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Abstract

Introduction: To date, researches have presented numerous models
for measuring environmental efficiency; however, reports suggested
that they have not been able to consider the increasing spatial impact
of certain factors affecting the environmental efficiency of agricultural
products and for the most part the results are not logical.

Materials and Methods: In this study, first the environmental
efficiency of rapeseed in designated provinces of Iran during the
years 2011 to 2016 was measured and to evaluate the environmental
efficiency of the specific measurement model was used. Then, in this
study, using a Spatial Durbin Model, the factors affecting the
environmental efficiency of rapeseed farmers (due to the utilization
of water resources and other climatic aspects) in certain provinces of
Iran have been investigated.

Findings: The results of this study showed that the average
environmental efficiency of the entire country is about 0.73 during
the mentioned period, which has increased with the relative
improvement of environmental efficiency each year and also has
spatial spillover effects. Direct and indirect effects indicate that
domestic water consumption, degree of openness, technological
progress in agriculture and industrial structure have a significant
impact on the environmental efficiency of Iranian rapeseed growers.
Conclusion: In this regard, the government and citizens should focus
on solutions such as reducing pollution, saving domestic water
consumption and transforming the industrial structure. In addition,
managers should consider the spatial effects of these factors when
designing government policies.
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Extended Abstract

Introduction

In recent years, growth population and
improvement in level of food, need to oil seeds
production in level of world have been
increased. Rapessed after soybeen is second
oil planet in world (26). In order to achieve a
good quality product and suitable yield in
rapessed, using from optimal nutrient values,
especially chemical fertilizers, pesticides and
water use are essential (19). However,
numerous studies in different crops have been
showed that the lack of optimum use of
nitrogen  fertilizers  in  addition to
environmental effects can affect ecological
relationships (9). Considering that the total
resources per capita of domestic renewable
water in the country are decreasing and
agricultural production is dependent on this,
attention to the water efficiency has specific
condition in agricultural and environmental
studies. In addition, the use of fertilizers and
chemical pesticides in agriculture has
multiplied recently. Excessive use of these
inputs in order to population needs has caused
many harmful environmental consequences.
Chemical pesticides also play an important
role in the production of crops in developing
countries (23). These inputs have led to a
lower production in agricultural land.
Researchers in this section are to minimize or
eliminate these negative consequences for
clean environment for generations, on the
other hand with the using from advanced
technologies have been increased productivity
and efficiency to reduce environmental
pollutants. Considering the relative advantages
of rapeseed cultivation in Iran provinces, the
efficiency analysis has been utilized from
measure-specific model. To evaluate the
effects environmental efficiency is used from
spatial Durbin model. Although a number of
studies have provided a model for determining
the effectiveness in exploitation and use of
Environmental Efficiency, they do not try to
investigate the spatial effects of some factors
affecting the Environmental Efficiency in the
agricultural productions, leading to the
irrational outcomes. The aim of this study was
to investigate environmental efficiency
impacts of rapeseed cultivation in selected
Iranian provinces during 2011-2016.

Methods and Materials

In this study, the measure-specific model was
employed to evaluate technical efficiency, and
then spatial Durbin model (SDM) was used to
analyze the spatial spillover effects of factors
affecting the environmental efficiency of
rapeseed cultivation (with considering to in
water resource exploitation and other climatic
aspects) in most provinces. Data was analyzed
using STATA15 and Excel software. In this
study, statistical information was collected
from 2011-2016 (30).

Input-oriented with constant returns to
scale and variable to scale

Specified models can be a stable yield to scale
or variable yield to scale. DEA: In contrast,
input-oriented: is minimizing the inputs
required for the level of input (Equation 1)
miné
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In this regard, @ a scalar, 4 is a vector of non-
negative integer values; X;and Y, represent

the inputs and outputs of the firm j, M shows

the number of inputs, ° the number of leads,
and " the number of firms (23).

Specific Measure Models (Environmental
Efficiency)

Data Envelopment Analysis (DEA) is widely
used in assessing the efficiency of agricultural
units. In traditional DEA models, the relative
efficiency of decision-making units is
calculated using multiple inputs and outputs,
but the great disadvantage of these models is
to ignore the internal structure or links
between the various parts of the manufacturing
process. Specific Measuring Models with
Adjusted Data Using the Data Envelopment
Analysis Model; it was assumed that inputs
and outputs can be suitably improved (23).
lc{ 1, 2. . .mland Oc{ L 2 .. .,s}
Respectively shows a collection of specific
inputs and favorite. By putting the equation
2.3 in the 2.1 developed models (VRS)
(variables relative to the scale of the (input-to-
model) (VRS) variable, the variable versus the
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scale is a specific input-axis measurement
(33).

iﬂjxu <X, igi (1)
e

By putting the equation 2.4 in the 2.2
developed model (VRS) (variable returns
versus scale), the driven axle into the model
(VRS) becomes a self-centering measurement
(33).

D452V red 2)
=

In this study, we use the method of input-
specific measurement (environmental
performance) as follows: In order to protect
the environment and natural resources, special
inputs that can be modified include NPK,
chemical pesticides and water consumed per
hectare that pollute the environment and
underground water resources, and unchanged
inputs The labor force.

Findings

The results showed that the average
environmental efficiency score of rapeseed
cultivation in Iran was about 0.73 during the
period 2011-2016, and environmental
efficiency of rapeseed cultivation per year was
relatively  improved, and also the
environmental efficiency showed spatial
spillover effects. Direct and indirect effects
indicate that household water use, degree of
openness of an economy and technological
advance in agriculture and industrial structure
were identified as factors affecting the
environmental  efficiency of  rapeseed
cultivation in Iran. The spatial effects of total
household water consumption and industrial
structure had exerted great impacts on
Environmental Efficiency.

Discussion

The environmental efficiency of rapeseed
growers in different parts of the country
shows the spatial relationship and indicates
that spatial effects should be considered during

the analysis. Influential factors such as
industrial structure and technical progress in
the agricultural sector of each region should be
policies based on the conditions of each region
according to the relationship between total
water consumption policy, drinking water
consumption, industrial structure, etc. The
results of this study are consistent with study
(27). Has it. It can also increase the efficiency
of neighboring provinces by developing a
regional economy. For long-term
development, it is necessary to reduce the
productivity gap in water use between
provinces and cities by restructuring the
economy and advancing technology between
regions. Due to the direct and indirect spatial
effects of drinking water consumption, GDP
per capita and the degree of openness of the
economy of each province should be
significantly reduced in all regions of the
country.

Conclusions

Therefore, it is recommended that the citizens
and government focus on strategies which can
help to reduce pollution save household water
consumption and transform industrial structure
in order to improve the efficiency of water
resources utilization. In addition, government
managers need to consider the spatial effects
of these factors when designing government
policies. In this regard, the government and
citizens should focus on solutions such as
reducing pollution, saving domestic water
consumption and transforming the industrial
structure. In addition, managers should
consider the spatial effects of these factors
when designing government policies.
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Compliance with ethical guidelines

All subjects full fill the informed consent.
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