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Abstract

The aimed of research was to make a comparison of the economic efficiency of wheat
crop producers in the desert areas of Karbala governorate for adopters of pivot
irrigation technology and those who do not adopt by measuring the economic
efficiency and its components (technical and allocative) using data envelopment
analysis (DEA). Through the quantities and prices of resources and estimation of the
surplus and deficit quantities of the resources used to actually produce the wheat crop
and the quantities achieved for efficiency and by focusing on the irrigation water
resource and based on field data for a random sample. The sample size for wheat
producers in the pivot irrigation system was 100 farmers out of 571 farmers in Ain
Al-Tamr district according to the agricultural plan of the Karbala Agriculture
directorate with a sample of wheat crop producers in the tourist irrigation system 100
farmers Out of 178 farmers in Al-Hur district according to the agricultural plan of the
Karbala agriculture directorate through direct interviews with farmers, By analyzing
the data envelopment of the research sample, it was found that the farms under the
pivot irrigation system achieved full technical efficiency and the stability of the return
to scale by 22% of the total sample, while the farms under the pivot irrigation system
achieved a percentage of 0.5% This indicates the importance of the pivot sprinkler
irrigation technique in reducing the resources used to achieve complete technical
efficiency, and the most important of these resources is the irrigation water resource.
The average allocative efficiency was 0.82 and economic efficiency 0.72 in the center
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pivot irrigation system, Due to the good exploitation of the resources used in
production, these farms can become more efficient if the support of modern
technologies in agricultural production is increased, which reduces production costs
and raises the level of allocative and economic efficiency, By estimating the size of
the economic resources and the amount of surplus or deficit of resources to produce
the wheat crop for the research sample, It was found that there are surplus quantities
of productive resources used in the production of the wheat crop (cultivated areas,
seeds, dab fertilizer, urea fertilizer, pesticides, irrigation water, mechanized work)
under the tourist irrigation system compared to the farms operating under the pivot
irrigation system.

Keywords: Data envelopment analysis, Technical efficiency, Allocative efficiency
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Table 1 The average capacity efficiency and the average technical efficiency in light of the constant
and variable yield of capacity for the research sample. It is clear from the table 1, that the average
capacity efficiency for the total sample amounted to 0.89, and the capacity efficiency for the total
sample ranged between a higher and lower limit, reaching 1-0.42, and this indicates that the farmer can
increase his production by 11% until it reaches the correct one at the optimal size. Capacity efficiency
of 100% was divided into 44 farms in the pivot sprinkler irrigation system and only 1 farm in the
mediated irrigation system, meaning that 44% of the farms in the pivot sprinkler irrigation system are
considered a reference for inefficient farmers and can continue according to the current combination of
resources although their economies of scale are non-existent and they are They operate at their
optimum volumes.
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Table 2 The average cost efficiency and the average technical and Allocative efficiency of the research
sample. It is clear from the table that the allocative efficiency of the total research sample ranged as a
maximum of 1 and 0.38, with an average of 0.74, and this indicates the possibility of increasing
production through the adoption of modern technologies through which it is possible to obtain an
optimal use of resources by 26%. 26% of the costs of economic resources while maintaining the same
level of production, and accordingly, these farms can reach the optimal production point, which is
represented by the contact of the cost line with the equal output curve, while the allocative efficiency of
farms under the center pivot irrigation system ranged as a maximum of 1 and 0.56 Its average was 0.82,
and farms under the rain-fed irrigation system ranged as a maximum of 1 and 0.38, with an average of
0.66. This indicates that the pivot sprinkler irrigation system leads to achieving a certain level of
production at a lower cost level.
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Table 3 The area achieved for economic efficiency and the percentage of deficit or surplus for the
research sample. It is clear from the table that the total cultivated area of the wheat crop for the total
research sample is 15023 dunums, at an average of 75.1 dunums. As for the area achieved for
economic efficiency, it amounted to 12222.5 dunums, at a rate of 61.1 dunums. The surplus area
reached 2800.4 dunums, which constitutes 18.6% of the actual cultivated area. Under pivot sprinkler
irrigation system, the total cultivated area of the wheat crop was 9904 dunums, at a rate of 99.04
dunums. As for the area achieved for economic efficiency, it amounted to 9286.9 dunums, at a rate of
92.8 dunums. The surplus area was 617.02, which constitutes 6.2% of the actual area cultivated with
the pivot sprinkler irrigation system, It is considered much less than the cultivated areas of the wheat
crop under the irrigation system, where the total cultivated area of the wheat crop reached 5119
dunums, at a rate of 51.1 dunums. As for the area achieved for economic efficiency, it amounted to
2935.5 dunums, at an average of 29.3 dunums, and the surplus area reached 2183.4 dunums, which
constitutes a percentage of 42.7 % of the actual area cultivated with the rain-fed irrigation system, as
we note the high percentage of surplus land in the rain-fed irrigation system compared to the surplus
percentage of the resource (area) in the pivot sprinkler irrigation system, and this surplus occurred as a
result of achieving this level of efficiency.
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Table 4 Quantities of seeds achieving economic efficiency and the percentage of deficit or surplus for
the research sample. It is clear from the table that the total quantities of seeds used in the production of
the wheat crop for the total research sample amounted to 965.1 tons, at an average of one ton. As for
the quantities of seeds achieving economic efficiency, they amounted to 654.6 tons, at an average of
3.3 tons. The surplus quantities amounted to 310.6 tons, which constitutes 32.2% of the actual
quantities used. Under the pivot sprinkler irrigation system, the total quantities of seeds used in
producing the wheat crop reached 628.8 tons, at an average of 6.3 tons. As for the quantities achieved
for economic efficiency, they amounted to 501 tons, at an average of one ton. pivot sprinkler.
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Table 5 Quantities of al-Dab fertilizer achieving economic efficiency and the percentage of deficit or
surplus for the research sample. It is clear from the table that the quantities of Dab fertilizer added to
the cultivated area of the wheat crop for the total research sample are 867.5 tons, at a rate of 4.3 tons.
As for the quantities of fertilizer achieved for economic efficiency, they amounted to 697.6 tons, at a
rate of 3.4 tons, and the excess quantities reached 169.8 tons, which constitutes 19.6% of the fertilizer
quantities. actual added.
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Table 6 Quantities of urea fertilizer achieving economic efficiency and the percentage of deficit or
surplus for the research sample. It is clear from the table that the quantities of urea fertilizer added to
the cultivated area of the wheat crop for the total research sample are 1006.3 tons, at a rate of 5.03 tons.
As for the quantities of fertilizer achieved for economic efficiency, it amounted to 651.72 tons, at a rate
of 3.26 tons, and the surplus quantities reached 354.59 tons, which constitutes 35.2% of the fertilizer
quantities. actual added.
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Table 7 Quantities of pesticides achieving economic efficiency and the percentage of deficit or surplus
for the research sample. It is clear from the table that the quantities of pesticides added to the cultivated
area of the wheat crop for the total research sample were 3755.75 liters, at an average of 18.78 liters.
As for the quantities of pesticides achieved for economic efficiency, they amounted to 3055.63 liters, at
an average of 15.28 liters. The surplus quantities reached 700.12 liters, which constitutes 18.6% of the
actual pesticide guantities added.
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Table 8 Quantities of irrigation water achieving economic efficiency and the percentage of deficit or
surplus for the research sample. It is clear from the table that the quantities of irrigation water used in
the production of the wheat crop for the total research sample are 29199.52 thousand m3, at a rate of
146 thousand m3. As for the quantities of irrigation water achieved for economic efficiency, they
amounted to 9301.45 thousand m3, at a rate of 46.51 thousand m3, and the surplus quantities amounted
to 1,000 m3, which constitutes 68.1%. of the actual amounts of irrigation water used.
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Table 9 The mechanized working hours that achieve economic efficiency and the percentage of deficit
or surplus for the research sample. It is clear from the table that the number of mechanized working
hours to serve the wheat crop for the total research sample amounted to 13938.2 hours, at a rate of 69.7
hours, while the number of hours achieved for economic efficiency amounted to 8572.5 hours, at a rate
of 42.9 hours, and the number of surplus working hours reached 5365.6 hours, which constitutes 38.5%
of working hours. the Actual.
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