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Dynamic changes of the technical efficiency in the evolution of
layer culture scale in China:
Based on Meta-Frontier method

YANG Haotian, MA Ji*

(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract Meta-frontier method was adopted to measure and compare the egg farmers’ technical efficiency of different
scales under the common production frontier in the last ten years. The results showed that: In the past ten years, the
technical efficiency of the small-scale farmers was in basic level; The medium-scale farmers increased investment in
fixed assets, improved the technology level but decreased the technical exertion degree. It caused short-term
fluctuations in technical efficiency and the farmers obtained higher level technical efficiency finally; the large-scale
farmers improved the level of management and higher level of management influenced technical efficiency from the
two aspects of technical efficiency. However, but the large-scale farmers technical efficiency was relatively low.
In conclusion, the development of the middle-scale egg farmers is still in the initial stage and needs further
improvement.

Keywords meta-frontier; scale evolution; technical efficiency; layer culture
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Table 1 The number of layer farmers in China in some years from 2000 to 2015

. TR (P 1~2000 2 2000~1HH 1H~5FHFH 5H~10KFH 10HF~50 2 =50hHH1
Year S/ TR O 7 10aD) 7 10aD) 710 ab) 710 ab) 710 ab)
Total amount /07 F /P /P /P /P /P
2000 5129 5118 107 011 5493 236 77 3
2005 3142 3122 191 869 10 029 533 119 6
2010 2131 2 104 239 445 31728 1657 466 17
2015 1393 1369 204 607 38 138 2 405 901 36

BRI - 20002015 4E(h E B M EAEK)

Note: Source: China Animal Husbandry and Veterinary Yearbook from 2002 to 2015.
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Table 2 Differences in the cost structure of different scale of layer breeding in China in 2015

KAAESRTE b AR 55 B AN ST
Large-scale Medium-scale Small-scale
EiEg 7
: . A/ A/ A/
Indicators o s/ % o /% o /%
(JT/ = 229 , (JT/ | 239 , T/ EH 23 _
Proportion Proportion Proportion
Cost Cost Cost
1+ % Wy B pi A 2 885.55 18.78 2 914. 67 18.95 2 632.15 17.97
Purchasecost of layers
1WAl Feed 10 688.97 69. 56 10 787. 25 70. 15 10 088. 49 68. 89
By R 167.63 1. 09 155.12 1.01 92.21 0. 63
Vaccine and veterinary drugs
ANTHA 978. 39 6.37 1124.17 7.31 1 599.59 10. 92
Humancapital input
&l % %747 10 177.57 1.16 122.77 0. 80 76.10 0.52
Fixedassets depreciatio
E 162. 56 1.06 49.01 0.32 13.98 0.10
Administrationexpense
HAb Others 306. 48 1.99 224. 44 1. 46 141. 26 0.96

TE B Ok U 2016 4 A2 R AR 7 i A S 45 BERHL 4 ) o

Note: Data source,Compilation of China Agricultural Product Cost and Income Data ,2016.
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Fig. 1 The path of impact of scale evolution on technical efficiency
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Fig. 2 Common frontier model diagram
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R4 2005—2015 FREREMEZTBHRBEI K SFA FHITER

Table 4 SFA estimation results of laying chicken farmers of different scales in China from 2005 to 2015

7B AR KA LA N5
Indicator Large-scale Medium-scale Small-scale
H RO 1376.35™ 1464.71" 1 654,68
Cons
NLHEA 0.061" 0.022 0.093™
Human capital input
PR % W AR —0.072" —0.014 0.138""
Inputs Purchase cost of layers
g 0.093"" 0.064 " —0.005
Feed
BB T e T —0. 415" —0. 589" —1.009"
Vaccine and veterinary drugs
H RO —169. 44 237.12™ 170. 23
Cons
LES PRI I %5 = T 1H 1,505 —0.266 —1.873
Efficiency loss variable Fixed assets depreciatio
BT T —3.280"" —5.600" —0.200
Employee wages
Sigma-squared 44 869,12 26 073,64 30 199. 73"
Gamma 0.870" 0. 840" 0.990"

T RO R W M frontier 4. 1B TMIAG < % 7 % s 7 % s 7R IR B PEAKE O 109 .5 % M1 1%,

»

Note:Source: Frontier 4. 1 calculation,®  ”,“ x% ” and “ *xx ” respectively represent the significance level of 10% ,5% and 1%.
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Fig.3 Comparison of daily wage level of farm

workers in different scales
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