and DF-GLS’s unit root tests of rainfed and irrigated wheat yield
in Tabriz city
ADF DF-GLS
Jolase Jolis | 0 Jol sy J2li5 | o3ls mhaw Jyae
First order Data level First order Data crop
difference difference level
— 3,801 — 410 ol S o Sles s g
Decline rate of irrigated wheat
— -3.383 - 457 _ Y sles @)l ozl
High temperature loss index
— -4.019 - -6.07 oml glos Sl a3l
Low temperature loss index
-3.414 Critical 7.0 s o
-2.983 02.980 -3.40 gl 02 i i
value in 5%
Source: Research findings Geiod loazdl ias

2l 9 w0 paiS o Sles (g 09 p3Y LT Jo lao,sl g bbaule plol sl caslsl jo
ol 6l 255 )8 b)) 990 Bolai slos Shos (43,51 sy I g 00 (20505,
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Table (2) Trend regression results of rainfed and irrigated wheat yield in Tabriz city
t oyl o Sl il o po ylade BT Jgaxo
t-statistic Standard error coefficient variable crop
T 5 o
-1.08 8.74 9.4 e e
Intercept m2e
1.84 0.0063 0.011 Trend. s, Rainfed wheat
2.32 643.10 2772 e S e
Intercept
231 142 3.28 Trend s, &T (-*f
. g .
2.30 0.0005 0.0011 L9, ps2 Oy Irrigated wheat

Square of trend

Source: Research findings

PAS Jaam & Slos sl & 5 (£) 510903
(P 3 Ol 5 Lod Ol gk Slse 2 (2T
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Figure (6) Decline rate of irrigated wheat
based on temperature variation in Tabriz city

from 1996- 2019

pois” Jgamo 8 Klos S8l & 5 (0) 1905
P 255 Ol g bod Dk Sl 3 02
1FP0-AA sl S
Figure (5) Decline rate of rainfed wheat based

on temperature variation in Tabriz city from
1996- 2019
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Table (3) Regression results of loss of high and low temperature

t oLl sbzo Bl il slade e J
t-statistic Standard s pd variable crop
-0.36 354 -1.26 lae 51 (25
Intercept
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Table (3) Regression results of loss of high and low temperature

t-statistic Standard o variable crop
-0.45 0.23 -0.10 W glos o)los pa2la
High temperature loss index
2.19 0.04 0.1 ol slos o)l a2l
Low temperature loss index
0.99 0.00309 0.00305 Yo sled )bz a9
Square of high temperature loss index
2.23 000023 | -0.00055 Ol led oyl a2l jdone
Square of low temperature loss index
0.34 1.68 0.56 Mee Sl e
Intercept
YU sbo & lus ol
0.75 0.12 0.9 SR o 2
High temperature loss index
ol s Ol sl i =
0.45 0.03 0.01 oy SR T o2 & pos
Low temperature loss index .
Irrigated
. . e wheat
0.98 0.00171 0.00171 Yo sles @)l a2l j9done
Square of high temperature loss index
1.0 0.00017 | -0.00017 Ol slos Sl a3l sgdone
Square of low temperature loss index

Source: The research findings
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Figure (7) Results of HT and LT index in Tabriz city from 1996- 2019
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Figure (8) Estimated indemnity of irrigated wheat in Tabriz city from 1996-

2019



PEF/Y o lad/ VA W/ (65 59Lis” SLaidl 1A

@ €0 D O3 D F- F- F- F- P - F- P P - 0D 00 00 00 0O O 00 0D G O 0o OB O

IWFO-AA sla by (b 75 (L el 53 w3 oS Jguazmo ouis 33T 32 Cealy 3l o (1) 510903
Figure (9) Estimated indemnity of raindef wheat in Tabriz city from 1996-
2019
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Table (4) Calculation of premium and premium rate of temperature-
index insurance for rainfed wheat in Tabriz city

&> Er &> S
4o (& 3lg dows ailuaio dows -
g e 523LiS e 5Bl dom 5> ‘_9.-.» ‘sﬂj ) <
Government’s  Producer’s i Wlhuaio ) ( ) (1) gociunS
share share Actual premium Fair Actual Fair Deduction
premium premium  premium rate (%)
rate (%)  rate (%)
493285 123321 616606 560675 9.15 8.32 25
484120 121030 605150 549892 8.98 8.16 5
440992 110248 551240 501373 8.18 7.44 75
393011 98252 491263 446114 7.29 6.62 10
Source: The research findings JU, ey L aiss sla amdl e
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Table (5) Calculation of premium and premium rate of temperature-index
insurance for irrigated wheat in Tabriz city

g e e 8y aom 3> Aot 3> o 3> EY Aem @ EY s
GOVZ;:;T:M’S 5)3“ Actual premium w5lhas (./.) g;’é‘S (./.) a5l (-/.) wls
Producer’s Fair premium Actual premium Fair premium Deduction
share rate (%) rate (%) rate (%)
1101026 275256 1376283 1251443 4.52 411 25
901282 225320 1126603 1023078 3.70 3.36 5
735641 183910 919552 837340 3.02 2.75 75
Source: The research findings Jb, amly L adss slo asdl e
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Extended Abstract

Introduction

Agricultural production faces several risks, including climate changes such
as temperature, rainfall, wind, and storms. Therefore, agricultural insurance
Is an essential tool for risk management of farming operations. Considering
the challenges of traditional insurance, including asymmetric information,
moral hazard, and administrative costs, in the present study, while also
investigating the relationship between the rate of wheat production decline
and the temperature index in Tabriz County, the Temperature Index Insurance
was designed for rainfed and irrigated wheat.

Material and Methods

To assess yield risk, rainfed and irrigated wheat yields were first separated
into two random (risk) and deterministic components. For this purpose, trend
regression is fitted in linear, quadratic, and logarithmic forms. Then, the best
functional form is selected and the de-trended yields are obtained. Using
climate change data, two high-temperature (HT) and low-temperature (LT)
damage indices will be calculated. Finally, according to the Burn Analysis
method, the temperature index reward will be calculated based on these two
metrics. However, the stationary of the variables is tested using the ADF and
DF-GLS tests.

Results and discussion

The results of the ADF and DF-GLS tests indicate that the yields of
both rainfed and irrigated wheat are integrated in the first order, I (1). The de-
trending yield series show that yields at risk related to climate change are
increasing for irrigated and rain-fed wheat and at the same time higher yields
of irrigated wheat than for rainfed wheat. To calculate the heat damage index,
days with a daily maximum temperature of 32°C and an average daily
temperature of 27°C were considered, and for the calculation of the low-
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temperature damage index, a critical temperature of -10°C was chosen.
Regression of vyield reduction estimates showed that the low-
temperature damage index had a significant effect on crop yield reduction.
Finally, the percentage premium for the temperature index was calculated.
This reasonable offset on top of the 7.5% deduction for irrigated and rainfed
wheat is 7.44 and 2.75%, respectively. By comparing this premium rate with
the current traditional premium rate (for irrigated wheat 7.74% and irrigated
wheat 2.61%), it can be concluded that the calculated premium rate is
reasonable. Therefore, it is suggested that the Agricultural Insurance Fund
prioritize the implementation of temperature index insurance in the future
plan.
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