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ABSTRACT

In recent decades, along with other factors of production, energy has played a decisive role in the
economic growth of countries. But high levels of energy intensity have negative effects on the
environment. Therefore, attention to energy efficiency and optimization discussion shows its
importance. The aim of this study is investigate the efficiency and optimization of energy consumption
of dryland wheat in Khoy under uncertainty. The data used in this study was collected through a face to-
face questionnaire method with 192 dry land wheat farmer in year 2019. The results showed that the
total input energy is 20137.06 MJ h%, the highest amount is related to the diesel-fuel (58.12%), seeds
(15.40%) and machinery (14.15%), respectively. The total energy output was 47966.42 MJ h* and
energy efficiency indicators for the constant returns to scale and variable returns to scale model are 5.6
and 2.5, respectively. By applying these parameters, the total optimum energy for the models presented
were calculated 8565.3 and 18726.47 MJ h?, respectively. It means that we can reduced 53.7% and 7%
energy consumption in the production of this product. In the region under study, wheat production is
mainly related to non-renewable resources (83%), which it is a serious risk to human health and
environmental pollution. For example, at a level of conservatism of 7 (I' = 7) in the CRS model, 57.3%
of total energy consumption and 64.8% of fuel consumption can be reduced, which indicates the
inefficiency of farmers. Therefore, the use of mechanized equipment to reduce fuel consumption and
reduce the applying of labor for threshing is recommended.
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Extended Abstract
Introduction

In recent decades, along with other factors of production, energy has played a decisive role in the
economic growth of countries. But high levels of energy intensity have negative effects on the
environment. Therefore, attention to efficiency discussion as a solution in the field of environmental
crises shows its importance. Wheat is the most commonly used agricultural product in Iran and the
world, which energy consumption in the production of cereals such as wheat, in recent years had an
upward trend. Khoy city is one of the important centers of agricultural production, especially cereals in
West Azerbaijan. According to the statistics of Jihad Agricultural Organization in the crop year 1398,
10 thousand and 700 hectares of agricultural land in Khoy city is allocated to wheat cultivation, which 5
thousand and 800 hectares are rainfed and 4 thousand and 900 hectares are irrigated. Therefore, it is
necessary to employment efficiency assessment methods and optimization energy consumption in
dryland wheat production in Khoy city.The aim of this study is investigate the efficiency and
optimization of energy consumption of dryland wheat in Khoy under uncertainty.

Material and methods
One of the models for measuring the efficiency is Data Envelopment Analysis. The precision and
exact data use to assess the efficiency of production units in classical data envelopment analysis (DEA)
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approach. The data envelopment analysis method measures the efficiency of each decision-making unit
relatively and offers management solutions. Therefore, any firm that is on the border of efficiency is
efficient and otherwise inefficient. In general, data envelopment analysis method can be divided into
two types of constant return to scale (CRS) and variable return to scale (VRS). In classical data
envelopment analysis models, accurate and definite data are used to measure the efficiency of
production units. While, in the real world cannot be specified a precise values for each of the inputs and
outputs data. In the current study was paid to determining of dry land wheat farms energy efficiency
using the Robust Data Envelopment Analysis technique (RDEA) in Khoy city located in West
Azerbaijan province. The RDEA model can be presented as a nonlinear programming model below:
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The statistical population of this research is rainfed wheat farmers in Khoy city. The required data
were obtained by completing a farmers' questionnaire considering the statistical population and using a
simple random sampling method in 2019. To determine the sample size, the study of James et al.
(Bartlett, 2001) was used for continuous data (measurable data). In their study, the modified Cochran's
formula for continuous and classified variables was used; So that the sample size is measured using the
following equation.
nO

1+(n0 —1}
N

In this study, analysis of data was done using Microsoft Excel and the statistical analysis software
GAMS.

n=

Results and discution

The results showed that the most energy input is related to the Diesel-fuel (58/12%) and energy
efficiency indicators for the constant returns to scale and variable returns to scale model are 5.6 and 2.5,
respectively. By applying these parameterss the total optimum energy for the models presented were
calculated 8565.3 and 18726.47 MJ hl, respectively. It means that we can reduced 53/7% and 7%
energy consumption in the production of this product. Also at level 7 (I' = 7) for CRS and VRS models
with input-oriented approach, the results showed that according to the consumption of inputs in this
region, 38 wheat farmers (60%) in CRS model and 43 wheat farmers ( 68%) in VRS model is full
efficient, which means that the majority of farms in the study area have the necessary efficiency. It is
obvious that at the level of less than 0.6 in the CRS model 13 farmers and in the VRS model only two
farmers were inefficient.

Conclusions and Recommendations

In the region under study wheat production is mainly related to non-renewable resources (83%),
which it is a serious risk to human health and environmental pollution. For example, at a level of
conservatism of 7 (I' = 7) in the CRS model, 57.3% of total energy consumption and 64.8% of fuel
consumption can be reduced, which indicates the inefficiency of farmers. Therefore, in the region under
study, the use of mechanized equipment to reduce fuel consumption and reduce the applying of labor
for threshing is recommended.
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