ISSN 1000-0933
CN 11-2031/Q

x
HH kit

R E R B ARSI R ST R L

PEESFEFES
M4 4 8 B o



A 5 %R
" (SHENGTAI XUEBAO)

PR T ERNEEFTH 20248 (FAT)

B X

W AEZFNA LR BERAEREHAME e TR PSR RAIT, % (1979)
?ﬂ)‘i}?}?}‘%ﬁéﬁ%ﬁ"UV-B LA I A é @,E }Eﬂ(’_/;a%‘g’i;‘l—; (1987)
Fa R ES Ph( ) A CA( ) 8 M BRBELGmBEE  cooeeeenes % &, F R, FEB,F (1995)
FLRAER A K IAAT EIE AR BB I L wenevnrnnennneieineee e A, AR, kAR (2004)
A AR AR RARHE AT T i e et TRVE R, T, & (2012)
I T i e e A R 8 T S R AR AR R AR BB ARFE T A ] oo

....................................................................................... BAA,E I, AW % (2025)
AL B R AR AGAEL LI IEE TR coeveererrrerrierereeeeieean, gaksr, E T,k E (2033)
BARE N A AT Chaetomium globosum L18 3T AL J5 JR T #9371 BAEFHLIL  wovveevrmrnmir

....................................................................................... T, B R K% (2040)
TR P F A ALy KA T I A RGA KA AL wooveeereemnnns,

....................................................................................... MAE, & T, K30, % (2047)
B RIENA PR LD F C NP ERGA oo, kAl E, Y HE, REK, % (2056)
KAGH B AL S A b B BARTRASAE T G £ B vevenerrnereneennniiee e e e e 2 R (2066)
ORI R R S fb A LRI ETLIEARAG v oo IWF,T B AR, F (2075)
B AR A K B AR R AL B TR oy v SR E % S IR, % (2082)
A F MODIS-EVI # 3 A= Symletl1 v 828 AR AL MR RKAG ZBMIEH cooevevvnnememe

.................................................................................... f 2 B AEA YANG Limin (2091)
T K ) TR PS50 M7 8 W N A AR AR FEARAL oo, T, M, Bk, % (2099)
SR TUES R b B R AR IR A E AT HLAE GG I coeerrrnnneerrnnnneerniinaeeanans BRA,EAT,K4M (2110)
FNEAT M AIBAG T RAE L IRE NG I ceevnnrennernnnrennernneeieanneaans kAN, o, A £ (2119)
AR SRS B T AT ETRGT ERA 0 oo MRk &, KB4 (2127)
R REFR AR H 60t B AT AEAn S IL G A o oo, WEE, K B,IEE % (2135)
RIS L 4 A B R E DG TR LR Ao X E,WED, B % (2142)
B3 BRI HA T AR A M A £ I OE TG T AR - veeeeeeeeeeeennee e JEUNR, B A, EFE L % (2150)
FME N TR G LAFIEL EIA ARy oo WA, T, ke, F (2158)
LAS 9 5 AR AR B b T B B S A BB TTAT R e oo KE R, E P, % (2166)
ST RS/GIS 48 F R B2y 8 RALY FARA I BEE B JE 2 ] D ATHFT cvveeeeneeeinreeeinneeiieeainaeeineeeineens

....................................................................................... b E U 55(’%5;&%,% (2174)



AL R EIG Ao 2t IR A A AR 23R CO, HEA M EAH e oeeeeeeeenns BA G, RE T H % (2185)

FEIT IR E i S B AR AE B YR B e eeeeeennie e WEE,FEWmIK K B, % (2196)
NSRRI HE 7 3 T 8 88 8 B PE IR AG e eeeeneeere e IR, GTaNE FRIE, % (2204)
LRSI RA—R T AR =5 K CVM 8 FIEH R oo ExE MER HIRFE,%F (2212)
TGP BT IE R RS F TG ERATH  coeeereereerrr B OB,k ¥, 2EK (2223)
RIS RGP ERE G F EIREABES A ORCEESN,E WL, %F (2230)
ERCBEIUT A SRt B a5 St g5 00 T AR B L +eevvernnerenernnnrnnnernreinareneeiaeaanes
....................................................................................... FTHEE AR T, % (2239)
Zit 55t
BAETACH T il A NER TR BF RS oo E o7 RAM, R OA,F (2248)
R U R o AR A A S Yk & BIEAE, XM (2259)
B &R i i
PR 75 e AT RE AT T IUT R e e R A B e & A AEE,m &% (2271)
4 FPFACHT R 2k LR My 32 5 Fevh B B 3T PAHSs #95H -oeeeeee EI X8, BANE A B, (2279)
R R
BRRFSEH EFA ST AN E LR S ERE, i, H, 5 (2288)
A& R AT R B A RIF & A B R ATR R RO R e E M, BRiIR{E, PRE (2294)

BTIEARSECN 11-2031/Q = 1981 # m * 16 % 322 * zh = P« ¥70.00 * 1510 = 37 % 2012-04

EEECEEEEEECEEEEEEE

SEE B 35510 B B /NG 253y, W8 TR S8 0 5 A5 My (R 72 b A R ATT A A 2 R A AR o i
GEFIRE, , ARETF KB Bt , (Rt 2 HKGE 3l il R 5 PO AL 5K 5, 5 0 W e L P T 320, AR
B ATk R S 2 A, BTN TR AR FFLUE AT bR 1T 26 2504 W7 B0 B 2R 4 ok 3%
oF ,—J7 W TR AR W g, — T AR B T R M BIH] . © R Rt RIS N,

FERM: BREFZUE UMk R E-mail: cites. chenjw@ 163. com



5532 B T W S = & il Vol. 32, No. 7
2012 4F 4 H ACTA ECOLOGICA SINICA Apr. ,2012

DOI: 10. 5846/stxb201110131510

JEREH, WIER, BT, WHEH. BRI AR A —JE T XU R X CVM BB SEIERTSY. 42 42841,2012,32(7 ) :2212-2222.
Tang K'Y, Yang Z Y, Yang H Y, Fan X Y. Environmental cost of pond aquiculture in Shanghai: an empirical analysis based on double-bounded

dichotomous CVM method. Acta Ecologica Sinica,2012,32(7) ;2212-2222.

FigtiESREINE R AR
—— BT UG A 43 CVM A I SHERF Y

EBAB MER", HERTF, LR
(P EUKP=FRIEZ T G 1 Héjw%@’f 2B, 1 201306)

FEE TR A B I SRR SO Ss E 2 mIRE (A R P B S AR R AR . IE BRI It 5 R A
M IE A SRS A, o 3k G 3R 40 2R P B P AR 0 B A PRRK P 3R A AR B ) W] R & e AR K P IR 22 T
IRBE RIS R e HA L A PSR X, AR XGH A 03 VM 3k 3 sk B A LT R 3 25 10 3 224 b F RROXeH T B 858 75 Y Bt 1) 32
B (WTA) K-, R STATAL0. 0 R BEAZTE T 2010 4F [ PR UE L3904 X114 b 308 55 0 PR B8 A O 1982.26 T o0/a, 4945
5105 JC -a”*hm™) . BFRERY] SR REERA ZHEFLE @ﬂ'f‘%ﬁ/‘\%&ﬁiﬁ)ﬁEE"J%F&{H‘”“ﬂ AT WA
M), (R H LA (R 5 ) 3 R/ VRIS Tl A R 2B (T, W9 [l ik R B L 37— 432X CVM 2 LA 0o A B 1, BUR I 25
IR TN ZE i T A TE R A FEAY A S AMEEOR

SRR ISR PR A ; DO T3 CVM 3 RS A A A M

Environmental cost of pond aquiculture in Shanghai. an empirical analysis based

on double-bounded dichotomous CVM method
TANG Keyong, YANG Zhengyong* , YANG Huaiyu, FAN Xiaoyun

Research Center of Aquaculture Economy, College of Economics and Management, Shanghai Ocean University, Shanghai 201306, China

Abstract: At present, academics on the ecological services value research focus on the positive aspects, while the negative
service values, such as environment cost, is received little attention. Pond aquaculture performs multiple functions,
including aquatic products supply, air quality adjustment as well as culture service and so forth. As a kind of special
ecological system, the pond aquaculture also has the environment cost in its production process. A clear cognition of the
positive and negative ecological services values in pond aquaculture will be a great significance to avoid the blindness and
short-term version in the process of production, keep the development of pond aquaculture sustainable and promote the
development of aquaculture in harmony with the environment protection. This paper firstly adopts double-bounded
dichotomous contingent valuation method (CVM) and random cluster sampling method to attain the local residents’ willing
to accept (WTA) , 354 questionnaires were sent out and 340 effective questionnaires were returned, the effective response
rate was therefore 96. 05% . Then the paper adopt Logit and Biprobit regression models of econometrics and STATA10. 0
software was utilized for analyzing the environment cost of pond aquaculture in the DianShan Lake, Shanghai. Through these
methods adopted, the paper has summarized these results as following: 1) The ecological compensation E( WTA) standard
of Shanghai residents for the environment pollution damage is 104. 89 RMB Yuan per person in Logit model and 121. 89

RMB Yuan per person in Biprobit model; 2)) In 2010, the total pond aquaculture environment cost is about 19. 8226 million
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Yuan, namely 5105 RMB Yuan-a *hm™) ; 3) The latest research released that several economic social factors such as the
income of the household, education background and age lay a great influences on residents’ willingness to accept the
ecological compensation, but these factors will cause no strict trend influences on the residents” WTA at present. Such as
the income of the household, education background of residents affect the £ ( WTA) , which shows a positive effect on the
relationship of E (WTA) standard. The 18—45 years old residents pay more attention to the environmental protection. If
government takes the ecological compensation policy, they may be the main stakeholders. The paper also mentions the
discussions:; 1) Because these social economic factors have common influences on the E (WTA) standard of residents, but
the size and direction of these influences are not absolute, it needs to do a further study based on the actual situation to
establish a stable structure model to determine the size and direction of these influences; 2) By the LR and WALD test, the
research indicates that the double-bounded dichotomous discrete CVM has a stronger stability than the single-bounded
dichotomous discrete CVM, thus the double-bounded dichotomous discrete CVM can become a relatively stable research
method for ecological system service value study; 3) The environment property right should be the applicable standard to
WTA and WTP. Meanwhile, improving the questionnaire design accuracy, adjusting the research course etc can overcome
the differences between WTA and WTP effectively; 4) Government should make and conduct a make-up policy for
ecological compensation according to the real situation in order to achieve the environmental equity and sustainable

development.

Key Words: pond aquaculture; environment cost; double-bounded dichotomous CVM method ; environment property right;

ecological compensation
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Table 2 Relevant variables and description of double-bounded dichotomous model

At A4 R AR FE AR
Variable name Variable index explain
WILLI X 4y AR R bR (B )
WILI2 KA 5y i 2 PR E A RRL, B WILL21 \WILL22 \WILL23 \WILL24
Bidl XA F IR AR E (FIL AR E)
Bid2 XGRS ARME
Bid3 ZUTE RN Z S
Gender £
Huji Ik
Incl-9 FREFWA , Incl -9 43 F7R Al R EEAFULA
Agel-5 AR Agel -5 43 BN AR 4 i
Edul -4 ZHERE , Edul-4 3 RAA RN ZHFRE
Faml-3 FRENITVEL, Faml -3 53 5| 7R AN R] 1 GEEE N 1T 5L
Ocpl-5 WAL, Ocpl -5 43l F7s AN [l A LI
Lyear S AR AEFRIE X BT (4 B 1] ()
Dis JeB A b P 5 ST VAT 320 (4 254 T B 1] ( min )
Type G4 EN
Reon Reonl-Reon7 [0 4 1l i R S 17 M 32 7 38 %o 3% B A B3 15 e 75 B 4% 0 0 )

2.3 BRSO
FRPEXCH 4320 CVM 3L A8 B R B ZE A LR Bh (8 A Al AR VR EA T B B AR (3 388 () , X WTA
[ PTG R A BB R SR 3,

&3 WTA BiFEXBRNGITR
Table 3 The statistical sample table of WTA

FhR (0K
ﬁ:ﬂi :gﬁ (7O 1 2 3 4 5 6

LY GER LIRSV 20 40 60 80 100 120

B Bbra/ T 40 60 80 100 120 140
BARBARMA/ T 10 30 50 60 80 100
WILL21/% 36.37 20.51 21.91 28.70 45.45 36.36
WILL22/% — 20.51 13.33 16.67 9.1 18.18
WILL23/% 18.18 15.38 21.91 18.52 5.45 9.1
WILL24/% 45.45 43.59 42.86 35.19 40 36.36

it s, BGh FE A2 U5 A S A s B WILL21  WILL22 \WILL23 WILL24 FOREAS K 51K 100
1y .52 1y .55 13 A1 133 177,
2.4 WEFEEER

G390 U AN B AR a (PRI 05K Logit £Y) s 58 b1—bd (RGA A 433X Biprobit #4Y , H A
A1 bl—b4 435 WILL21, WILL22 , WILI23 1 WILI24) . F|H STATA10. 0 B %} kA B k47 [0 )3 $05
Wik e RIS A e R 2o FE IR MR A SRS AR AT A SR AR 4 TR

2% Robert S. Pindyck Z5% 5& F1 48 Fr A AR B 4G 56 3%, Xoh A5 780 00 47 4 X LK HE ( LR) FHIK /R fi
(WALD) K 55 , 45 5 3 AR Y [] A5 g R U A R, MRS R H YRR E, R BRI 85 ik 1 A DG K
55, FEHH AL BRI S 43 AR 1t 39 5 58 PR AR S A v B I T e S AR 80

LR R 558208 . = 2[L(By) ~ L(Bu)X’. (3)
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A, L(By) NABREIZRAF T HXTEULSR PRI KA 5 L(Byy) MITFR M ZAF T (X B LR pR B A R AH
X0 HIRME R m B X AR TE 5% B35 K6 FHE . m A RS SR A5, A58 a F b1—b4 1) m {543
WA 14 F13 13 .16 17,

R4 WHR-HXEBRSHMEITER

Table 4 The parametric estimated results by double-bounded dichotomous models

WTA AIRRA S5l
A WTA different models parameter estimation
Variable T 2 L b1 TR b2 LR b3 R b4
Model a Model bl Model b2 Model b3 Model b4
bid1 0.038(2.95) 0.019(2.99) 0.01(2.99) 0.002(2.06) 0.013(1.97)
bid2 — 0.007(2.70) -0.001(2.70) 0.002(9.12) 0.017(8.91)
bid3 -0.011(3.52) — — — —

Incl 1.963(2.11) — — -0.176(1.09) -1.176(1.39)
Inc2 0.485(1.87) -0.831(1.82) 1.37(1.82) -0.395(0.91) -0.296(1.26)
Inc3 — -1.048(3.00) 1.542(3.00) -0.188(1.46) -0.017(1.53)
Inc4 — -0.788(1.45) 1.229(1.45) — 0.065(0.85)
IncS 0.974(3.19) -0.417(1.16) 1.440(1.16) — -0.426(1.26)
Inc6 — -0.425(0.55) 0.830(0.55) -0.042(1.74) -0.155(1.68)
Inc7 — -0.660(0.97) 0.667(0.97) 0.041(2.05) -0.053(1.86)
Agel — 0.300(1.04) -0.837(1.04) 0.576(1.01) 0.226(0.99)
Age2 0.593(0.86) 0.302(1.07) -0.457(1.07) — —

Age3 — 0.422(1.34) -0.599(1.34) — —
Aged 0.449(1.79) 0.408(0.88) 0.005(0.88) 0.017(1.10) -0.350(1.17)
Gender 0.672(2.40) — — — —
Edul — -0.782(1.12) 0.407(1.12) — —
Edu2 — — — 0.811(1.78) —
Edu3 — -0.463(0.99) -0.270(0.99) 0.070(0.25) —

Huji -0.959(2.78) -0.853(2.35) 0.194(2.35) — —

Faml — — — -0.911(2.11) —
Fam2 -1.194(3.12) — — — —
Fam3 -0.673(2.21) 0.271(1.47) 0.304(1.47) — —

Ocpl — — — -0.155(0.54) -0.208(0.74)
Ocp2 — 0.132(1.28) -0.325(1.28) — —

Ocp3 -0.384(0.53) — — 0.269(1.94) —

Ocp5 -1.447(2.93) — — — 0.554(1.56)
Lyear 0.027(0.71) 0.034(1.16) -0.015(1.16) — —

Dis 0.037(1.26) -0.058(1.27) 0.059(1.27) -0.036(1.79) 0.053(1.86)
Type -0.097(0.61) — — -0.453(3.18) 0.406(3.22)
Reonl -0.24(0.72) — — — —
Recon2 -0.157(0.66) — — -0.300(2.65) 0.318(2.73)
Reon3 — 0.514(2.58) -1.289(2.58) 0.193(0.58) -0.418(0.60)
Rcond -0.09(0.57) 0.029(0.57) -0.057(0.57) 0.019(0.78) 0.032(0.70)
Reon5 -0.106(0.93) -0.304(2.08) 0.228(2.08) — —
Rcon6 0.102(1.06) — — — —
Reon7 0.197(2.78) 0.119(0.90) -0.143(0.90) -0.036(0.93) -0.278(0.92)
Bo -0.086(1.38) 0.738(1.11) 0.085(1.11) -1.035(3.79) -2.3(2.95)

log-likelihood -116.77 -188.99 -184.30 -189.73 -232.85
bid, 120 100 100 140 140
LR 202 77.69 54.6 90.7 36.68

Fi5 N ¢ K36 {H ; significant at 5%
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&5 A LR 1 WALD #8B5itH%
Table 5 The LR and WALD test of models

A a B b1 R b2 HiAD b3 A b4

Model a Model bl Model 12 Model b3 Model b4

L(Br) -116.77 -189 -184.30 -189.73 -232.85
L(Byr) -217.77 -227.84 -211.6 -235.08 -251.22
LR 202 77.69 54.6 90.7 36.68
X 23.68 22.36 22.36 26.30 27.08
WALD — 124.48 159.65 121.59 135.88

MABERI AR 5 FERAL a A RIS HPROE SEFE FRISTE 5% 1Y 5 Z 7K1 N 035 T7ERC AL b1—b4
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bl (232 \#e52 ) fBAE WA R F Inc2—1Ine7 1Y FR 04 R 05, F WA IXC 8] 14 52 15 6 T 345 75 YL 1 52
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AR T 7 1 S 2 KA
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B _E RS AT AR (1) (2), AT LIS B B A Logit BR324 B I E(WTA) 29°4 104. 89
JC/ N B = 33X Biprobit 5 RIS 2452 £ 55 B E(WTA ) 294 121. 89 Jo/ A (H  E(WTA, ,, ) = 92. 34
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Table 6 The environment cost at different ecosystem

- s VRN - - M b K A AE 7 -
AR R kit mEAREs e R CIET
Ecological system types Aquaculture pond Crops irrigation ~ Paddy rice production . Rice-fish

production
B Environment cost 5105 4612.01 7605.38 4320.47 4833.33
I Z5 R Converted results 5105 4814.48 7939.26 4516.19 5099. 65
5L Tk Methods CVM % PRI E 5 PRI E % SR AR I AR R
a BRI

1] DL FREE M IR A 5 T — M AR AR 7 IR A . — T THIAR e HAB A Al 2R | 5 5 b 3t Ak
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