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1. Technical efficiency

2. Scale efficiency

3. Economic efficiency ( Cost efficiency)
4. Allocative efficiency
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1. Stochastic frontier analysis
2. Data envelopment analysis
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Table 1. The statistical description of inputs and outputs of milk production in industrial farms of Kurdistan

province
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Table 2. Distribution of technical efficiency in industrial farms in Kurdistan province by analyzing fixed and
variable returns to scale
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Table 3- Distribution of scale efficiency in industrial farms of Kurdistan province with variable returns to

scale
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. Frequency Frequency .
crs  drs irs (percentage) (number) (SD) (Mean)  (Efficiency range)
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S T AV
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Irs: incremental returns to scale, drs: decreasing returns to scale, crs: constant returns to scale
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Table 4- Distribution of technical, allocative, and economic efficiency of milk production in industrial farms of
Kurdistan province

(o) Gl Bl U2 Sl S o3k

Frequency Frequency .

(percentage) (number) (SD) (Mean) (Efficiency range)
14 3 0.122 0.548 0.409 — 0.652 ‘
38 8 0.063 0.728 0.653 - 0.824 2 bl
14 3 0.043 0.945 0.825 - 0.996 (Technical efficiency)
34 7 0 1 0.997 -1
100 21 0.172 0.824 0.409 - 1 (Total) Js
19 4 0.028 0.701 0.661 —0.723
43 9 0.018 0.780 0.724 - 0.818 saral oLl
24 5 0290 0870 0819 — 0913 (A"oca’[ive efficiency)
14 3 0 1 0.914-1
100 21 0.095 0.818 0.661 -1 (Total) s
10 2 0.095 0.394 0.326 — 0.489
52 11 0.048 .0574 0.490 - 0.680 soladdl ol
14 3 0070 0791 0681 — 0871 (Economic efﬁciency)
24 5 0.056 0.959 0.872-1
100 21 0.191 0.680 0.326- 1 (Total) Js
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Table 5- Distribution of different efficiencies in relation to research areas in industrial dairy farms in

Kurdistan province

bbb s Lo el
@slasl 18 i S 5 s i s et o
x. Culenl
e EE AE TE SCALE = 0 e2n i bl
(435) s (EB) (AE) (TE) ( ) (VRSTE) (CRSTE) .
(rank) (Relation of
4 X N2 S X L2 PR Research)
¥ g ¥ B T8 ¥ g T8 ¥ 8
5.570(13) 3 0818 3 0861 2 0.941 2 0975 1 2 0975 i
(Bijar)
4.853(29) 4 0705 5 0793 3 0.885 7 0766 4 0963 6 0741 P
(Dehghalan)
4.708(30) 0545 6 0787 6 0694 5 0863 0977 4 o842 okl
(Divandere)
4.785(25) 0574 4 0819 5 0700 4 0870 0970 3 0852 >
(Saghez)
4981(25) 8 0527 7 0769 7 068 1 1 1 1 1 T
(Sanandaj)
4.298(33) 5 0575 8 0.734 4 0.796 3 089 0.684 7 0610 e
(Gharaveh)
5.338(19) 0907 1 0907 1 1 6 0837 0905 5 0782 oLkt
(Kamyaran)
4.398(22) 089 2 0896 1 1 8 0303 1 8 0303 St
(Marivan)

4 1L gladsly O, cgr il slaessb b 5 gl sl 3 b g slaeslg o Kew Sk Oljse e 1\ gk

Olws S Skl gae &5"”&5)"‘9\§J° 5151

Table 6- Determining the amount of possible changes in milk production inputs in technical efficiencies with
different efficiencies to bring inefficient units to efficiency in industrial farms in Kurdistan province

Efficiency range (CRSTE) +Lis & cobiossb b b LIS o3b

Percentage Difference 0.303-1 0.929-1 0(.)?912587 0(';—’317 4 0('):_35?937’
35 -14.63 4181 54.44 485 26.75 17.25 (Herd size) 45«3\l
o mls 5 Sl
16.36 -450.24  2752.26 32025 2630.63  1630.63 1982.5
(Con & Feed)
18.32 0.01 0.07 0.06 0.05 0.07 0.13 (Labor) stut s,
13.77 0.16 1.19 1.03 1.03 1.38 1.53 (Health) c.siag
Efficiency range (VRSTE)  lis w iz 033L b 5 1S o34
Percentage Difference 0641-1 0.999-1 06?339_ 06?523_ %(_sgéé
15.28 -6.39 41.81 48.20 - 32 19.67 (Herd size) 41 1.l
o ALS 5 Sy
1.21 -33.40  2752.26 2785.67 - 254167  2795.83
(Con & Feed)
18.56 0.01 0.07 0.06 - 0.10 0.12 (Labor) sll s,
13.01 0.15 1.19 0.03 - 152 1.63 (Health) c.siag
Efficiency range (SCALE) _.lis 1,5 o354
Percentage Difference 0.303-1 0.999-1 Odgggs_ Oc.)tggg— 06?2639_
35 -14.63 41.81 56.44 46.80 23.67 16.25 (Herd size) i 1.l
o ALS 5 Sy
16.36 -450.24  2752.26 320250 2928 254167  1677.50
(Con & Feed)
18.32 0.01 0.07 0.06 0.05 0.06 0.14 (Labor) sl s
13.77 0.16 1.19 1.03 1.10 1.27 1.61 (Health) c.siag
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Table 7- Results of estimating the factors affecting technical, allocative, and economic efficiency in industrial
farms of Kurdistan province using Tobit regression model

(Technical Efficiency) s .\,

P-Value Zo i Sylateal glas P [P

Sl e o (z-Statistic) (Std. Error) (Coefficient) (Variables)
0.066 -1.840161*** 0.003633 -0.006685 (Age)
0.105 1.620507 0.007929 0.012849 (Education) o
0.584 0.546933 0.000559 0.000306 (Experience ) « s
0.043 2.02629** 0.0248 0.0503 (Household size) ;i il slaws
0.294 -1.048896 0.0000372 -0.000039 (Current capital) s> 4l
0.715 0.365369 0.0000188 0.0000686 (Fixed capital) <.t «b .
0.000 4.001835 0.193597 0.774744 C

Log likelihood 18.59108 Avg. log likelihood 0.442645 Mean dependent var. 0.824048

S.D. dependent var 0.174489

(Allocative Efficiency) .o 1S

P-Value Z. L1 Shore Sl ) s ke

Solsine e (z-Statistic) (Std. Error) (Coefficient) (Variables)
0.617 0.500723 0.002085 0.001044 (Age)
0.493 0.686408 0.004552 0.003124 (Education) cass
0.901 -0.12408 0.000321 -0.00398 (Experience) « s
0.211 -1.24977 0.014263 -0.01783 (Household size) |l s> slaxs
0.374 0.888443 0.000214 0.000019 (Current capital) ¢ > <l
0.302 -1.03206 0.000108 -0.000111 (Fixed capital) <.t o o
0.000 7.398093 0.111131 0.822158 C

Log likelihood 41.904 Avg. log likelihood 0.997714 Mean dependent var. 0.817619 S.D. dependent var. 0.096106

(Economic Efficiency) sstasl 18

P-Value Zo Ll Slme Sl o s jiie

e (Z-Statistic) (Std. Error) (Coefficient) (Variables)

0.291 -1.056283** 0.004199 -0.004435 (Age) ;-

0.161 1.401235 0.009165 0.012842 (Education) cass

0.742 0.329095 0.000647 0.000213 (Experience ) 4 »s

0.437 0.77702 0.028719 0.022315 (Household size) |\ sl slows

0.029 0.346637** 0.0000043 0.0000149 (Current capital) s> <l

0.081 0.278014*** 0.0000217 0.0000603 (Fixed capital) <.t &b

0.003 2.950101 0.223768 0.660137 C

Log likelihood 12.50829 Auvg. log likelihood 0.297817

Mean dependent var. 0.679714 S.D. dependent var. 0.193494

* 0=%1 ** 0=%5 *** a=%10
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Abstract

Background and objectives: One of the most important economic indicators in the process of
agricultural production is the efficiency index. Nowadays, measuring the efficiency of
production is of great importance, especially in livestock units, to create the necessary planning
and make optimal decisions in the management process of such units due to the increasing
competition and complexity of economic relations between production units. The aim of this
study was to evaluate the technical, allocative, and economic efficiencies and determine the
factors affecting them in industrial farms in Kurdistan province.

Materials and methods: The data of this research is related to the year 2019, in which statistics
and information were collected through documentary study and face-to-face interviews. In this
study, Deap 2.1 and Eviews 9 software were used to analyze the performance and determine the
factors affecting them. To design the data envelopment analysis model, the main variables used
in the study including herd size, feed and concentrate, manpower, health, milk production, and
livestock manure production, and the sum of different incomes were determined. The efficiency
of industrial farms was evaluated in the framework of technical efficiency with a constant return
to scale, technical efficiency with a variable return to scale, scale efficiency, allocation
efficiency, and economic efficiency. Performance calculations were performed assuming the
minimization of production costs in the form of performance of industrial farms in Kurdistan
province, and the results were obtained annually. To determine the factors affecting the amount
of performance obtained, Tobit regression analysis and parent statistics were used.

Results: The results showed that technical efficiency with constant efficiency compared to the
scale is 0.814 and with variable efficiency compared to the scale is 0.943. The scale efficiency
of these livestock units was calculated to be 0.859, in which 22 dairy cattle breeding units with
incremental returns to scale and 2 units with decreasing returns to scale were reported. The
amount of technical efficiency, in general, was calculated as 0.824, allocation efficiency as
0.818, and economic efficiency as 0.680. In the general evaluation, milk production efficiency
in Bijar city had the highest, and in Qorveh city, the lowest amount among other cities of this
province. Decreasing the age of managers and increasing household manpower in technical
efficiency as well as decreasing age and increasing fixed and current investments in economic
efficiency had a positive and significant effect.

Conclusion: In general, in Kurdistan province, in terms of technical efficiency of 34%,
allocation efficiency of 14%, and economic efficiency of 24%, dairy cattle breeding units are
operating at an efficient level, and the rest of the units are inefficient. Given the conditions of
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farms and the current state of the Iranian economy in the short term, livestock units should

reduce their herd size by selling older dairy cattle and native heifers and optimally reviewing the
supply and allocation of production inputs.

Keywords: Efficiency, Kurdistan province, Milk production, Tobit regression
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