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ABSTRACT

This study aimed to estimate different types of technical, allocative, cost, income and profit
efficiencies by using mathematical planning models and secondary data reported by the Ministry of
Agriculture-Jahad, of irrigated and rainfed wheat farming in 26 provinces of Iran. The results
showed that the average technical efficiency was 0.97; however, inefficiencies in inputs allocation
reduced the cost efficiency to 0.81. East Azerbaijan, Khuzestan, Sistan and Baluchestan, Kurdistan,
Golestan, Qom and Alborz provinces were on the efficient frontier in terms of technical, allocation
and cost efficiencies. In terms of cost efficiency, the provinces of Kohgiluyeh and Boyerahmad
(0.44), South Khorasan (0.56), Kermanshah (0.64) and North Khorasan (0.64) had the worst
situation. According to the results, there was no significant difference between the studied
provinces in terms of income and allocative efficiencies and the maximum productive capacity of
the country through technical efficiency improvement was 336.3 thousand tons. This was equal to
7.3% and 0.9% increase in current production of dry land and irrigated wheat, respectively. It was
expected that the reduction of dry-land wheat farming in Isfahan and South Khorasan provinces
and in irrigated wheat farming in West Azerbaijan, Kohgiluyeh and Boyerahmad and Mazandaran
provinces would play a significant role in improving income efficiency. According to the results, it
was possible to increase profit in wheat farming up to 103.3%. Profit efficiency in wheat farming
was 47.5%, indicating high technical efficiency (policy maker goal) and low profitability (farmers’
goal) was one of the important characteristics of wheat production in the country.

Keywords: Efficiency, Mathematical programming, Profit inefficiency, production capacity

Extended Abstract
Objectives

Wheat has a significant role to play in ensuring food security in the country. Production of this
crop increased from 15.89 to 13.30 million tonnes during the years 2007-2018, thus its share of
cereal production and total crop production decreased from 66.15% and 21.58% to 65.02% and
16.38%, respectively. According to the Sixth Five Year Plan for Economic, Social and Cultural
Development of the Islamic Republic of Iran, wheat production needs to be increased from 11.8
million tonnes per year in 2017 to 14.5 million tonnes per year in the period 2020-2021.
Considering the economic advantages of different regions of the country and the coordination of
objectives at the macro and micro levels, it is possible to reduce the cost of achieving the goals of
development programs and increase the speed and sustainability of the results. To this end, it is
necessary to align the decision-making priorities at different levels of management and to consider
regional features and their impact on the livelihoods of policy makers. One of the indicators that
can be used in this field is the efficiency index. In this study, using mathematical planning models
and information published by the Ministry of Agriculture-Jahad, the technical, allocative, cost,
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income, and profit efficiencies of irrigated and dry land wheat farming in 26 provinces of the
country were estimated.

Method

In this study, the efficiency of wheat farming in 26 provinces of Iran was investigated using data
envelopment analysis approach from different aspects. For this purpose, first, the technical,
allocative and cost efficiency of irrigated and dryland production of wheat was calculated
separately in the studied provinces, then the optimal input consumption was calculated at different
stages of preparation, planting, harvesting and compared with current values. Next, by determining
income efficiency, income allocation efficiency, profit efficiency, and profit allocation efficiency,
the optimal production, cost and income were examined. Finally, the potential for increasing crop
production with current technology was calculated and reported by improving efficiency.

Results

The results showed that the average technical efficiency was 0.97; however, inefficiencies in
inputs allocation reduced the cost efficiency to 0.81. East Azerbaijan, Khuzestan, Sistan and
Baluchestan, Kurdistan, Golestan, Qom and Alborz provinces were on the efficient frontier in
terms of technical, allocation and cost efficiencies. In terms of cost efficiency, the provinces of
Kohgiluyeh and Boyerahmad (0.44), South Khorasan (0.56), Kermanshah (0.64) and North
Khorasan (0.64) had the worst situation. According to the results, there was no significant
difference between the studied provinces in terms of income and allocative efficiencies and the
maximum productive capacity of the country through technical efficiency improvement was 336.3
thousand tons. This was equal to 7.3% and 0.9% increase in current production of dry land and
irrigated wheat, respectively. It was expected that the reduction of dry-land wheat farming in
Isfahan and South Khorasan provinces and in irrigated wheat farming in West Azerbaijan,
Kohgiluyeh and Boyerahmad and Mazandaran provinces would play a significant role in improving
income efficiency. According to the results, it was possible to increase profit in wheat farming up
to 103.3%. Profit efficiency in wheat farming was 47.5%, indicating high technical efficiency
(policy maker goal) and low profitability (farmers’ goal) was one of the important characteristics of
wheat production in the country.

Discussion

According to the research findings, it was not expected to significantly increase production of
this strategic product by improving technical efficiency and optimal management of inputs, given
that during the sixth plan of economic, social and cultural development of the country. In the 2021
horizon, wheat production needs to increase by 2.7 million tonnes. Research calculations showed
that the maximum expected increase through technical efficiency improvement was not more than
336.3 thousand tonnes, that was, by improving the efficiency of only about 12.5 percent of the
target. The share of irrigated agriculture was small and 2.7% and it was necessary to focus on
improving the efficiency of dryland farming in order to exploit this capacity. This indicates the
need to pay more attention to technology upgrades and structural changes in the country's wheat
farming.
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