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Table 1. The statistical description of the herds of the Moghani sheep in terms of inputs and products

Variable values Unit of Standard - . First Third
. Average - Minimum  Maximum
(production or measurement deviation quartet quartet
consumption per year)
Herd size Head 158 93 35 680 92 190
Meat Kilograms 3066 1495 1100 11700 2038 3700
Wool Kilograms 563 323 120 2500 500 700
Milk Kilograms 3551 2103 700 15000 2000 4300
Fertilizer Kilograms 9209 5510 2000 40000 5800 8000
Labor cost Rial 517760 63630 400000 750000 450000 550000
Forage Kilograms 29786 17384 6500 127500 17200 35600
Concentrate Kilograms 9506 5580 2100 40800 5500 11400
Pasture forage Kilograms 35473 20782 7800 152300 20600 42500
Health cost Rial 1362950 8755570 3000000 65000000 16125000 7537500
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Table 2. Distribution of technical efficiency of Moghani sheep flocks using fixed and variable approach to scale

Type of return Efficiency interval ~ Average  Standard deviation Frequency  Frequency percent
a 0.89-0.96 0.9438 0.016 22 10.3
29 % 0.96-0.97 0.9638 0.004 79 36.9
i = 0.97-0.99 0.9766 0.004 88 41.1
E§E2= 0.99-1 0.9953 0.006 25 11.7
©Ea 0.89-1 0.9707 0.015 214 100
0.91-0/96 0.9455 0.018 7 3.3
9o 0.96-0.97 0.9645 0.004 64 29.9
S E oA 0.97-0.98 0.9772 0.004 74 34.6
EE2s K 0.99-1 0.9942 0.006 69 322
>E222 0.91-1 0.9778 0.014 214 100
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Table 3. The ranking of efficient flocks in a fixed and variable approach to scale
Constant return to scale Variable returns to scale
(CRYS) (VRS)
Rank Herd number Repeat as Rank Herd number Repeat as a
a reference reference
1 128 186 1 128 130
2 213 143 2 102 118
3 63 116 3 213 113
4 209 107 4 93 108
5 214 83 5 209 103
6 102 82 6 63 97
7 104 53 7 145 64
8 194 38 8 104 53
9 145 31 9 214 48
10 118 19 10 194 29
11 93 5 11 132 19
12 212 2 12 103 13
13 105 1 13 27 9
14 211 1 14 172 8
15 113 6
16 177 6
17 208 6
18 74 5
19 10 3
20 65 2
21 70 2
22 118 2
23 151 2
24 211 2
25 105 1
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Table 4. The amount of (percentage) reduction in inefficient herd intake to achieve efficiency by analyzing constant
returns to scale

Constant return to scale (CRS)

Inputs Reduction rate Different efficiency intervals Total range

0.89-0.96 0.96-0.97 0.97-0.99 0.99-1 0.89-1

Average 6.6041 4.1085 2.9924 2.0946 3.7812

Herd size Maximum 11.97 5.81 7.87 3.05 11.97
Minimum 4.82 2.95 1.56 1.04 1.04

Average 6.6041 4.1085 2.9926 2.0946 3.7813

Labor unit Maximum 11.97 5.81 7.87 3.05 11.97
Minimum 4.82 2.95 1.56 1.04 1.04

Average 5.6214 3.6209 2.3361 1.0945 3.1367

Forage Maximum 11.15 4.42 3.36 1.44 11.15
Minimum 4.54 2.95 1.45 0.25 0.25

Average 5.7759 3.6891 2.5552 1.2582 3.2861

Concentrate Maximum 11.31 4.71 12 1.92 11.31
Minimum 4.54 2.95 1.45 0.25 0.25

Average 6.0795 3.8015 2.5956 1.6609 3.4038

Rangeland Maximum 11.15 5.65 3.77 3.21 11.15
Minimum 4.54 2.95 1.64 1.03 1.03

Average 8.7168 7.5048 5.2376 4.0627 6.4513

Health Maximum 25.65 41.2 32.16 14.57 25.65
Minimum 4.54 2.95 1.5 0.25 0.25
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Table 5. The amount of (percentage) reduction in inefficient herd intake to achieve efficiency by analyzing variable
returns to scale

Variable return to scale (VRS)

Inputs Reduction rate Different efficiency intervals Total range
0.89-0.96 0.96-0.97 0.97-0.99 0.99-1 0.89-1
Average 5.873 3.902 2.623 2.988 2.9879
Herd size Maximum 9.24 5.60 4.09 4.97 9.24
Minimum 4.48 9.97 1.64 0.29 0.29
Average 5.873 3.902 2.623 2.988 2.9878
Labor unit Maximum 9.24 5.60 4.09 4.97 9.24
Minimum 4.48 9.97 1.64 0.29 0.29
Average 5.475 3.552 2.302 2.627 2.6266
Forage Maximum 9.14 4.22 3.47 3.03 9.14
Minimum 4.42 2.97 1.64 0.09 0.09
Average 5.709 3.747 2.424 2.790 2.7895
Concentrate Maximum 10.47 5.88 3.76 3.18 10.47
Minimum 4.42 3.01 1.59 0.53 0.53
Average 5.560 4.46 2.385 2.727 2.727
Rangeland Maximum 9.14 4.46 3.19 3.11 9.14
Minimum 4.45 2.97 1.59 0.38 0.38
Average 8.276 7.147 4.304 4.1174 54114
Health Maximum 37.18 32.1 30.46 28.64 37.18

Minimum 4.42 9.97 1.59 0.09 0.09
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Table 6. Efficiency distribution of Moghani sheep herds scale by analyzing variable returns to scale

Scale efficiency Standard

Percent

(Interval) Average deviation Frequency frequency Number

irs drs crs
0.92-0.98 0.9679 0.016 10.0 12 10 0
0.98-0.99 0.9874 0.003 17.7 21 17 0
0.99-1 0.9976 0.002 72.3 78 38 38
0.92-1 0.9928 0.011 100 111 65 38
“irs: increasing return to scale; drs: diminishing returns to scale; crs: constant return to scale
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Abstract

As the resources are limited, improving efficiency of sheep farming is of high importance in Iran. In the present study,
the technical efficiency of Moghani sheep flocks was investigated using the method of data envelopment analysis,
considering constant (CRS) or variable (VRS) returns to scale. Data of year 2015 on inputs for the amount of
concentrate, forage and labor as well as outputs including the amount of meat, milk, wool and fertilizer were collected
from 214 Moghani sheep flocks through interviews and questionnaires. Data analysis was performed using Deap 2.1
software. The average technical efficiencies with CRS and VRS were 0.978 and 0.977, respectively, showing high
efficiency in studied flocks. With CRS and VRS, there were 14 and 25 flocks being technically efficient, respectively,
and could be introduced as reference flocks to inefficient ones. The results showed that with VRS, some reduction in
flock size, labor, forage, concentrate, rangelands roughages and health costs as 2.99, 2.99, 2.63, 2.79, 2.73 and 6.41
percent, respectively, would let inefficient flocks to become efficient, while maintaining the same level of previous
production. The estimates of return to scale showed that most of Moghani sheep flocks had an increasing return to scale,
and are able to benefit from scale-based savings and lowered cost per output unit.
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