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Materials and Methods: In this study, the efficiency values were
investigated using the data envelopment analysis method and
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Findings: The average of technical, allocation and cost efficiencies in
irrigated barley cultivation is higher than that of raidfed barley, and
mechanization has led to the improvement of the studied indicators.
The average cost efficiency in irrigated barley farming is 0.79.
Mechanization has improved the technical, allocation and cost
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Conclusion: It is expected that by improving the production efficiency
in rainfed barley farming, a maximum of 340.2 thousand tons will be
added to the current production, which is a 48.7% increase in
production from the beginning to the end of the sixth development
plan. The average income efficiency in rainfed barley farming is lower
than the similar values for irrigated barley.
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Extended Abstract
Introduction

Barley production during the sixth five-
year economic, social and cultural
development plan of the Islamic Republic of
needs to increase from 2890 to 3588
thousand tons (1). At the national level, the
provinces of Razavi Khorasan (17.85
percent), Hamedan (8.15 percent), and
Isfahan (7.87 percent) in irrigated farming
and the provinces of Lorestan (16.63
percent), Golestan (13.37 percent), and
Ardabil (11.59%) in rainfed agriculture,
they are responsible for a major share of the
production of this product. The information
shows that the ratio of the total cost to the
selling price in irigated and rainfed
agriculture is 89% and the profit margin is
about 11% (2). In this research, the
capacities related to improving the
efficiency to achieve the goals of the
development plan are presented.

Materials and Methods

In the present research, firstly, the
technical efficiency, allocation and cost in
irrigated and rainfed agriculture were
investigated separately with and without
the mechanization index, then the values
that minimize the cost of production in four
cases (irrgated with mechanization,
irrigated  without  considering  the
mechanization index, rainfed with
mechanization and rainfed without
considering the mechanization index) are
estimated.

Findings

In this research, the values of technical
efficiency, allocation, cost, income and profit
in irrigated and rainfed agriculture in 26
provinces of the country were investigated
taking into account the role of fixed input of
mechanization. In addition, the cost-
minimizing, income maximizing and profit
values were calculated and reported
separately for the studied provinces.
According to the results, Hamadan,
Kohgiluyeh & Boyerahmad and Razavi
Khorasan provinces are the most suitable
areas for the cultivation of irrigated barley.
The average cost efficiency in irrigated
barley farming without taking into account

the role of mechanization is 0.79. In terms
of mechanization, the average of technical,
allocation and cost efficiency increases to
0.95, 0.88 and 0.83 respectively. This point
means that mechanization with a positive
effect on technical and allocation efficiency
leads to the improvement of cost efficiency.
In the case of rainfed agriculture, the
average cost efficiency without considering
mechanization was 0.56, which technical
efficiency and allocation had a direct role in
the lowness of this index, although the role
of allocation efficiency is more among them.
In terms of mechanization, it has improved
the technical, allocation and cost efficiencies
and increased these values to 0.78, 0.78 and
0.61 respectively. It seems that the role of
mechanization in improving technical
efficiency is more than its role in improving
allocative efficiency. It can be said that the
development of mechanization reduces
inefficiency and simultaneously improves
technical and allocative efficiency.

Discussion

The existence of the potential to improve
efficiency in different agricultural products
has been shown in previous studies (3, 5,
22). This matter is also observed in the
barley agriculture of the country, so that by
improving the efficiency and development
of mechanization, a significant part of the
goals of the country's development program
can be provided. The noteworthy point is to
pay attention to the difference in the ability
of different regions, so that in a number of
provinces, the lack of suitable technologies
hinders the improvement of efficiency, and
in other parts, the lack of use of existing
capacities. This potential is more in rainfed
agriculture and the development of
mechanization reduces inefficiency
especially in rainfed agriculture. Although
the cost efficiency in barley farming in the
country is low and this is in line with the
findings of Behrouz & Emami Meybodi and
Mohammadi (6,23), but the root of this
inefficiency in irrigated agriculture is
allocation efficiency and in rainfed
agriculture, technical efficiency. The
average profit efficiency is low, especially in
the country's irrigated barley farming, and
this is a threat to the country's food security
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by reducing profitability and
competitiveness.

Conclusion

Finally, The average profit efficiency is
low, especially in the country's irrigated
barley farming, and this is a threat to the
country's food security by reducing
profitability and competitiveness..
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