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: Abstract

¢ Introduction: Social risks are specific phenomena in the agricultural sector.
© These risks include ethical moral hazard and adverse selection that are well
¢ known to insurers in the agricultural sector at least.

¢ Materials and Methods: In the present study, in order to identify ethical risks
: and adverse selection in Khorasan Razavi irrigated wheat insurance, a
: simultaneous equation system model (3SLS) was used which included a
© production function and input ratio functions. The sample size was determined
: by proportional sampling and data were collected through questionnaires and
: face-to-face interviews of 143 uninsured and insured wheat farmers the Crop
: year (2018-2019) in Fariman , Neyshabur, Gonabad with cold climates, cold
: temperate and warm temperate regions.

¢ Findings: The results indicate that insured farming in warm-temperate and cold-
: temperate regions have not reduced inputs for production per unit area of wheat,
: indicating a lack of ethical risk in these areas. In contrast, the results from the
: cold zone show that the insured beneficiaries have reduced the consumption of
: inputs in the area, indicating a moral hazard in this area. Also, the results of the
¢ test of the hypothesis of constant returns to scale versus the decreasing or
: increasing return hypothesis for variable inputs show the absence of adverse
: selection.

i Conclusion: Therefore, it is suggested that appropriate training and extension
: classes be held for farmers in order to better understand the time and manner of
using chemical fertilizers and the appropriate time for irrigation.
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Extended Abstract

Introduction
Agricultural insurance is a kind of protection

coverage for all types of agricultural products
against damages caused by natural disasters and
force majeure events. One of the most basic
challenges of agricultural products insurance is
the discussion of moral hazard and adverse
selection. The existence of asymmetric
information, which is caused by the lack of
categorization of farmers applying for crop
insurance in terms of risk characteristics, causes
issues such as moral hazard and adverse
selection in the implementation of insurance
programs. It is a serious obstacle in predicting
the probability of risk and the amount of
damage and in the result of is determining the
fair rate of insurance premium (25). Due to the
importance of wheat in the food basket and the
decrease in the level of insurance in recent
years, this product has been investigated. Due
to the importance of Razavi Khorasan in the
production of agricultural products, it is always
faced with various risks such as floods, hail,
cold, frost, torrential rains, storms, earthquakes
and droughts, and a lot of damage is caused to
the agricultural products of the province.

Materials and Methods
In this research, in order to investigate the

phenomena of moral hazard and adverse
selection, Quiggin et al (35) method was used.
In this regard, the effect of agricultural
insurance on the consumption of various
inputs, especially fertilizers and chemical
pesticides, is investigated by determining the
production function and by using the virtual
variable of insurance and non-insurance of the
beneficiaries. In this study, following the
studies (Nikoui and Turkmani (32); Torkamani
and Mousavi (48)), the effect of insurance on
the consumption of inputs is estimated as a
system of simultaneous equations and by the
method of three-stage least squares (3SLS). If
the production function is considered in the
form of equation (1):
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Y =F(Z.X.0)n(pe) 1)

In this regard, Y represents the amount of
production, Z constant inputs, X observable
variable inputs, 6 unobservable variable inputs
(management, farmer's effort), € error term, ¢
land quality and farm type. The variable 6
roughly shows the moral hazard and the
variable of ¢ adverse selection (35) n(¢e) also
shows the mutual influence of the random
variables of farm type and climatic conditions.
It is assumed that n(pe) has a normal
distribution with an average of low values ¢
(bad type of farm). In this way, the farmer
should decide whether to be insured or not (35).
The statistics and information required for the
research have been obtained through
proportional stratified random sampling. The
sample size for the study was 143 insured and
uninsured wheat farmers in the crop year of
2017-2018 in Freeman, Neishabur, and
Gonabad cities with cold, moderately cold, and
moderately warm climates, respectively. The
number of samples was determined in Gonabad
56, Neishabur 34 and Freeman 53 and their
information was collected through
questionnaires and face-to-face interviews.
Findings

The results of estimating the production
function of wheat show that the wheat farmers
of the warm temperate region use seed inputs,
water and chemical fertilizers in the second
production region. Machinery inputs are used in
the second production area and labor in the
third production area. In the cold temperate
region, results show that the inputs of water,
machinery and labor are used in the economic
region. The chemical fertilizer input is used in
the third and excessive area, and the seed input
is in the second production area. In cold
climates in Khorasan-Razavi Province results
show that the farmers operate optimally in the
use of water, machinery, labor and seed inputs,
but the amount of chemical fertilizer used by
them is too economic and is used suboptimally.
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The virtual variable coefficient of insurance in
the production function of wheat farmers in
warm temperate climate, indicates the positive
effect of insurance on production per unit level
of wheat farmers in this area. The virtual
variable coefficient of insurance in the demand
functions of this area shows that the effect of
insurance on the consumption of machinery
inputs is positive, but it did not have a
significant effect on other inputs. The results of
the coefficient of the virtual variable of
insurance in the production function and input
demand functions of cold temperate climate
show that the coefficient of this variable in the
production function is negative and indicates
the negative effect of insurance on wheat
production in this area. The virtual variable
coefficient of insurance in the input demand
functions of this area also shows that the effect
of insurance on the consumption of machinery
inputs is positive and it has no significant effect
on other production inputs. Based on this, we
can conclude that there is no moral hazard in
this climate. The results obtained from the
production function and input demand
functions of wheat farmers in cold climate show
that the virtual variable coefficient of insurance
in the production function is negative, and it
shows the negative effect of insurance of wheat
farmers in this area on wheat production. The
virtual variable coefficient of insurance is
positive and significant in the demand functions
of water inputs, machinery and consumable
seeds. It has also had a positive effect on the
consumption of chemical fertilizers and labor,
although this effect is not significant.
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Therefore, it can be claimed that there is a
possibility of moral hazard in this climate.

Discussion and Conclusion
It is suggested that more monitoring of the

consumption of inputs to be done by farmers in
order to prevent ethical risks and to provide a
healthier product to consumers. Improper
selection of insurance fund was investigated by
measuring return to scale, and for all three
climatic regions, incremental returns to scale
were accepted, thus, in these areas, no evidence
of adverse selection was seen. Since the wheat
production process seems to be known to the
insurance fund experts, there is no possibility of
adverse selection, therefore, it is suggested to
familiarize the insurance experts with the
production process and the risks for the
products in different regions, in order to prevent
adverse selection.
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