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Abstract

Introduction: Production in the agricultural sector as a provider of the
food needs of society faces various risks. Due to the limitation of
production resources such as water, the necessity of aligning production in
this sector with the risk preferences of farmers and optimal use of inputs is

: felt. Certainly, risk preferences affect the cultivation pattern, and changing
: the cultivation pattern has an effect on input consumption, total

production, total profit, and as a result, input productivity. In this research,
using the portfolio theory, the effect of farmers' risk preferences on the
cultivation pattern and the physical and economic water productivity of
Nazarabad County has been investigated.

Materials and Methods: In this study, the quadratic risk planning model
has been used with the aim of minimizing the risk and at the same time
maximizing the expected return of the portfolio. The required statistics
and information have been collected by referring to the Agricultural Jihad
Center of the study area and the website of the Ministry of Agricultural

Jihad for the crop year 2021-2022. Also, to calculate the variance-

covariance matrix, the gross profit data of the crops during the crop years
of 2013-2022 were used. Finally, the estimation of the results has been
done through GAMS software.

Findings: The results showed that in the second-order risk model, with

© the increase of risk aversion, the cultivated area of less risky crops such as

potatoes increases, while the cultivated area of high-risk crops such as
barley decreases. Also, in the case of high risk aversion, the cucumber

crop has also entered the cultivation pattern, which has increased the
¢ variety of cultivation. By changing the cultivation pattern in different
i scenarios of risk aversion, the physical and economic productivity of
: water has also changed so that with the increase of risk aversion, physical

productivity has increased, while economic productivity has increased

first and in High risk-aversion has faced a decline.

Conclusion: Considering the limitations of water resources and the
increase of risk aversion among farmers, promoting the cultivation of low-

water crops and diversifying cultivation patterns can be an effective
: strategy for risk management and improving the productivity of
* agricultural inputs.
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Extended Abstract

Introduction

According to the results of the studies, different
farmers may react differently to the risks they face,
based on different risk preferences including risk
avoidance, risk-taking and neutral risk. Research
has shown that the degree of risk aversion affects
farmers ' decisions (6). In general, farmers with
greater risk-aversion tend to have a more diverse
agricultural pattern. In addition to the risk of
agricultural activity, another challenge in the
agricultural sector is the limited amount of inputs
and production resources, including water. Water
Management in agriculture can be very effective.
Agricultural water efficiency, irrigation efficiency
and water consumption in this sector are the most
important key indicators of water consumption
management (8). In this regard, productivity is one
of the important concepts in economics that shows
the ratio of staff to institution (9). For this reason,
the study examined the effect of risk-aversion
degree on optimal cultivation pattern and thus
water efficiency in the Nazarabad County in Alborz
province using portfolio theory. The question of
portfolio selection is how to allocate capital to a
number of available assets in order to maximize
expected returns and minimize risk first presented
by Markowitz (3). In the agricultural sector, the use
of the right cultivation model can measure risk and
predict income, and allocate limited resources,
including agricultural land, to various assets such
as crops.

Materials and Methods

In this study, a quadratic risk programming model
was used in which the risk is minimized provided
that the expected return is not reduced to a certain
extent (E*) as presented below.

Min Z Z LTJX,XJ (1)

I

St Z O Xl' = '[JF; (2)
.Z wh=E )
X =0 (@)

In the above model, Vii is the variance-covariance
matrix of product profits, @ is the amount of
factor k required to produce a unit of crop i, by is
the inventory of factor K, #i indicates the yield of
each unit of product, E expected yield of pattern

and % is the yield level of product i.

It should be explained that in order to calculate E*,
first a model was solved with the aim of
maximizing profit according to the institutional
constraints and the maximum profit obtained from
it was multiplied by the coefficients 0.95, 0.9 and
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0.85, so that the lower E* indicates greater risk
aversion

After estimating the results of the optimal cropping
pattern at different degrees of risk aversion, water
physical efficiency (wpp) and water economical
efficiency (wep) in each pattern were calculated
and analyzed based on relationships (5) and (6).

vy — l:l'yl' Xl' /
wpp = /% w, x. ®)

wep = X E X f;E.- - (6)
Where, ¥i is the yield per hectare of crop i and ®i
is the amount of water consumed per hectare of
crop i.

In this study, the information required includes the
amount of water consumption per hectare, the
capital required per hectare, current cropping
pattern, crop prices and crop performance, which
was collected through the visit to the Agricultural
Jihad Center of the study area, as well as the
website of the Ministry of Agricultural Jihad for
the crop year 2021-2022. Also, the gross margin
data of crops during the period 2013-2022 was
used to calculate the variance-covariance matrix.
Finally, the results were estimated through GAMS
software. Finally, the results were estimated
through GAMS software.

Findings

The present study was conducted to apply portfolio
theory to examine the effect of farmers' risk
preferences on the cropping pattern and water
efficiency pattern in the Nazarabad County. The
findings of this study showed that, in a situation
where farmers consider only profit and do not pay
attention to risk in determining the optimal
cropping pattern model, it is better to remove crops
such as cucumbers and tomatoes from the model,
but to consider cultivating crops such as barley,
potatoes, onions, wheat and rapeseed. In the
context of using a quadratic risk programming
model, with increased risk aversion and assuming,
the level of cultivation of crops such as barley has
decreased and the level of cultivation of crops such
as potatoes and cucumbers has increased, which
can be said to be a risky crop, while crops such as
cucumbers and potatoes are less risky.

Also, based on the results, with increasing the risk
aversion, physical water efficiency has always
increased, but economic water efficiency has not
necessarily increased, so that in moderate risk
aversion it has increased compared to low risk
aversion but in high risk aversion it has decreased
compared to moderate risk aversion.

Discussion and Conclusion
The present study was conducted to apply portfolio
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theory in the study of the effect of farmers’ risk
preferences on the cultivation and water efficiency
model in the Nazarabad County. Based on the
findings of the quadratic risk programming model,
with increased risk aversion, it is better to reduce
the level of cultivation of crops such as barley and
increase the level of cultivation of crops such as
potatoes and cucumbers, which can be said to be a
risky crop, while crops such as cucumbers and
potatoes are less risky.

According to the results of this study, increasing
the risk aversion has reduced profit as well as
reduced risk. But the calculation of the exchange
between risk and profit suggests that the percentage
of risk reduction has always been higher than the
profit reduction. In other words, farmers can reduce
their profit risk by more than 5 percent and follow
a more secure cropping pattern in order to exclude
5 percent of their profits.

Based on the results of the research, the current
cultivation model of the Nazarabad County is not
optimal and is not in order to maximize profit and
minimize risk, so it is suggested that by promoting
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the optimal cultivation model, farmers ' income risk
can be reduced and with the stability of income
obtained, they can provide the opportunity for
agricultural ~ development. In  this regard,
Agricultural  Promotion and education by
Agricultural Jihad experts can be useful.
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