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Investigating Water Use Efficiency in Grapes Production in Bijar County
Zakiyeh Davoodniya?, Sedigheh Hashemibonab?, Morteza Molaei®

Limited resources, including water, especially in our country is one of the challenges facing the
agricultural sector. Due to the limitations of this vital resource, Iran's agricultural sector can control this
crisis to some extent by properly managing the use of water resources, including increasing water use
efficiency. In this research, water consumption efficiency and its effective factors in grape production
in Bijar County have been estimated using data envelopment analysis method with input-oriented
approach. The data of this study were obtained by collecting a questionnaire from 170 gardeners in this
city during the 95-96 crop year. Also, the average results of estimating water use efficiency in CRS and
VRS conditions were 51.94 and 83.59%, respectively. This difference is due to the inefficiency of the
scale in grape production in this county. Therefore, with the increase of production scale in this region,
the amount of water consumption efficiency will also increase significantly. The results of the study of
factors affecting water use efficiency showed that the variables of education and history of grape
production are significant and as education and history of grape production increase, water use
inefficiency decreases. According to the research results, by educating and consulting with the help of
sample producers, it is possible to increase water use efficiency in grapes production in Bijar County.

Keywords: water use efficiency, grapes, Bijar County, data envelopment analysis, Input Oriented
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Abstract

Limited resources, including water, especially in our country is one of the
challenges facing the agricultural sector. Due to the limitations of this
vital resource, Iran's agricultural sector can control this crisis to some
extent by properly managing the use of water resources, including
increasing water use efficiency. In this research, water consumption
efficiency and its effective factors in grape production in Bijar County
have been estimated using data envelopment analysis method with input-
oriented approach. The data of this study were obtained by collecting a
questionnaire from 170 gardeners in this city during the 95-96 crop year.
Also, the average results of estimating water use efficiency in CRS and
VRS conditions were 51.94 and 83.59%, respectively. This difference is
due to the inefficiency of the scale in grape production in this county.
Therefore, with the increase of production scale in this region, the amount
of water consumption efficiency will also increase significantly. The
results of the study of factors affecting water use efficiency showed that
the variables of education and history of grape production are significant
and as education and history of grape production increase, water use
inefficiency decreases. According to the research results, by educating
and consulting with the help of sample producers, it is possible to increase
water use efficiency in grapes production in Bijar County.
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1.  Introduction

The agricultural sector is one of the most severely limited sources of resources. Restrictions on
resources, including water, especially in our country, are one of the challenges that this section covers.
Growth and yield of plants are heavily dependent on water and a significant part of the world's water
resources is consumed by agriculture. Due to the limited resources, especially the country's water
resources, the result of proper management of the use of water resources, such as raising the water use
efficiency, is to some extent limited by the shortage of water resources. County of Bijar in Kurdistan
province has 2,900 hectares of gardens, 1300 hectares of which are under cultivation of grapes, so
grapes are the main city's garden product. The irrigation system of the grape product in this city is
flooded with a lot of waste water. Regarding this issue, a study of the water use efficiency of the product
in this city seems necessary (Jihad Management in Bijar county, 1396).

Efficiency is one of the most important indicators for evaluating the optimal performance of economic
units and is generally a relative concept and shows a comparison between actual and ideal performance.
Efficiency in the economy means that in a production process, the highest yield of a given input or a
given product of the lowest inputs is obtained. In fact, it can be argued that efficiency in the economy
emphasizes the optimal allocation of resources, and it is said to be economically efficient in having the
maximum production with limited resources and inputs (Hamedi, 2012). Studies have highlighted the
efficacy of inefficiency and, at the same time, highlights potential improvements that are subject to
many constraints (Kashiwagi, 2017).

2. Materials and Methods

Farrell (1995) introduces the concept of relative efficiency, according to which the efficiency of a
decision-making unit can be assessed by comparing it with other units in a given group (Wadud et al.,
2000). DEA is an easy way to calculate the efficiency gaps between the actions of each manufacturer
and provides the best practices that can be derived from observations of inputs used and outputs
produced by efficient companies. In addition, different measurement units for different inputs and
outputs can be combined in DEA models (Frija et al, 2009). The method of data envelopment analysis
can be done through two Output oriented and input oriented approaches. The Input oriented approach
determines the boundary function through potential reduction in inputs, by maintaining the level of
production for each firm, and the Output oriented approach to potential increase in product production
is determined by maintaining constant levels of inputs for each firm (Fare et al, 1994).

In the method of input oriented (the boundary method of the cost function), the amount of inputs is
determined by the amount of output obtained. For this purpose, at least the costs required to produce a
certain level of products are determined on the basis of specific input prices. Thus, the performance of
producers on the cost boundary shows the cost efficiency, and if the performance of producers is above
the cost boundary, they will have a cost inefficiency, which includes two types of Allocative and
technical efficiency (Behrooz and Emami Meybodi, 2014).

Water use efficiency in the data envelopment analysis method means that a farmer is more efficient
than the other using less water and harvesting (Fare et al., 1994) .The method of data envelopment
analysis is used to estimate the water use efficiency by solving a sequence of linear programming
problems in which the levels of other inputs and products are considered constant (Wang, 2010).

3. Discussion and Conclusion

The results showed that the average technical efficiency of the gardeners in the Constant Returns to
scale was 57.8%, in the variable Returns to scale was 91.7% and the mean efficiency of the scale was
62.4%. The average water use efficiency Constant Returns to scale was 51.94% in the case and in the
variable Returns to scale was 83.59%. Also, the results of determining the factors affecting water use
efficiency showed that educational variables and the history of grape production were effective on water
use efficiency and the higher the education and experience of the farmer in the production of grapes,
the higher the water use efficiency would be. According to the research results, by educating and
consulting with the help of sample producers, it is possible to increase water use efficiency in grapes
production in Bijar County.
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