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Evaluation and improvement of agricultural eco—efficiency in China

FANG Yong-li', ZENG Xiao—long

(1.School of Economics and Trade, Henan University of Technology, Zhengzhou 450001, China; 2. Department of Economics, School of
Guangdong Provincial Party Committee of CPC, Guangzhou 510053, China)

Abstract: Agricultural eco—efficiency is an important index to measure the sustainable development of agriculture. Scientific evaluation of
agricultural eco—efficiency is necessary to accurately assess the true level of agricultural ecosystems, so as to achieve efficient utilization of
agricultural resources. In this paper, the super—efficiency SBM—-DEA model was adopted to measure and group the agricultural eco—
efficiency of 31 provinces in Chinese inland from 2000 to 2017. The results showed that the provinces in the high—efficiency group were
located in the eastern and western region, while the provinces in the middle and low efficiency groups were located in the northeast and
central regions and parts of the western region. In 2017, only Qinghai, Ningxia, and Tianjin had insufficient agricultural output. The
remaining areas that did not achieve DEA efficiency all had different degrees of redundancy of input and excessive carbon and pollution
emissions. The spatial difference of China’s agricultural eco—efficiency was obvious, and the trend of development changes was different.
The main reasons for the efficiency loss were the redundancies of inputs and the excessive undesired output. Therefore, each province
should take appropriate measures to improve the agricultural eco—efficiency according to its actual situation and the specific causes for
efficiency loss.
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Table 1 Evaluation index system of agricultural eco—efficiency

o Sis € 7 R B A B
First=level indicators Secondary indicators Representative variable Variable description
HRBA 13t RAEYHEFI AL (10° hm?) AAE ARl AR LA o BR R S WA AR 7™ 14 S PR B T A
55 8)) VLN INAVPN) ST AT G4 S BT AR , 3Rl )™ (B AR I S (B Y
FEBRE s — =l Mol A AT 345
b B L WU SN T (10° kW)
TR ARG FL(10° hm?®)
e AR O o)
2 REGTIHE (1)
AR fE AR (1)
e AR T O 1)
G Al B Al Az B E (12 J0) 415K 2000 FEAE S 7 (E
R Al 5 Je ki PV IS REEAIEEC BRI AR BRA R A2y R B AR BEAR DO Fe bR A
Ao A TS S5 TR (B IEAE A 1 5 5 G I 2 L (Bl ) ik 2 Fisfe LA
PORE T 2R ZR 5 AR 2N AR Rk B 4 T HLAdE T A 3 U VL Ry 2 B 2R
PN R AR 2% B R R ISR B R 500353104 0.65.,0.5.,0.1
A e HERL Al AR OF ©) AL A2l AR A FH S ARl EBE BB 2 S St HE D5 e 5

TR LA HE R OMATRAG s LR B0 514 0.895 6.
4.9341,5.18.0.592 7,20.476 ,312.6"

http://'www.aed.org.cn

—137—



KA FREMEFH-E385 -5 14

R2 20002017 FZEEMRUETHEE
Table 2 Agricultural eco—efficiency value of every provinces in 2000—2017

34 Group 103 Provinces 2000 2005 2010 2015 2016 2017 SEY{E Mean
[ERvES g3 3.1476 1.8613 1.8219 1.692 4 3.9295 1.608 8 25200
1 1.113 5 1.4208 15495 13197 13179 1.290 0 1.365 6
deae 1.149 7 1.2262 1.2542 1.565 5 1.6703 1.8187 13148
7R 1.1100 13276 13390 1.2829 1.1743 1.089 4 1.298 7
IR 1.2855 1.343 7 1.142 6 1.1489 12121 1.163 5 1.2314
pu)i| 1.104 0 1.150 8 1.302 4 12165 12224 1.2747 1.2313
st 1.456 2 1.2479 1.097 8 1.2655 1.246 8 1.238 4 12170
AN 1.176 1 1.141 0 1.151 6 12106 1.2289 1.1912 1.1455
FERAN 1.0240 1.068 7 1.106 5 1.098 2 1.1070 1.1222 1.087 1
S 1.042 4 1.103 7 1.093 7 1.003 3 1.001 8 0.668 1 1.0517
bin¥ea 1.014 8 1.013 6 1.0520 1.056 8 1.065 3 1.0529 1.036 4
PN: 1.0303 1.0375 1.0435 1.0190 1.002 5 0.491 1 1.0113
b 1.1375 1.158 6 1.078 4 0.6318 0.5555 0.499 5 1.004 9
PRCRA i 1.047 1 1.013 7 1.029 6 1.009 8 1.013 8 0.6168 0.998 0
e 1.1279 1.177 4 11121 0.457 9 0.4459 0.4530 0.9775
ik 0.736 4 1.025 8 1.086 7 0.8552 0.854 3 1.010 1 0.970 6
HEaE] 1.8811 1.110 1 1.013 4 0.478 8 0.524 0 0.503 3 0.9539
il 1.1252 1.075 6 0.697 5 0.424 4 0.404 8 0.388 5 0.833 2
0T 1.038 3 0.774 1 0.749 1 0.6727 0.677 4 0.558 6 0.816 0
RN EI)N 0.7842 0.9152 0.698 6 0.6772 0.7229 0.674 6 0.7827
Hi 0.344 4 0.710 7 1.000 9 0.999 7 0.588 7 0.468 0 0.721 1
| 0.624 4 0.686 8 0.741 0 0.630 1 0.617 1 0.6725 0.710 6
AN 1.023 7 0.699 5 0.570 1 0.5819 0.614 3 0.5727 0.696 8
s 0.693 3 0.637 1 0.7115 0.599 5 0.6159 0.504 0 0.677 1
L 0.699 0 0.615 4 0.655 6 0.480 1 0.483 8 0.455 4 0.613 3
IR 0.698 9 0.561 8 0.501 7 0.506 4 0.468 4 0.540 4 0.5959
bk 1.004 5 0.696 7 0.506 4 0.390 4 0.3197 0.196 9 0.5919
TH 0.4957 1.003 9 0.5162 03779 0.326 0 0.2549 0.5757
1Ly 0.4925 0.518 4 0.674 8 0.544 5 0.540 2 0.464 3 0.561 2
= 0.764 7 0.639 5 0.438 8 0.426 2 0.4142 0.3877 0.5511
o 0.696 5 0.564 3 0.458 8 0.3539 0.3573 02811 0.489 8
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Figure 1 Agricultural eco—efficiency of China’s four economic zones in 2000—2017
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Table 3 Agricultural input—output slack of DEA inefficient provinces in 2017

— o TRTS YL TTA
ey PR BITR TR AR ok Ak NIOUR g BEIOUR i PR
Provinces Land Labor Machinery — Trrigation  Fertilizer ~ Pesticide film Energy emmission source Insufficient
redundancy redundancy redundancy redundancy redundancy redundancy - dancy redundancy dancy pollution output
redundancy
PG 288 6 243 158 10 0 3539 11 18 0.001 2 6
] 3701 473 4515 1902 135 32 000 52336 153 259 0.0229 0
17 1128 108 382 976 67 21617 23293 22 98 0.0125 0
W5 6933 175 2 069 2 000 149 14318 57353 43 202 0.028 8 0
iy 1230 0 827 607 67 38303 75912 44 146 0.0123 0
Tk 5278 156 2702 1 406 195 47053 41 964 56 257 0.027 1 0
YL 10511 222 2978 3681 78 41308 11771 85 158 0.014 6 0
L 2001 1356 3522 2911 183 74 460 24714 54 252 0.024 9 0
pANi) 2659 39 880 1090 56 68979 7 644 14 99 0.0150 0
e 5529 540 5830 2567 479 68976 33873 65 526 0.050 2 0
W R 1696 0 3424 1469 103 87 901 8224 21 156 0.020 2 0
i} 963 120 1513 425 128 32680 0 28 149 0.0153 0
jie3ee] 105 40 217 33 31 27971 12 430 12 55 0.008 0 0
IS 878 0 288 70 43 7366 14 565 13 58 0.006 7 0
Payi] 3615 430 2016 845 148 37817 71752 69 232 0.0305 0
(S 0 59 612 349 156 376 0 80 188 0.0115 0
b 2359 427 1309 845 45 42137 146 803 37 161 0.028 8 0
Hil 366 23 128 16 2 0 3106 2 5 0.001 2 28
TH 997 69 428 380 33 0 6915 19 45 0.004 7 25
B 2479 9 1072 3860 163 6588 198 209 63 298 0.054 3 0
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