5537 B 7 W S &~ £ Eild Vol.37,No.7
2017 4F 4 A ACTA ECOLOGICA SINICA Apr.,2017

DOI: 10.5846/stxb201512082456

XIHEAR , REDE , A 18, DIERSCAE ST RE R H bR 16 (4 Je B P AR S AMESRR ERRF IY A= 254431 ,2017,37(7) -
LiuM C, Xiong Y, Bai Y Y, Yang L, Min Q W.Ecological compensation standard for the Hani Rice Terrace System: an eco-functional-oriented
improvement.Acta Ecologica Sinica,2017,37(7) :

ESEENE BirS ARG R 1 B £ S MIIRET R

X EA R R arE B OB HAERXT
1 Rl B MR A5 5 R RS B, JE 5T 100101

2 PEARKS: JLat 100872

3 i EREEBERE, JER 100049

TEE R85 H A P R 2SR Y S e ELA W T, Ry (R P ZE P SRR [ 4 A B R K O R SR IR 55, % LMo ) R 5 AR e A
Dy RS . P2 B8 Z0TG e R IR B VRN G JE R VERS T R G 191, 1 R AR 38 R G s LA AR P A N £
TRULRARRE , AR P A FOU 28 55 SR LA, 451 R A 28 R R IR S5 (R 0 L 2 AR 1) 23 ) 40 A3 5 B A X PR 2 W8 B4 7 1 O R
L ERVTAME R HE S A P R AR AL A A S AAR G R . NI, ARSI AR S TR RS0 S 1o, LU AR SR BR 25 B A, B
BRI ZAR R SIS A, SEI T AN DI RE GG 75 oK CBrig 4 253055 ) kw5 s MAMEARMERI AT RE, TR I, 244
A INREME Y H AR E B AR A R GRS 80.77x10% T hm™ a™' Bof , #MEFIFRAER] N 3000 T/ hm? B} 5 25 25 25 Th B8 e 3% 19 H A &
FE 219.49%10% IC hm™ a”' B, ?M%H’aﬁrﬁn“j@ 9000 JC/hm?* i+ ,

KR A BAME R RGMRSS s HEHb R 2 ML AR s Rl Skt =

Ecological compensation standard for the Hani Rice Terrace System: an eco-

functional-oriented improvement

LIU Moucheng', XIONG Ying’, BAI Yanying', YANG Lun'"*, MIN Qingwen "~

1 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China
2 Renmin University of China, Beijing 100872, China

3 University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Agricultural land does not only provide food and fiber, which is important for food security for human beings, but
also provides various non-market commodities for export or public use. However, there are also numerous negative impacts of
paddy production on the environment. Thus, to encourage farmers to engage in ecological or organic agriculture to provide
more ecosystem services, it is necessary to pay farmers for their losses when they alter their cultivation practices. However,
most current standards of ecological compensation for paddy cultivation are calculated by separate factors, such as the cost of
ecosystem conservation, value of ecosystem services, or willingness to accept eco-compensation. As such, a standard is
difficult to achieve for all the stakeholders and there is a lack of operability due to neglected factors. Thus, this study was
conducted in the Hani Terrace, which was designated as a Globally Important Agricultural Heritage Systems ( GIAHS) in
2010 and World Heritage in 2013, and we calculated the standard of paddy eco-compensation based on the subjective
decision-making characteristics of individuals and paddy ecosystem characteristics. This study is based on the opportunity
cost that ecosystem services supply with a goal of determining the supply curve for ecosystem services. First, through

observation and sample testing, we compared the differences in the value of ecosystem services supplied by two production
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modes; conventional mono-cropping (use of chemical fertilizers and pesticides) and fish cultivation in rice fields (using
half amount of fertilizers and no pesticides ). Second, from the perspective of the microeconomic decision-making of
individual farmers, we investigated the space distribution of opportunity costs for supplying paddy ecosystem services.
Third, from the perspective of the macroeconomic behaviors of farmers, we investigated the relationship between the
compensation standard and the eco-environment benefits willingly provided by the farmers. Finally, we combined famer
willingness and the opportunity cost of ecosystem services, and the capacity of the majority to build an ecological-restoration
oriented eco-compensation standard for the paddy system. The results indicated that the proportion of farmers converting
their mode of production increased with the increase in the compensation payment. When the compensation payment
amounted to 3,000 yuan/hm’, the conversion ratio of cultivation practices reached 35.74% , the added value of ecosystem

', and the required compensation funds was 91.04 x 10* yuan/a. When the

services was 80.77 x 10* yuan hm™ a
compensation payment was as high as 9,000 yuan/hm”, almost all farmers (97.12% ) were willing to convert their mode of
production; the added value of ecosystem services was 219.49 x 10* yuan hm™ a™' and the required compensation funds

were 273.13 x 10* yuan/a.

Key Words: ecological compensation; ecosystem services; land resources; willingness to accept; opportunity cost; GIAHS
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Table 1 Descriptive statistics of the household survey

FEAEAE R Variable I Mean 5 KAH Max H%/MH Min FrifE2E SD
FE S AEL Family number/ A 5.58 11.00 1.00 1.79
F1EMER], 5 =1,4% =2 Gender of head 1.39 2.00 1.00 0.49
J1EF Age of head/ % 40.99 82.00 13.00 14.79
FHE WA Family income/ ( TT/4F) 41111.51 509000.00 5546.00 60151.38
Al Agricultural income/ 7T 7779.45 73200.00 5546.00 2959.5
A i H Proportion of agricultural income/% 36.15 100.00 0.48 34.03
HAbA Other Income/ TG 33881.67 500000.00 0.00 57756.43
HABWA (5 Lt Proportion of other income/% 65.13 100.00 0.00 34.69
FREDFHLTE AR Cultivated area/hm? 0.27 6.25 0.01 0.53
A FEFIE AL Hybrid Rice area/hm? 0.091 0.50 0.00 0.10
LT KFAE T Red Rice area/hm? 0.034 0.63 0.00 0.09
& B #7411 1 A Rice-Fish area/hm? 0.053 0.46 0.00 0.02
A7 2R Certification of agricultural product * 1.17 5.00 1.00 0.53

w AR =1, RO AT =2, EAFAG b =3, RO R =5, AU 4 =5, U FR S Al =6

1.3 W
AR FEASTAE R EE TS RGEMS AL S A SSRGS At i 4 . — 7 A4k
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v(p,s,a) —v(p,s,b) —ep, =w(p,s) —ep, =0 (4)

R PP TR a0 RZ, R 0(p,s) —ep, < 0,M /e < p, RPN EEPEAE T b, 0/e Ak

PR R 25 RGEIR S IOHLE A MR o M9 AL () TR XL w/e BIZS AT @(w/e) 0, M
1M, AERMEHTRE 7 p, I, BLASRAS T O 2] p BORE DK MAE 9758 a 60 b, 33043 1 Hi B LA

r(p.p.) = [e(w/e) d(w/e) (5)

1.3.4  AEASIREEIRE B bR S ] (R H A 25 M b
IR DX 35 R P A TR L, IS A 25 ARSI T S AL A B 10 5 R G IR 5
S(p) =r(p) xH xe (6)
TEAT A A MR | TR 4 A5 R GO IR 45 b2 i
S(p.)=r(p,p,) xHxe (7)
UGB A 5 R 0 IR 45 O 2 i
S(p,p.) =S(p) +r(p,p,) xHxe (8)
3 3 25 BRI 5 L WL AR 10 % i) 3 A 4 5
HEZSAMERR I R T LU 1 FR > et R wle
FRHL L A (23 1) 53 A7 , PN P S B 7 2 5 R (. po)
GRS MIHLE A w/e | BEEIIE L B SR o (w/e) | pe
TR TFHL S AR T 2 S WM, AeEs <’ ///
T IR A0 2, 2 R A 25 IR 5 100 % 1 R K, B
BRI S RS WA S(p) . EAE R A %9
R S5 L4 28 5 A 52 F AT IR BIAT 25 S (p) L 26T
RUHTRG A A5 BRSSO 25 b BB M () B4, SRR
B A P T 2 HOAS T L BIBEZ B, A S R IR 5 e R
DT 153 5 2 75 R 45 O T TS 2% e, R R

Fig.1 Methodology
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Table 2 The eco-service value of Hani Rice Terrace
JAP KA Air adjustment R ERA A1t Total

EF: BRYIBRE KT . K5 Y " o
FEJJ;Q R - E’?F%}J\ﬁh Disease & K1 el JU: BTG R o
Production o Hemk CH, Nutrients K Water i Water o K e
C Fixing & ) R insect . Tourism K Positive Negative .
mode 0, Releasing CH, Releasing maintenance control adjustment pollution beneit benefit Net benefit
a 10417 -1569 1660 0 4530 0 -6440 16607 -8009 8598
b 8789 -1076 1624 1007 6795 1146 -2240 19361 -3316 16045

22 FHARRSIR S P A
e FE o S5 B WAL 25 %) D s 50 A e [ 3 R A R4S i 36 1, 38 FHGE TR v DA T 345 s AR I 35 25 ()
PHE AR UEZE A3 9 °h 7779.45 J6/hm* Fl 2959.5 J0/hm?* . VEMA AN & , Ho st Ah o7 X om & 5 47
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Fig.3 The supply curve of eco-services
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Table 3 The eco-service supply under different prices

bR FE 4 1 1 B R GRS AMETE 4 MR
Compensation Standard/ . . Added Ecosystem Services/ Total Payments/
. P Conversion Ratio /% 4 P .
(JC hm™ a™") (1070 hm™ a™") (10*JC/ a)
3000 35.74 80.77 91.04
6000 78.12 176.55 182.09
7779.45 89.17 201.53 236.09
9000 97.12 219.49 273.13
12000 100.00 226.00 364.18
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