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1- Data Envelopment Analysis (DEA)
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2- Maximum likelihood
3- Cob-Dauglas & Translog
4- Generalized likelihood Ratio
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1- Cross-sectional Data
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Table 1- Statistical indices of variables of broiler chicken units in Khuzestan province

goesys oebe slro B ol goesys oo slro B 5l
Variable Mean  Standard deviation Variable Mean  Standard deviation
o 465 125 (J) 425> st 1669 266
Age Chicken price (RI)
ke 18 118 (Jhy J52) Joo (5o 17820 7420
Experience Transportation cost
©Hpa>d gl 12 3.7 &2l 17435 10445
Education level Number of chicken
Number of family Weight of broiler chicken (Gram)
(e ) ol g 490 7374 () o cn 41400 695
Avrea (square meter) Sales price (RI)
(eod) ot 21600 13997 (09) S lie 863 50
Capacity (pieces) Food (Ton)
029> 43 0.61 () S (sen 14500 1620
Cycles number Food cost (RI)
(53)) )90 J?lo 476 2.99 )l§ Sor Slass 3.6 1.7
Cycle (Day) Number of labor
sergr Sl 20100 11650 (s 5o 5 590 sz 11230 4860
Number of chickens Labor cost (1000 RI)

Weight of chicken (gr)

Fertilizer (Ton)

52 sl spuie
Source: Research findings
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Table 2- The estimation results of Translog stochastic frontier function

. sbro slas .. R sbro slas
s e Standard s e Standard
Variable Coefficient Variable Coefficient
error error
Constant -41.24™ 2.43 Libr*Lelec -0.169™" 0.0219
Llbr 0.796™ 0.329 Llbr*Lfeul 0.0477 0.0501
Ldrg -2.18™" 0.645 Llbr*Lwtr 0.190™" 0.0228
Lchik 3.76™ 0.9000 Ldrg*Lchik -0.0536 0.0570
Lfood 4.34™ 1.259 Ldrg*Lfood 0.275™ 0.0903
Lelec -0.752" 0.388 Ldrg*Lelec -0.0051 0.0134
Lfeul 2.027 0.243 Ldrg*Lfeul 0.0639™ 0.0126
Lwtr 0.775" 0.456 Ldrg*Lwtr -0.204™ 0.036
Llbr*Llbr 0.120™" 0.034 Lchik*Lfood -0.680™" 0.078
Ldrg*Ldrg 0.0212™ 0.0096 Lchik*Lelec 0.359™" 0.0294
Lchik*Lchik 0.053 0.048 Lchik*Lfeul -0.193™" 0.0339
Lfood*Lfood 0.189™" 0.0198 Lchik*lwtr -0.0066 0.1114
Lelec*Lelec -0.0167" 0.0068 Lfood*Lelec -0.275™" 0.0229
Lfeul*Lfeul 0.0356™" 0.0031 Lfood*Lfeul 0.0127 0.0448
Lwitr*Lwtr -0.0064 0.0165 Lfood*Lwtr 0.152 0.0953
Llbr*Lfood -0.475™" 0.0826 Lelec*Lfeul -0.0377" 0.013
Libr*Ldrg -0.109™" 0.0228 Lelec*Lwtr 0.00295 0.0203
Llbr*Lchik 0.5089™" 0.0861 Lfeul*Lwtr 0.0817" 0.0159
Number of Observation=105 Log Likelihood=85.93 Wald Chi?=772475.21 Prob=0.000

Skl Wl Bl 93 dulie o)l =30107.11(4) & e ks 0.000
Statistic of comparln?ugg?(;rlljsauglass and Translog =30107.11(4) prab 0.000

(Aslso dopd V 90 Vv aw ) (gl dre (godimd Ui ad b & FFF g *FH) sang claaily sxie

Source: Research findings, (*, ** & *** Show the significant level at 1, 5 and 10 percent respectively)
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Table 3 - Inputs' elasticity of broiler chicken production

sales oSl e Gl ol Jilas S5l
Input Mean Standard deviation Minimum Maximum
S o 0.146 0.329 -0.446 1.58
Labor
He 0.320 0.412 -0.978 1.32
Food
Bt 0.654 0.458 0528 19
Chickens number
CEpe i -0.015 0.101 -0.268 0.279
Fuel cost
9 e -0.076 0.14 -0.105 -0.048
Drug cost
On e -0.016 0.114 0.281 0.665
Electricity cost
<l 0.107 0.185 0.311 0.812

Water cost

Source: Research findings
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Table 4- Estimation results of scale elasticity, scale efficiency and technical efficiency

guesss oSle shro Bl 5l J5las grcKes
variable Mean Standard deviation Minimum Maximum
e S 1.12 0.302 0.53 221
Scale elasticity
oo Lf’"f)‘g 0.72 0.29 0.0004 1
Scale efficiency
o el 0.88 0.13 0.221 0.998

Technical efficiency

52200 gladidly txiie
Source: Research findings
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Table 5- Classifying meat chicken producers with respect to return to scale

ovbile 4y Cowd (2350 oPbdo (piniS ool oI5 I RN PORESPRIRES] KW
Return to scale Scale elasticity  Scale efficiency Technical efficiency Number of production units  Percent
e & Cond 533 22 0.857 0.863 0.88 45 429

Decreasing return to scale
oeldie 4 s ol Ly
Constant return to scale

wrliie & Cond @3gm0 235k 1.37 0.54 0.88 50 476
Increasing return to scale

1 1 0.85 10 9.5

5200 (gladidly txiie
Source: Research findings
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Table 6- Statistical indices of scale elasticity, scale efficiency and technical efficiency of broiler chicken units in understudied

regions
adlie HKeY) ovlbo iis ovbdo o8 N
Region Number Scale elasticity Scale efficiency Technical efficiency
‘Kf“*“’ o 1o ‘Kﬂ‘s"““’ Jlame il 5 ‘Kf"ﬁ" Jlame il o
ean Standard deviation ean Standard deviation ean Standard deviation
g5 27 1.05 0.33 0.81 0.3 0.87 0.1
Dezful
el 14 1.17 0.32 0.6 0.27 0.92 0.12
Ramhormoz
e 25 1.11 0.37 0.65 0.35 0.88 0.17
Ahwaz
ol 12 11 0.3 0.7 0.25 0.76 0.13
Shadegan
-l 11 1.2 0.2 0.73 0.27 0.95 0.05
Baghmalek
chete 16 115 0.16 0.81 0.22 0.88 0.1
Behbahan
5800 (gladidly 1xiie
Source: Research findings
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Introduction: Providing food for people is one of the most important concerns of planners and policymakers
in different communities. Protein is among the food needed for humans and lack of it in diet can lead to
malnutrition and thus endanger human health. Parallel to population growth and changing consumption patterns
towards more protein substances consumption, as well as the relative expensiveness of red meat in recent
decades, poultry industry has been considered in Iran and in the world. Chicken meat is one of the most
important sources of protein. Thus, reducing the cost as well as increasing its production can improve nutrition
level and have an effective role in human health. It is assumed in economy that the producer's goal is to
maximize profits. Producers of broiler chicken are no exception to this, and although they may pursue other
goals, such as their own employment and their families, they seek to maximize the profits of their assets, like any
other producer. Among the most important ways of achieving this goal are the proper use of production inputs as
well as optimal scale production, which is used to determine the proximity of a decision maker unit to the
optimal scale. Optimal scale refers to the amount of production in which the elasticity of scale equals one, and
also there is a constant return to scale in production. Hence, it should be considered that scale efficiency
measures average productivity while production takes place in optimal scale. If a firm exceeds the optimal scale,
it has a decreasing return to scale, and if it runs at a level lower than the optimal scale, it will have an increasing
return to scale. In agricultural economics, scale efficiency is usually nonparametric and is estimated in the
framework of data envelopment analysis (DEA). Although many studies have attempted to estimate technical
efficiency using parametric and nonparametric methods, scale efficiency is estimated exclusively in the
framework of the nonparametric technique of data envelopment analysis. Ray (1998) presented a parametric
method in which the scale efficiency is calculated by estimating a production function under the variable returns-
to-scale hypothesis and from the estimated scale elasticity. Regarding the technical efficiency and scale
efficiency of broiler and laying chicken breeding units, humerous studies have been conducted on the mentioned
subject. But all of these studies, particularly in Iran, have used the data envelopment analysis method to measure
the scale efficiency. In the present study, the scale efficiency of broiler chicken production units is calculated by
parametric method through estimating the stochastic frontier function for the first time in Iran.

Materials and Methods: In this study, the parametric method of estimating the scale efficiency, first
presented by Ray (1998), is used to calculate the scale efficiency of broiler chickens breeding units in Khuzestan
province. First, the frontier production function introduced by Lovell and Schmidt (1977) and Miocene and Von
den Berg (1977) is evaluated after comparing Cobb-Douglas and Translog functional forms in the framework of
a translog production function. Initially, the technical efficiency of studied units is estimated by imposing the
necessary assumptions and then, the scale elasticity of different production units is estimated and, the scale
efficiency is computed through relation provided by Ray (1998).

Results and Discussion: Based on the results, the average age of the owners of the studied production units
was 46.5 years, their average experience was 18 years and their average education level was 12 years. The
average capacity of the investigated poultry was 21600 pieces, the average breeding period 4 times in each year,
and the length of the breeding period was about 48 days. The calculation of the production elasticity showed that
broiler chicken producers use labor, food, number of chicks and water inputs in the economic area of the
production and medicine, electricity and fuel inputs in the third region of production. The average scale elasticity
in the units under study was 1.12, indicating that the broiler chicken producers have an increasing return to scale
on average. The average scale efficiency of broiler chicken breeding units was 72% and the average technical
efficiency of the producers was 88%, indicating that there was the possibility of increasing technical efficiency
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up to 12% with existing technology on average. The results also demonstrated that the cities of Dezful and
Behbahan with an average of 81% had the highest scale efficiency and the Ramhormoz city with an average
efficiency of 60% had the lowest scale efficiency. In terms of technical efficiency, Baghmalek city with an
average of 95% had the highest and Shadegan city with an average technical efficiency of 76% had the lowest
technical efficiency among the studied cities.

Keywords: Broiler chicken, Khuzestan Province, Scale efficiency and Technical Efficiency



