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Total factor productivity of raising meat sheep and goat under
scatter-fed pattern in main producing provinces of China:
An empirical analysis based on DEA-Malmquist Index method

NIE Yunbin, GAO Xiang, LI Binglong”

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

Abstract By using the panel data of the 2008 — 2016 meat sheep and goat’s input and output from 7 main producing
provinces of China, this study analyzes the cost-benefit information of meat sheep and goat, and then adopts the DEA-
Malmaquist Index to analyze the spatial distribution and temporal variation of production efficiency and total factor
productivity of meat sheep and goat industry from the static and dynamic perspectives. The results show that there are
certain differences in the cost and income levels in these main producing provinces in China. The income and cost of the
meat sheep and goat are in the trend of fluctuation,and the increase of cost is larger than that of income. From the static
point of view, the comprehensive technical efficiency of meat sheep and goat industry in China is relatively high,and the
pure technical efficiency of each main producing province is higher than the scale efficiency and even close to the
optimal state. From the dynamic point of view, whether it is the temporal fluctuation of China’s meat sheep and goat
industry in 2008 — 2016 or the spatial distribution of the main producing provinces, the main reason for the change in total
factor productivity is technological progress. The high quality development of China’s meat sheep and goat industry can
be promoted by improving the level of technological progress, improving the varieties of meat sheep and goat and
developing moderate-scale breeding.
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Table 1 Basic situation of cost and income of China’s meat sheep and goat industry in each year JG/H
. syl En AR 5 BEAN B Tk g ANT A HAbS A &BFFiE 2 FlE
(G175 g7
d Total Total Cost of sheep i Labor Other Economic  Accounting
Year Feed fee ) )
revenue cost cub stock cost fee profit profit
2008 660. 17 523.43 200.76 134.13 166. 73 21.81 136. 74 302. 84
2009 625. 80 533.52 210. 25 140. 18 160. 21 22.88 92.28 251.61
2010 705. 59 637.58 249.09 166. 76 195. 63 26.09 68.01 259.16
2011 782. 31 729. 36 320.70 174.19 209. 89 24.58 52.95 248.50
2012 859. 65 831. 48 340. 53 187.79 276.43 26.72 28.17 285.19
2013 832.93 901.62 369. 47 185. 35 320.67 26. 14 —68. 69 232.44
2014 745. 49 915.51 355.45 191.55 342.74 25.77  —170.02 166. 08
2015 694. 64 842. 35 288.18 173. 43 354.99 25.75 —147.71 202. 27
2016 752.43 854.03 290. 07 168. 11 369. 87 25.99  —101.60 260. 67
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Table 2 Basic situation of cost and income of meat sheep and goat industry of the main producing provinces in China

gt/ H
. Sl & B 27 X 25 FH ik
IR BB AR 3 R OATHRA HARg . .
) Total Cost of sheep Economic  Accounting
Province Total cost Feed fee  Labor cost  Other fee : )
revenue cub stock profit profit

vk 574. 56 591.70 208. 42 113.94 254.13 15.21 —17.14 236.99
Hebei

AU 688. 81 670. 61 168. 64 257.23 212.13 32. 60 18. 20 228.47
Heilongjiang

HIER 626.51 749. 55 234.08 83.87 412. 81 18.79 —123.04 289.76
Shandong

MEINE?] 756.03 725.01 266. 15 106. 29 331. 39 21.18 31.02 362. 41
Henan

B 74 884.69 841. 36 312. 39 195. 80 309. 81 23.35 43. 33 353. 14
Shaanxi

THE 751.53 753.52 299.53 232.07 191. 66 30. 27 —1.99 187. 20
Ningxia
B 897.11 932. 95 552.06 194.18 152. 50 34.21 —35.84 59. 94
Xinjiang
Sy 739. 89 752.10 291.61 169. 05 266. 35 25.08 —12.21 245,42
Average
3.2 2008—2016 EEREEFEEEHABENR 07 TIE. 1A BUBTER A 6ol IR 1 4 A D

Fe 3 RN IR A5 A2 F R AR P ROR I RS S
Br o MEEIRIKSF R A 38 5 P2 7=l i 25 B R L
FEBIE R 0. 980, 4li B RFOCR T3 {H K 0. 999,
Ak S A g 0. 981 T [ 1A 2 77 b 1l 38 1 Ak R
KV A IF HLAS 7748 00 10 4l F R R 3 i T
BRI RS . WS B KRR RE .
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000, (HAFZEMUBLIC R . 77 B M1 [ 9 IX R e 4k 2
IR BRI LR A R <<1. 000 EH T4 R
ROR A RCR L FHO . &8 B4l H R BOR
TELAR 7+ 40 £ 3k 2 B 32 BOR e UIR 2 L R W TR [ 3%
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Table 3 Comprehensive technical efficiency and its decomposition of

main meat sheep and goat producing provinces in 2008 —2016

e GAEARBFE afi H AR OR HBLRR
B AR . i .
) Comprehensive Pure technical Scale
Province
technical efficiency efficiency efficiency

e 0. 955 1. 000 0. 955
Hebei
FBIEIL 1. 000 1. 000 1. 000
Heilongjiang
& 0. 960 1. 000 0. 960
Shandong
bENES 0.996 1. 000 0.996
Henan
S| 0. 982 1.000 0.982
Shaanxi
THE 0.975 0.995 0. 980
Ningxia
i et 0.992 0.998 0. 994
Xinjiang
1y 0. 980 0. 999 0.981
Average

R4 2008—2016 F[E A E= A Malmquist EEZEF=RIEH R ELH MR

Table 4 Malmquist total factor productivity index and its decomposition in
China’s meat sheep and goat industry in 2008 —2016
AE)y Year -
AR H
_— 5 R A
- 2008/ 2009/ 2010/ 2011/ 2012/ 2013/ 2014/ 2015/  Coefficient of

2009 2010 2011 2012 2013 2014 2015 2016 variation
ZEE TR ISR Ech 0.988 0.995 1.017 0.982 1.012 0.975 0.972 1.020 0.019
FAR P Tch 0.891 0.972 0. 966 0. 964 0. 889 0.943 1.070 1.062 0.070
AR AR AAEEL Pech 1.000  1.000  1.000  0.998 1.002 0.997 1.003 0.997 0. 002
FA R RIS Sech 0.988 0.995 1.017 0.984 1.010 0.978 0.969 1.023 0.019
LHEEEERIGE TFP 0. 880 0.968 0.982 0.947 0. 900 0.920 1.039 1. 083 0.072

TE R 5 R A= R bR 22/ REAR M1

Note: Coefficient of variation=sample standard deviation/sample mean.
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Fig.1 Malmquist total factor productivity index and
its decomposition trend of China’s meat sheep

and goat industry in 2008 —2016
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B2 HE (A8 B ZEGAF] 0. 021), FHKRE R E R~
B ZIER AL I AR 2 5 IR B R A
Ry REE . BEOER BRILARE WA R
B (0. 98D WAL T 42 R 4 (0. 987) 4, o %A
M 25 A BOR BRI & THORGE D o BB e VAR
P A BT A TR R 4E R B IR KB SR BURROR
£ 2008—2016 ¥ 1, KB H Ay & B 77 58 1 1 5%
P ARA R AR R N FE . A NG A BAR %K
R S Al AR 5 R R R A B A S
b FAR SR A 0 R 4l 4 R BCR ILFAE B A 1 &
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£S5 2008—2016 ERELZAEETTE Malmquist S EZEFRIEH B EHM

Table 5 Malmquist total factor productivity index and its decomposition in

China’s main meat sheep and goat producing provinces in 2008—2016

e 8 ik R WE W BN FE EE
) . o o Coefficient of
Index Hebei Heilongjiang  Shandong Henan  Shaanxi Ningxia Xinjiang o
variation
ZEA T AR R IE S Ech 0.984 1. 000 0.984 1. 000 1. 000 0.997 1. 000 0.008
Fe AR Tch 0.982 0.942 0. 987 0.979 0.968 0. 937 0.979 0.021
4l 5 R 3R F8 B Pech 1. 000 1. 000 1. 000 1. 000 1. 000 0. 997 1. 000 0.001
WA R HE 4 Sech 0.984 1. 000 0.984 1. 000 1. 000 1. 000 1. 000 0.008
B EATRIEE TFP 0.966 0.942 0.971 0.979 0.968 0.934 0.979 0.018

TE 5 RE=HEA AR E 22 /R AR I ME

Note: Coefficient of variation=sample standard deviation/sample mean.
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