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i OE ARFLEHNRARFHARL FERRLZLSASRSOFEBRL IRARELANA,ERF AL FH
ok SAMEW B B Ao AMEAT RO M L EHB A L B RANARAR L £ AN BEMNAER 2019 F KR
RELFEGH A SAMEAFERITT EAHR. EREAN . DARLRA VT AEDATREZAREGHLA
EFRFRUAMAERD) . UMEDABAR(ZER) . EXEBLAIRETRE. FHYART 30K 6 KB
BREFEFREESRSBLTEAZIFFR;DZERAGZEFAEZRAN 24 6734 LT . AT RZHZG IAEH L
Ta oA CEE RKG SAENATE BRI, AR REZHECHEMETR—B AR E—AMEF X—
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Standard quantification and mechanism construction of
inter-provincial cultivated land ecological compensation
from the perspective of food security

CUI Ningbo, SHENG Shiyu, FANG Yuanyiru

(College of Economics and Management, Northeast Agricultural University, Harbin 150030, China)

Abstract The aims of this study were to promote the national land use layout optimization. and sustain a continuous
supply of food security and ecological services. Based on the perspective of food security, the clarification of the
theoretical logic and compensation standard calculation for interprovincial arable land ecological compensation, the
ecological compensation standard of food security in cultivated land area in 2019 were quantitatively studied by using
the opportunity cost loss and ecological surplus value. The results showed as follows: 1) A total of 17 provinces were
in the cultivated land ecological deficit area (payment area) . and 14 provinces were in the surplus area (compensation
area) . After the later provinces met their own food demand, about 30% of the cultivated land’ s grain yield and
ecological services was supplied to each ecological deficit area. 2) The total amount of compensation standard of the
compensated areas is about 2 467.34 billion Yuan, among which the highest three provinces are Henan, Shandong and
Anhui, and the lowest three provinces are Ningxia, Gansu and Xinjiang. In conclusion, a compensation mechanism and
supporting system, which includes the compensation subject, the target responsibility, the compensation mode and the
source of funds, is put forward in this study to further ensure the long-term implementation of ecological compensation.

Keywords food security; ecological compensation; standard quantification; mechanism construction
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Table 1 Ecological surplus and deficit area of cultivated land under food security

E&RE/TT b’ EEERRS AT
& Ecological footprint F hm’ 7 hm’ X 35, 24 0
Province HE U R 3 B2 3 R Ecological- Surplus Area type
Biological resources Carbon Total capacity area
3y T Heilongjiang 325. 96 134. 28 393. 10 1065. 25 672.15 ZREX
FH A Jilin 276. 34 115. 86 334. 27 706. 43 372.16 ZRLIX
iT 7 Liaoning 494. 25 128. 22 558. 36 594, 33 35.97 Z LK
P32 Inner Mongolia 312. 33 137.59 381.13 784. 89 403.76 TR
JL 5 Beijing 242, 27 150. 73 317. 64 4.04 —313. 60 YAFIX
Kt Tianjin 167.16 88. 15 211. 23 30. 46 —180. 77 oYX
74t Hebei 474.56 237.72 593. 42 686. 44 93.02 ZRLIX
75 Shanxi 293. 19 158.93 372.65 177. 34 —195.31 YATIX
BETE Shaanxi 359. 77 176. 35 447,95 158.73 —289. 22 oYX
1% Shandong 838. 42 223.43 950. 14 1108. 22 158.08 ZREIX
B Henan 905. 43 187.65 999. 26 1467. 30 468. 04 ZRLIX
1% Shanghai 273.09 177. 24 361.71 13.77 —347. 94 A X
VL7 Jiangsu 546. 37 173.61 633.17 427. 36 —205. 81 AFIX
WiVL Zhejiang 447.66 220. 33 557.83 246.73 —311. 10 AT X
& Fujian 425.17 126. 34 488. 34 158. 43 —329.91 oYX
% # Anhui 499. 55 190. 45 594. 77 699. 22 104, 45 ZREIX
4t Hubei 528. 34 218.90 637.79 678.22 40. 44 ZhIX
W¥ Hunan 497.19 264. 41 629. 39 542,99 —86.41 AT
YLV Jiangxi 316. 44 148. 58 390.73 509. 42 118. 69 FZAEX
H P Chongqing 174. 38 104. 63 226.70 124. 46 —102. 23 TATIX
i Ji| Sichuan 633. 44 194. 10 730. 49 490.71 —239.78 T AF X
Z® Yunnan 275. 44 121. 43 336. 16 283. 46 —52.70 TATIX
# 0 Guizhou 221.55 90. 82 266. 96 160. 46 —106. 50 YAFIX
J" 7% Guangdong 711.63 315. 52 869. 39 220. 34 —649. 05 AT X
] 7§ Guangxi 436. 58 189. 43 531. 30 627. 61 96. 31 Z LK
7 H Hainan 95. 97 68. 43 130. 19 16. 88 —113.31 AT
7 H Ningxia 76. 45 43.63 98. 26 143. 62 45. 36 ZREIX
H# Gansu 153. 88 83.15 195. 45 243,77 48. 32 ZREX
Bi9% Xinjiang 173. 44 98. 43 222.70 349. 36 126. 66 ZEX
TG Xizang 56. 34 21. 44 67.06 5.04 —62.02 YAFIX

¥ Qinghai 68. 39 24. 43 80. 60 7.27 —73.34 AT
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Table 2 Development opportunities of units in the payment area

KIEWL &4/ (J7I6/hm?) Development opportunity acquisition

a1

Province

A0 1 P U £

Revenue from construction land

Jt 5 Beijing 231.959
K Tianjin 128. 88

117§ Shanxi 12.057
B PE Shaanxi 14. 425
[ Shanghai 502. 694
YL Jiangsu 103. 279
WiVl Zhejiang 66.363
@ Fujian 40. 775
W # Hunan 22.692
H KX Chongqing 32.096
pu il Sichuan 11.212
= F Yunnan 7.357
M Guizhou 11.093
J % Guangdong 65.773
5B Hainan 16.993
7 3% Xizang 0. 686

T Qinghai 0.821

MR 5™ (5 BN RS
Revenue from grain Profit margin
1.191 230.768
1. 386 127.493
0.932 11.124
0.929 13.497
2.07 500. 624
1.663 101. 616
1.572 64.791
1.56 39. 216
1.628 21.064
1. 375 30.72
1. 366 9. 846
1. 066 6.29
1. 009 10. 084
1.478 64.295
1.392 15.601
1.32 —0.634
0.939 —0.119
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Table 3 Opportunity cost loss and ecological spillover value per cultivated area
MLE A 2% / (J7 J6/hm*) Opportunity cost loss e A AN A/
A b R RS R A o (5&/hm*)
. BT E R .
Province Revenue from Revenue Ecological

construction land

Loss margin

from grain overflow value

M ¥T. Heilongjiang 3.627
Wbk Jilin 7.219
il T Liaoning 18. 764
M 521 Inner Mongolia 2.061
4t Hebei 20. 787
111 5 Shandong 49, 377
¥ Henan 35.789
“Z Y Anhui 29. 301
#dt Hubei 27. 314
YLV Jiangxi 16.672
J" 78 Guangxi 10. 277
T ¥ Ningxia 8. 157
Hf Gansu 3.132
Frim Xinjiang 1.314

1. 195 2.432 9 508. 52
1. 356 5. 863 10 055. 76
1. 389 17.375 9022.71
1.133 0.928 6 213.21
1.198 19. 589 7 254.22
1.312 48. 065 8 117.29
1. 331 34.458 7922.67
1.301 28.000 8 869. 34
1. 487 25. 828 6 743.98
1.525 15. 147 8 107. 69
1. 261 9.016 4 273.15
1. 297 6.861 4 601. 58
0.974 2.157 3 953.53
1. 396 —0.082 4 066. 61
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Table 4 Ecological compensation standard of cultivated land in compensated

areas from the perspective of food security
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Table 5 Priority of cultivated land ecological compensation in compensated areas from the perspective of food security
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Accept area

e & AR/ %

Surplus rate of grain

ML e

Compensation

M

Compensation

GDP per unit area cultivated land priority order
M Jp 3T Heilongjiang 2.942 63.10 0.579 4 3
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T X Ningxia 7.216 31.58 0.120 5 6
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Fig. 1 Ecological compensation mechanism of cultivated land for food security
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