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Analysis on Production Efficiency of Small-scale Pig Breeding
in China Under the Background of Rural Revitalization
— Based on Three—stage DEA Model
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(1. Economics and Management College , Anhui Agricultural University, Hefei 230036, China ;
2. Economics College, Sichuan University, Chengdu 610207, China)

Abstract: [ Objective ] Under the background of rural revitalization, this paper analyzed the efficiency of small—
scale pig breeding in different areas in order to provide policy recommendations for the development of small-scale pig
breeding industry in China. [ Method ] Based on the input, output and environmental data of small-scale pig production in
25 provinces (municipalities/autonomous regions) of China in 2016, the production efficiency of each region was estimated by
three—stage DEA model. [ Result ] The results showed that the production efficiency of small-scale pig breeding in China
was underestimated before environmental factors and statistical noise were eliminated. The regional economic development
level has no obvious impact on the production efficiency of small-scale pig breeding. The increase of regional openness
and government’ s support for agriculture can significantly reduce the investment redundancy of small-scale pig breeding.

[ Conclusion ] The improvement of the development environment of pig industry is conducive to improving the production
efficiency of small-scale pig breeding. The government’ s support can effectively improve the production efficiency of
small—scale pigs. The pertinence of agricultural support should be strengthened in all regions.
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Tablel Production efficiency of small-scale pig breeding

in various regions of China

“y TR AR MEICE RUBLRE

Province WEE Crste - 2R Viste Scale Returns to scale
Wt Hebei 0.995 1 0.995 irs
L7 Shanxi 0.820 0.954 0.859 irs
1L7F Liaoning 0.870 0.874 0.996 irs
R Jilin 0.886 0.900 0.984 irs
BApIT Heilongjiang  0.775 0.969 0.799 irs
W% Neimenggu 0.989 1 0.989 drs
YL Jiangsu 0.902 1 0.902 irs
WL Zhejiang 1 1 1 -
L Anhui 0.942 0.948 0.993 irs
J"P0 Guangxi 1 1 1 -
7R Hainan 1 1 1 -
VLY Jiangxi 0.925 0.947 0.977 irs
175 Shandong 0.971 1 0.971 irs
[ Henan 0.860 0.880 0.977 irs
1t Hubei 0.899 0.922 0.976 irs
WIF Hunan 0.976 1 0.976 drs
J"# Guangdong 1 1 1 -
$IM Guizhou 1 1 1 -
B Yunnan 1 1 1 -
FPE Chongqing 0.962 1 0.962 irs
PYJIl Sichuan 1 1 1 -
[P Shaanxi 0.760 0.894 0.850 irs
Hifl Gansu 0.903 0.922 0.979 irs
FHF Qinghai 0.940 1 0.940 irs
T X Ningxia 0.849 0.947 0.897 irs
4 Average 0.929 0.966 0.961

T ZREHORMCR = IUBACR x aHRACR,

P54,

“drs” FoR MBI,

“irs” RN HBLR

“—7 FORHBN A

w . .
Note: crste = viste X scale, “irs” represents increasing returns to scale,

“drs” represents diminishing returns to scale,

“« »
—" represents constant return to scale.
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Table 2 Result of similar SFA model regression coefficient

PAAL R B T AR R R FEMUECHE AR ) B BRI 3
Input variables Labor per head ~ Quantity of concentrate feed ~ Consumption of grain ~ Fuel and power cost  Medical and epidemic prevention fees
R C 0.056 20.053%#* 13.528%#%#* 2.389%* 8.607%#*
Constant term C (0.680) (20.340) (13.828) (2.591) (8.841)
255 K )R- Economic 0. 891 -1.685% -0.535 -0.115% -0.004
development level (7.065) (-2.936) (-1.497) (-2.653) (-0.019)
XTAMF RO EE —1.220%** -27.593%** ~24.567%%% -1.651 ~10.950%#
Degree of opening—up (-9.194) (-27.663) (-24.57) (-1.651) (-10.95)
gl 45 1 —3.969%#* —133.14 1% —83.970%* —15.31 5%k —69.350%#
Agricultural support (-4.058) (-133.16) (-84.00) (-15.32) (-69.41)
HAiREE 0.88* 481.54#% 338.70%%* 2.93%* 22.66%#*
Sigma—squared (2.78) (481.62) (338.70) (2.97) (22.670)
L= 1.007%s# 1,007 1.007%s# 1,007 1,007k
Gamma value (8561.51) (110640.89) (198202.89) (22039.75) (159358.61)
ok SPFRIRIE 10% . 5% 1% &K

TE: 5SSy « SoiH i e =

Hk

Note: The value in parentheses is the value of (—statistics for corresponding estimates; *,* *¥* represent significance level at 10%, 5% and 1%, respectively.
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Table 3 Adjusted production efficiency of small-scale
pig breeding in various regions of China

B CEAHR AERE ERCE SR
Province RER Crste 2 Viste Scale Returns to scale
YL Hebei 1 1 1 -
11175 Shanxi 0.938 0.986 0.952 irs
il F Liaoning 0.881 0.884 0.996 drs
MK Jilin 0.942 0.957 0.984 drs
BIEIT. Heilongjiang  0.837 0.895 0.935 irs
NS Neimenggu 0.960 1 0.960 drs
YL Jiangsu 0.943 0.978 0.965 irs
WL Zhejiang 1 1 1 -
R Anhui 0.988 1 0.988 drs
I P4 Guangxi 1 1 1 -
7 Hainan 1 1 1 -
VLV Jiangxi 0.975 0.977 0.997 drs
11175 Shangdong 1 1 1 -
[ Henan 0.903 0.906 0.997 drs
1#1L Hubei 0.977 0.980 0.997 irs
14 Hunan 1 1 1 -
IR Guangdong 0.959 0.965 0.994 drs
M Guizhou 1 1 1 -
2 Yunnan 1 1 1 -
TR Chongqing 1 1 1 -
PUJIl Sichuan 1 1 1 -
[P Shaanxi 0.845 0.899 0.940 irs
Hll Gansu 0.909 0.915 0.994 drs
H 1 Qinghai 0.910 1 0.910 irs
T X Ningxia 0.877 0.926 0.947 irs
F 2 Average 0.954 0.971 0.982
WO HARRR = MR x aiHRBER, “irs” Form MBI
R, “des” FORBUBIRIMEER , “—" FORHBHRIANAE

P . .
Note: crste = vrste X scale, “irs” represents increasing returns to scale,
Wy RY «
drs” represents diminishing returns to scale, “-" represents constant

return to scale.
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Fig. 1 Distribution map of small-scale
pig production efficiency
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