Operational policy making for the development of pistachio
drought insurance in Sabzevar county

Introduction

The dependence of agriculture on environmental conditions has caused the activity in this
sector to face natural and unnatural risks. After several years of agricultural insurance
activity in Razavi Khorasan province, most of the pistachio farmers are not insured.
Drought insurance is one of the methods that has become important to cover the risks of
drought and lack of water resources in order to compensate part of the gardeners'
losses.The main issue from a managerial perspective is risk management. The use of
agricultural insurance, which is one of the risk management tools, will ensure financial

given the uncertainty and risks of climate change in agriculture, insura
adaptable tool to water scarcity. Agricultural insuranceyis considered seful and

phenomenon. Insurance as one of the risk management t e the risk-taking of
farmers and, consequently, increase the sense of securit

technology and thus increase produﬂ"‘y in iCdture provide. The effects of water
scarcity can be summarized as followsghoss o jon and income, abandonment of

busy crops (with high water demand) and de i cultural employment, on the other
hand, intensifies the over-exploitation of r agui which has tempted many
farmers to do so meet r water needs. Ac to water in the study area is one of the

important variables affecti istachio YWeld and Quality as well as the survival of pistachio
trees. This variable digectly affégts the profitability of producers and gardeners may suffer

losses from this vifal input. IS reas deners' behavior in relation to regular
pistachio insuran%can a s\to water and make more farmers inclined to drought
insuran

Materials

This research er the question that with the 5% reduction in available water,

drought insuranc
one of the most sui

ot, and if so, what is the extent of this desire. The Probit pattern is
le econometric patterns for censored observations. This model was
first proposed by Tolin (1958) to estimate the demand for durable goods. Subsequently,
Arab Mazar and Schgadt (1979), Brown and Mufit (1982), Madela and Nelson (1982), and
Hard (1975) worked on and developed the model, validating its high capability. This
pattern was named by Goldberger (1964) as the Tobit or Probin Tobin model. Assume that
y is the level of activity or action desired and xi are factors that generally affect the level of
activity or action in question, namely: Yi =pB'%; +u;

Also assume that one group of the observed observations performs the desired activity and
the other group (the rest) does not perform the desired activity. As mentioned earlier, the
values of xi and yi are visible for the first group. While for the second group only xi values
are available and yi values are zero.

In Hackmann's proposed two-step method for estimating the Tobit pattern, it is assumed
that one set of variables may influence the decision to participate in the activity and
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another set of variables may affect the amount of activity performed after the decision is
made. Therefore, two different sets of variables can be included in the Probit pattern,
which are not necessarily barriers to aggregation. Therefore, two different sets of variables
can be included in the Tobit pattern, which are not necessarily barriers to aggregation.
Because it does not have a one-step model of this flexibility, it assumes that the variables
influencing a person's decision to engage in an activity are the same as the variables that
determine the amount of activity, if this is not necessarily the case. Hackman's two
suggested steps are:

Step 1: In the first step, the variables that affect the decision of gardeners in accepting
pistachio drought insurance are identified and placed in a pattern with a binary dependent
variable (zeros and ones); This means that the positive values of the_dependent variable
that indicate the tendency to accept pistachio drought insurance beco he number one,
and the dependent variable that does not tend to accept the drought insurance¥s set to zero.
The number one means the decision to perform the activity and zero he non-
performance of the activity. At this stage, in order to idegfify the factorSyi ncing the
individual's decision, the Probit Model is used and estimated by the i
method. The first step is to create a new variable inverse o i tio to enter the
second step. In other words, this variable is the first
bridge.

Step 2: In the second stage, the measures affecting the wi
insurance after the decision is made ?)n verse Mills ratio variable are placed
in a classical regression pattern. The eéwdent i in the second stage is the amount
of garden area likely to be allocated to droughtw

to participate in drought

y, =X, +oA+u, ‘{‘

Reasons to use the Tobitpattern: Many econo ic models face two types of errors, either
due to the use of specific 0 i ta or dugto the structural features of the models:
first, the error due t‘[rﬁ) i hich usually occurs in using classical

regression patterns,¥and se Assuming effective variables in the
decision stage an#he a ctivity performed after the decision is made (decision
and actiop or intention

econometric mo
activity and omits

ormation is obtained only from observations that have acted on the
servations that have refused to do that activity. Therefore, these
patterns are not abl@\to assess the reaction of observations that did not act on the
independent variabl anges. Tobit pattern (type one) solves this problem in terms of
observations that have performed the desired activity as well as other observations. Under
these conditions, the effect of changes in independent variables on both the total
observations and on the observations of the activity can be calculated separately.

The second error means that the factors that influence a person's decision to perform an
activity are not necessarily the same as the factors that determine the amount and level of
activity desired, and can be two different sets of variables. The Tobit model (type two,
Hackett or Hackman two-stage) solves this problem by separating the factors influencing
the decision and the amount of activity.

Results and Discussion



The data show that the response of pistachio growers to the reduction of available water in
the next 2 and 5 years is that all gardeners will insure their pistachio orchards with a 5%
reduction in available water, but in terms of area under cultivation, only 39% Gardeners
will increase their arable land in the next 2 years and 33% of gardeners in the next 5 years.
The reaction of gardeners who did not have a history of pistachio insurance to accept
pistachio insurance and increase or decrease the area under pistachio orchard in exchange
for a 5% reduction in available water in the next 2 and 5 years shows that about 51% of
gardeners face a 5% reduction in water in 2 And in the next 5 years, they will insure their
pistachio orchards, and about 60% of gardeners will increase their cultivation in the next 2
or 5 years in the face of a 5% reduction in available water. The results of the evaluation of
gardeners' reaction to the continuation of the horticultural professionn the face of a 5%
reduction in available water in the next 2 years will cause 34% ﬁgardeners not to
continue this profession and 51% of gardeners will not continue this profes
5 years. In the long run, water shortages can reduce the incentive for
pistachios. The reaction of gardeners to pistachio insugance against ction of
available water quality shows that only 1.38 percent of the total populati
reduced quality of available water reduce the level of their in
of them faced with declining available water quality, t i
insured garden; And the rest of the gardeners (about 6
level in the face of declining water quality.
Conclusion -
According to the information obtam& the
relationship between gardener's field of s
cultivation, existence of insured pistachi
total water available to each gardener and

variables on the pr
second stage (linear
of risk, garden Wf@land t

coefficients, which¥indi
of the se stage, is t

in the next

change their insured

of gardener's age, ownership,
riculture, location, variety of
borhood, frequency of risk,
life @f € c‘gardener in the first stage
pt pistachio drought insurance. In the
istachio horticulture history, frequency
of water hours available to gardeners have positive
tive effect of these variables on the dependent variable
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Table 1- Dependent and independent variables used for the first and second stages of th&ackman 2-stage Tobit

model
Description Vriable type
:M‘s
Dependent:
=gbo=es b - dons dnwg 4y el Jolos
0-No  1-Yes virtual eners to pistachio drought
(lSe) JlocSiis dop & Jloisl panass ¢l gaw ol =S po> Al yo) dow 3 &8 )ltie & Jlo (3o
The amount of garden area allotted to ‘Wntitat've Willingness to participate in insurance

drought insurance
g —

A el gy

Gardener age (X1)

o 2 a2l
Gardener age by ye!

Ly (6,18l abl

Jbo e (5pliS @b)d;lﬁl >
ion b Pistachio gardening history (X2)

Experience of gardener‘}i

SipgliS b el uass 4, bl
Relationship between horticulture and agriculture

V=il b ks i e el

Unrelated to ag e=0 ,

agrictliture=1 (X3)
=505 ¢ =iy $ibre e (b CogS Jore
virtual Residence (X4)
il CulS g5
virtual Cultivation diversity (Xs)
&S Sy Slgl B
quantitative Frequency of risk (Xe)
S Soluan ) odddon diny Eb 3g2g
virtual Insured pistachio orchard in the neighbourhood
(X2)
(U 3 ()8 Jlo )3ty calb s e JS =S &b ,Sdas i
Total harvest of pistachios in the previous year quantitative Garden performance (Xs)
(tons per hectare)
\:dﬁLu) ¢ ’:‘)M?U.d JI)BLL.MLW9D d)bu Al dows Lv L;ll.uu] é}i?
Familiar,Experts=0 , Audio and video virtual How to get acquainted with pistachio insurance
media=1 (Xg)
V= sl 28 s § i e g b Sl
Tenant=0 , Personal=1 virtual Garden ownership (X10)
(Jbo) Sl 2 b poe Jlo Slas =S EL s
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The total number of water hours available quantitative Total water hours available (X12)
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Table 2- Factors affecting the tendency to pistachio drought insurance development (first stage) and

factors affecting the willingness to participate in pistachio drought insurance (second stage)

O sS)) o3 Al ye s Jol als o eite
(s [ variable
Second stage First stage L |
(linear regression) (probit pattern)
oS wulps sl walpo

elasticity Coefficients Marginal effect Coefficients
-0.125 -0.020" 0.378 1.13"
0.319 0.011" -0.022 -0.065

-0.015 -0.075™ 0.043
and agriculture
-0.079 -0.115™ 0.111 el CogSuw Joxo
residence
-0.071 -0.072m O&Q CuiS g4
Cultivation diversity
0.190 0.031™ 0.010 R Sany ol
“‘ Frequency of risk
-0.021 -0.056™ 0.053 0.164%) Sl 3 oddey diuy £l 3934
Insured pistachio orchard in the
A N neighborhood
-0.115 0071 W -0.029 0.089" £l 5 ,Skes oo
! A\ Garden performance
-0.001 -0.005! A ) -0,018 -0.053" Ay dow b 3T o,
How to get acquainted with pistachio
insurance
-0.201 0.328 0.867" Sy b Sl
Garden ownership
1.03 0.091 0.274" €l yae
Garden life
1.44 0.202"* 0.054 0.164" o ol JS
Total water hours available
_ -0.329™ _ _ o G yogSine
(IMR)
Pseudo R2=0.088 R2 McFadden=0.089 Count R2:0.720
2o VY =68l oo glb i i oy McFadden (Adjusted)=-0.116

Percentage of correct pattern predictions= 72 Precent

o NS woyd Vo @ o) o )0 HId pixe a3 &y ek

*, x> *kk Significantly at the level of 1, 5, 10% respectively and ns meaningless
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