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Using CVM to estimate the restoring cost of Maqu grassland
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Abstract; Understanding the economic value of grassland ecosystem restoration as well as how people perceive its role in
providing service can provide insight into the grassland protection and the kinds of policies needed to ensure sustainable
uses. We used WTP ( maximum willingness to pay for grassland restoration) and WTA ( minimum willingness to accept for
overloading livestock in grassland) in one questionnaire and Anchored Payment Card ( APC) as their eliciting tools to
estimate the restoration cost of Maqu grassland , which is one of the important parts in Tibetan Plateau ecosystems. The main
results are; (D In 525 families, about 75% (394 families) selected the WTP approach and only 24.6% (131 families)
selected the WTA approach. For local people, the reference is that most of them judge the rich or the poor just by the
number of livestock that family has. Holding on this traditional opinion, people seldom sell the livestock and wait until they
become old enough, which leading to the number of livestock increasing continuously and giving raise to the grassland
degradation. Q) If we assumed that the restoration of Maqu grassland ecosystem needs 10 years and divided the restoring
period into two stages, then the former 4 years cost was 3.4 x 10°RMB, the average cost was 0. 85 x 10°RMB per year.
While the whole cost of latter 6 years was 0.126 x 10°RMB , average cost was 0. 021 x 10°RMB per year. Within the total
cost,, the payment value ( WTP) was only about 6 % , the compensated value ( WTA) was 94% . These suggested that the

ESWH : BRK 8 AP E BT ITHRIFE B3 H (90202009)

U545 B #7:2007-01-31; 4&iT B #4:2007-12-29

EEEMT - ERE1I4 ~), B, BRSTABLE, TENEESLFEF. E-mail: caojj06@ lzu. cn

# B INAMEZE Corresponding author. E-mail ; guozdu@ lzu. edu. cn

Foundation item: The project was financially supported by National Natural Science Foundation of China(No. 90202009 )
Received date.2007-01-31; Accepted date.2007-12-29

Biography:CAQ Jian-Jun, Ph. D. candidate, mainly engaged in ecological economices. E-mail; caojj06@ lzu. cn

http://www. ecologica. cn



434 BEE % .HiElESRARE A FAENETRS 1873

restoration of Maqu Grassland should mainly adopt the measurement of accelerating the superfluous livestock out of the
Grassland. Then the pressure of Grassland can be mitigated, and its natural resilience could be achieved. The result also
shows that the method of the combined WTP and WTA in one CV ( Contingent Valuation) survey is very useful in estimating

the cost of environmental improvement projects.

Key Words: Contingent Valuation Method ( CVM) ; restoring cost; Willingness to Pay ( WTP) ; Willingness to Accepted
(WTA) ; Anchored Payment Card ( APC)

R R R R X AR E R RENRNFHRKEF—BRARERNAAEEADEMHEEERT, E
WASREFRA PERESREMDE, M X ITOEELHEN B RAFMBIHERGBUKE, FBHEW
FIDIRER AR AL RIS, R B B R BB AR T AR s Y, M SAGMEIRETE
KHEAZBRIBRT , BIEERRENERM L B ASER, BEHEAR LEY, &5 LMt S TEZMIER
0, @R S ARG R B HMGRESHE HARIRED Y . — RS, BIUESRERES 2 R —F
RARKEFZ X REHTHRRES:; B—FMEEALXN TR T EEgSma™ , EnER—TE R
MAGTR, FESHHSHENERS S, MEMEMKET B B BUF A E, R B LT s
FTH RIBAT R IERS R, = AR HE Y RB RN 25 3% e ~E A EREEEE
Y RERSET . ASCRA B RTER_ERTHERN ATy m s ye n & Eirms ,
¥ EE TR RAEERKE PS5 BB RN RR AT MR/NZZ TR, FH LUK, X435 i 5
AR RGN B RE BAN SRR BAREST T 7HE, A2 N R & B MRS 5 oA th Rk E 48
BRI S KR
1 HEEER

B BN T HRE VRN, A FRERR . RREMER Y 85.9 x 10* hm®, (5 + 1 B E R
89. 4% , 5t BEH R H I e SR Y R B R 3, A T SR —— R BRI IX, R W SR — 4K
%" M mIEAKE Z 60, R S AT R B R E BN A P A EROR B T X RAES R

VAR , B RREBEE, R EE KB R R R EN TR R (GRES Y WPIRSREN,
FEE B B L ER T EEHRAR EEE R, HAE 58 0.4995 10.2684) , INZMEHEEHER,
{15 Y 2 s R PRI R A, BAREE I, 1989 FE B E ik 35 TAFEHN, F 20 k42 90 1%
K, B 40 ZTTASEHA7 ;2001 FLBRBEHERE X 16.7 x10°hm’, 5L HEZHEHRA 19.4% , XLHE
RCEEW THEMEREKRKT, 2B R YRR ST EE, HM B R E L SRR
BRI A RS K FRSEBOER . B, M eB RIS T KRR R, EIMAETE
HIRFE H 20 42 60,70 4L 478. 8m’ /s, 80 4R R F M & 428m’ /s, Wi/ 3] 90 4L 393.3m’ /s, i
20a BT B B 17.9% " BR B KB BRT R BT THRRN EEREZ—,

XX —IOR, B BUF EEF AP RT S, R T SRR E I, RGBT R IR K EMA
BOUKTRERS, RS T —ERBEK. 1998 432002 4 5a A+, L5 A B E AR 131333hm’, 5
BANXEFREGN 33% . AT, 535 B LR R IR AR E ZE R A L, W EFAERKEET, 1998 4£3)
2002 4F 5a 3t Bit4d A 2338 T, BIE4ERA 468 Ao, B4, KEBRBE WAEAE BRI E B
PREBORITLE . BRI, 5 S0 2802 B ) 350 it BE R R L
2 FEHMETEEOEZREZAIRR

M EPPAE 757 ( Contingent Valuation Method , LA T #i#k CVM) & 4 T PG54 L (8 T ~7 B4 AT
B —Mrk , RET F XA THE SR ER A RN ET G R EN T ZE AN —FER, B E G R
WA AGHERZ b, X—BEMBE A WA 387 B BB 7 SRR AT, TH 208 R B A A 387 i,
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B F—E BRI 5, LURF G BT A S BB  SFC SR AR A BRI Z F 2,
S EEHE R 1958 £ EEZFAE RS K (US National Park Service ) % BN hi 42 M Fi 38 ( Delaware River
Basin) }i1 X P AMERTE SIBES , Fa i E CVM IESRN FE B9 FF4f o X 7 3k 3 8 18 22 B8] 2 ( Constructed ) X,
PR ( Simulated) T 47 , HE:5 | 2 BN AR E (SR IERHME EER RN ERNKENES) . FZEE
BT LAFS B (P A) 4% 3K, Open-Ended Question Style ) i f 135 7 i i 5 K S A 2 J& ( Willingness To Pay,
WTP) , B B PR R g 2 ( =43 =k 3 ) 4% X, Dichotomous Choice Question Style) [FIZZ /]2 F
EERAXREREREM I —EHENETN, KEARFRBISMEZEZ —EHE N R T2
( Willingness To Accepted, WTA) , 3538 5= 5 S fg WTP F1 WTA 435284 WTP 1 WTA 21,74 2% CVM 1948
FES RSN EIEEN R RS MY —3C, CVM 25 i kb & 15 B e & F e S EE
R B B RIEH, BEARR I AW 2R B X AR X B B AR B A LB R,

S LRI R JE, B 20 fit42 80 4R X, CVM Bk EEK R IR B H % 5 4 (US Water Resources
Council) HEE M BTG AR . Fit, BREREWRRA, RRPERE - KERH CVM FikR7E 20 42 90
R, JEAE, CVM HAREBZAEXEMERRWIEE BT, B, AR L 40 ZANER CVM RSB 2853 2000
Bl ,AX 1990 4F ( EE R B JLAR) 2 2001 4F 10 RAFB A, 52 A R R4 500 255, S M &
I I8 IR B B B0 R B BIE B AL BUR AR R AR SRR 0T U B RHIR E L B A XA
P R RS RIS S RS SMETMA T T . ERE, CVM EBS RN~ WA E S, B
AR EA RBRPIT L R, B SR R 2T IRIRESRERE P EEE " RN
FEEDE AR IR R E RSB SRS IR Y A RSB AL I T &,

3 EOMEMESRERE AR EGNETM
3.1 [EBIRIT

bR, R RRER R TR, ~MREER S, FPR (N ATH) , fiBESRBE, T/ WIP
FE A—FRBEREE N ( BRAKE) R BREE, TR WTA FX, BEKEBRARIFRIRE Tk
AR AR BER, B 8 TR AR AN BRI R E MBS BT A T H, Bl WIP f1 WTA ZF1,
SWE AN, AR FERE NS 5EREEE R . HR—EEEAN BN ERERE TR (WIP),
HOoREBEHFEUEBIS, BREAEES , NTR R —E MMz (WTA) . R0, LATZ % CVM a8kt
SR A R AR R WTP SEZAE , 5= X WTA RYBMR" , S 31X 4 S 49 7§24 ( Reliability)
FIAE L5 B 55 2007 95 EL  Suitability ) E— B AR AR 7, #3848 Macmillan 57 g g 30, S Bk B —
B9 WTP [  T —2ep , B KIE WTP fl WTA g4 A Rl — 529, 248 R WTP F1 WTA 2 FRFRAE
30 B R AR s SRR I AL 2 < B B O B — WTP [A]8 B g A A & B s EH IR, 7
AR RIRE BIEMX N K E S, R85 E R RES 5B E BT st IT R, Am{RIE
SR EST R M,

Z R E X R RE Wk CVM, ARBAIE T S 7= M M AT R, I 4R R Z 3 5 72 B R IR, )
HIHAE PR EERS MAI]E WTP 5% WTA, Ed X &R WIP 2 WTA 5| 55807 F1 Hds , s DL g
FE AT~ (Anchored Payment Card) AHEF|'F T H, X#5|'F T RS BB SR2E, B RARMEERE
&1 A ROBATEAR R S % Y3 T AR B WIP 8 WTA ¥, 3422 M KA X & KTt
MR, BRABLUHE,

3.2 WEA#E
3.2.1 WERBHAE

BHARIBHA XA TRHEARER(EERUTRAKERED , MEMEE HRE R E R
KRB % . KRG, EEBHHERF , 8 B AR E BRE RE RS TE R, R MG
7T EMELR, &, BB, &t lEE, EAEXFESHEF. FRREHNEENFERE:
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EHRWRE GRURR IKEBENIRE BB XN WIP 5 WTA, 835 , R FE S35 2 2 B0 MM
KA 30 24 TAHEA BRI 22 M KR Rl 22 Be i 30 A LS AE Ve TR S B AR AR, R 18 [R) 6
R W E AT RBARE, BTSRRI, R, A RAAMEA R KRE LAA SRR, 5t
IATRESEHAT T AR, k2R E B EEBUF RN P O BI0HE, BUE N\ B IRHHE R R EHLE R
50 P RAAFEBEXNSR , SA TR, M EEHT T RN EMEIE. BE&2ZMKERGRXRERHERE
IE, BRAER .
3.2.2 [RBABERZLAE

@Iéf@ﬂﬁﬁ?ﬁ%p’:ﬁﬁ—‘mﬁ%«ﬁn WE TR, USBREMHEZTE, FEHZEHIRE R 20a LLIFTH

o BRAMERME, FERRTFUZR, XRHFLA W —BEERS; —REOHEHE, R,

%Eﬁé‘%ﬂﬂﬁﬂﬁ%ﬁ?o EREEERBERF R HRBEE—F) 7 WREBEE M, R RE
(1), BENHEEIZ R (2) .

(1) RIEFERRN 10a N, REBEN BN RERA FREREH Z70R ZXRX—3HR, 7 T '
HI%E EFT4),
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700 800 1000 1200 1500 1800 2000 2500 3000

i EXNEEAR, ENHEERE(TEE) A SFRARY BHEGRAHMAKRS HEEI EBH
M C Bk EREBUITHIRE D Hit

i HFXNBEEANE, HEEMEMEZAAFR:A iﬁ%mﬁﬁ Bk CHiExhH DXH

e

(2) 145 T EPFHE DL, 2 HIE A R S B B/ MIMEB R BT E3T A (B o0/ Rk ) o
i 473k (—PEHME)
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3.3 HAREBREEARLES T

FEAR RS E R, LS i B BT & (80 BUR Y B B, B4~ 5 (87) &4 100 o IEAE I I8
i, 2 REFH SRR FEY, BETREIMITRERZE, FiE,100 PR R 8ER AR REHLIH 515
BIFE. FARZERAASREE, AP EERA SR NRE HARERREBRARSHERTF % THE
WA . BMItEL & —8, BRSO E A 800 P, JE I TR EIRE, A T I, Mk bnse
BT 559 fr Ry AEERS

559 BrilE A 19 RS FRAMEE T 52 BUIRARY 5% ~10% (WTP 5 3000 JT) , e A 8w
TEHERR 513 Gy RIS RN A BAMEBARE AT 56 , AT BUE RBAL B 1 (3 RS B EI A H AR A A ZOR
(ARG 18 JR% ) s 36 33 ik i , Akl 525 47, A AR 3R 94% , BilA BT R B3, !
AY BB RIS, B R E s S 5 UEER, S wRR.

B S G TRE T 525 AMREA T, Horpr . S0 489, (AEAC BB 93. 1% , LR 36, HEA BA
6.9% sAFIRBREG 75 % B/ 18 3 P 34F I 38.5 % X —AF IR BRAB S B 1 AU RO ML, S BETE AR B
RARER. FRIHH RS EHR AR B, W B IR E A B R I 3CH 299 A, G
A REH 5T% ,/NERRRE 188 N —AFABEAY 35.8% , 1 H R 30 A, SHABE 5. 7% , B+ KFH L
BRI T N ABBAHARN 2% , I SR RZUFTEELRMS T, 280l B ek, A&
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Table 3 Income and expenditure of the families investigated

I H Item 412 Category
KA (Ji7t) Income(ten thousands RMB) 0.5~1 1~1.5 1.5~2.5 2.5~3.5 3.5~4.5 4.5~5.5 >5.5
Ee B (% ) Percentage (% ) 27.1 20.6 12.3 15.8 9.3 5.2 9.7
St H (77L) Income(ten thousands RMB) 0.5~1 1~2.5 2.5~3.5 3.5~5.5 >5.5
(% ) Percentage (% ) 31.1 38.1 19 8.5 3.3

— B , AR ZH IR B TGS, R A YRS T EHEAEE I REE T,
Hit, S RAE B MRAFZHIE, AR HERIEHIRICTE, RARE TS (RASHEE MR
AR AFBNM A S, L W EAE B R AT BRI AN A=Y — 5B E 1, BRiE
YHBURERT VAT RIRCEE, 258 TRE SR , KI5 X K FREARF & LR, IEX M EEE AR K3
WA, ATE 3.5 I T RFERERRAASEN , RA SHRAMED 3.5 Tl , A AR BG5S
REARAE X BAR BERIEHRKR(r=0.272,p <0.01) ,FEER ARG, X H B2 NG
4 RS

B RN F A AEHETE SPSS(11. 0 For Windows ) 3 MAH #1719, 525 PR EY,394 R E#E T 12
RS, 5§ AR 75.4% ,131 PEETHAOMUE, 5 SRR 24.6% , X—55R B LA RUHE
BELZEPRBENEENSERRILBEAEA B, MR, 40 2004 4 FRHRERSF 1A 23%
29% , RHERESIEHERE AWK, AT R EMRFERL, o, MIARKEE (3.5 Tl k) 5Kk
AZREM W, B FEFEBOHERENEBRRERES, BHEERP, H62 PERRARE, Hf 38 1
(61% ) B8 T W AR , M 463 PRIKAZES, RA 93 P (20% ) 3 TIRE R, HEXMHERMIEREE
= ABE , SR E TR AR BEY) EERE  HEMIPRHREAEFRIBLAEE, Hit, Zuikr
v B FF R0 R K A B T b A 8 & I v IR AR
4.1 WTP 437

A RBARE R EE S, 50 ST 100 ST EE R, 403 14. 2% 1 19% , H B KK A 200 T

(10.4% ) \300 JG(6.9% ) \500 JG(6.6% ) 1000 JC(7.4% ), XATHHIEFEH,34. 7% W REFE T ZHE
R E % 1% 5B TIBE.26. 5% FE T HIF 1, B4 27.8 HFETHEATHR, WIP BARMEM AT HR
FEARG RS R BN 1 702 Frs,

240 — 8 1%/ Labor
B ¥il7 k5 % Restoration fee
O #8#Donation

80
200
W HABOthers
m 60 g 160
2 =1
L
x =
=3 g
g wl ;;:r 120 |-
b 5
B B g
20
wl H
0 [
N [ S S Iy I N I

0 & 20 50 150 300 500 700 10001500 2500

(]

510 30 100 200 400 600 800 1200 2000
- . ZHAR
BUbRH Bid value (RMB) Payment apporach
1 WP BnfE s B2 ZAFRAH
Fig.1 The distribution of the WTP Fig.2 The distribution of the Payment

(a) Labor; (b) Restoration fee;(c) Donation; (d) others

hitp : //www. ecologica. cn



434 BEE % .HiElESRARE A FAENETRS 1877

WTP 15, £ R R T LA T AR 50 STRL T (BRF AT BAMER RIHRE ) 18.8% , H
HAREY 20 BUSRER R R (4.2 % ) , LA 20 STit;1000 JTLl B RIHRE 6. 9% , H P AR{E g 2000 SRR
F(3.3%) ,# 2000 St . RA 2.5% HBOR & TFMN, BBEEAEF EXE, FASRRE4,

R4 ZHBEHEER
Table 4 The Percentages of Payment Bids (RMB, % )

#AR{E Bid E ] Percentage ¥ +E Bid E 4] Percentage #ArfE Bid Eb 4] Percentage
<50 18.8 200 10.4 700 1.0
50 14.2 300 6.9 800 0.8
100 19 400 2.3 1000 8.8
150 4.3 500 6.6 > 1000 6.9

B WIP HWMAHTE T, —RERREFHETR. B4 B8 WIP 3y 133569 Jt, & /7 3F 34 339
76, XATERXIE 290 ~387 Ju( P < 0.001, ¢ = 13.6) 7729 493.5 Ju, WIP St ARIEMHXHBE
(p=0.05,r=0.88) , SR EAMRBEARE(r = -0.15) , SEHPRENL R WIP BARES A
¥, B TIARBE LS, W 8818 5 R E BB R R E BRI A K. Bl BUA H0m 8000 /1, A #
AT E 5% KBUR BRREAR S, X — IR, 4975 6000 P4 RESRAR S, MEMAKK WIP 2y
002 x10°50/a; AR HAHER , RO RRREE BRSO ENE, W H B R WTP £5°% 0. 021 x 10°
T/ a, W T IS(ER WIP,
4.2 WTA 5t

A FMER S rh , BAREER 1 70 AR BRI 5. 5% , it m AR E I h M E R B RFETEN
“ H H %3 (Free Ride) .0, b BB AT R 40 A T B2 MR BURF RO AMEBOR , 5 3BT 2 BRKR, MER
AR, BB 1 ICLl B (a1 50) BbvE. ZTFEMER &, B BB 1000 T RS E,
ERERNE RIS EEE . LBEUEHS FAMER SRR ERERE R0 BINE 3./ 4 iR,

30
30 -

\o)
S
T

v
I
i Frequency

Wi Frequency
=
I

=
T

0 L J
IOIOO I 15‘00 ‘ 25IOO I 35|OO | 45IOO | 65IOO ‘100‘00 | ’ S 350 a5 550 60 50 mso os0
) 750 850 950
1200 2000 3000 4000 5000 7000 15000 250300350400450500550600650700 800 900 1000
He#pfE Bid value (RMB) HeFRE Bid value (RMB)
B3 FERBRAMEN B4 FERRATEI
Fig.3 The distribution of Cattle’s WTA Fig. 4 The distribution of Sheep’s WTA

sER 20 48 LA B FMESE L 1000,1500.,2000.,2500.,3000.,4000 TEHT 5000 TCHYEE , KU REAR B3
) 10.1% .23.3% ,16.3% ,12.4% .8.5% .6.2% 1 3.9% , FHE LN 2545 J6, 5 YT Hr A& JE B #
i, HAEL,IEH CVM Fik 5T e T AREA—, BAEAUN, BB F LR i Z W £ 1 B4b
P 4 85150 T, 3K 660 T0, H A HARE K 400.500.,650.700 TG 800 JTHY SR 243 5 K 10. 1% . 20.
2% .5.4% \1.0% F14.7% ,1000 TTH) & 24% ,
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WTA 1155 WTA #EMIA ERHEIF2NITBE AN FRNITE, BB AHNEBHFERE N 40
ZIAERN BIRAEALER, B TR BESECEAE, MR REE B SHEREN IR R
SRR RS , AR BB E TR RIB R, e/ N T A LhHE . R8P DBE 20
MERNITE, 2BHER 15 ANFERME TREER, PUTHASE, LhERBEHE N S0 T FH
o VARFEARS, BEE/ HERENB G SR 24.6% , B I AT H#E BT H 35 gl 36 2000 PR REER
B E BERKE Y, 8 P FHERLL 62. 5 N6 B FRAMELL 660 Juit, B WTA 5 0.83

x10° 55/ a,
4.3 HEMEMAERRERE B

35 i B AR R R PR R AN R B AT EFAMES E M, Wik 2 WTP 1 WTA 2 f1, HEIEITER
&, WTP 34 0.021 x10°J0/a, fBER4FA 2000 PG REZEKEREE , WEFEEKEEKE N 125000 4~
FHA, TRRABERAG 50 TANFE AN 4 F IR, W, BT 4a BERNRE AN 0. 85 x10°70/a, J§ 6a 1, &
SERPRE BLAN 0.021 x 10°J0/a, B4 10a B9 BIKE BLA N 3.52 x10°J0, PRE WA 4MEHHE 5 94% , %
I ER & 6% , i35 i R A S R P E B LUMB B B & AR M@ IO, S BE M E S, A
MARERERFFE RS, FHEREE, ATRERGN XS ERES RGN BRKE, BFKR
B RERPATEE
5 Fig54ie

AR EWH WTP F1 WTA YA Bl — 55, X335t B R E AR BT T il . FERIEAR :© [H
HBREEYS, RITERYRAE WIP fl WIA BiEZ MEFER —, HR T AL RBEEEH R NEER O HE
BITTRE , AT B PP 45 R IEF M T ik, @ — L RAEFIZ WTP [a] B , R XX RATEHTT AR
W MNFESEEEHBRRLN 1522 5 EHKE, FERE AR ZSRBEBANESR, A SR %EET
BARE, WYX — R, B BIRRA M ORI 2% . @ LiRSEE hEME CVM W45 kB FA
TEPAAEE N LA, TUAAE SR ESE BB RETSERN AN BREERA T, Hitb, 5
B H AR E O AL A BRI RTRER T ™ . R, AR RE Y A N RES R T
BRft. AP N EERT S EL TN EERE, FEURHTARERR . @ Bkt T%
Tl LIRS, R TR R AR AT B BN R, E SRR AR E, HASKH BRI FER$ .
TR BESZEEEBEKIBEEN" AR E AN GEHMN N ESEN X REERE K. RKEZE
EERRTFEM, REERADMEN P TR RN ZAERE, F8 WIP 25 € RE. @ —8&m
B, HTHERESL £ (Loss Aversion) .03 FI3E 5 3% A ( Transaction Costs) K HEEH R, WTA {EF 1R = B X
B, AT, ABIF R WTA S55 30, Yk R 2L BB S5 SR S ik e B 8E , AEE R TEE, X
RER UL CVM 5 ikReA B0 A T ™= MM E AL , ARt — 25 . @SBRIV EAEDGE , EIAE
AR, RIS T B TAEARHEEE, BRNEIEAR T TR, B8R e —
FRAR RS, AR B R E X SR R TS B BN REB S, TR MR ES ., OB K
B YME BN — KA. AEE—B N, Rt P dgags 530k, RN ESEE 23— T, 2w
B WA BE A,

B, ARG BT 2 iy, LHE WIP 5 H., ENBEE, 5B D] Ll R &
HRE LR R B BN [ Bl S S R B R, T CVM TG 5 R FT M 8es , AR RE T L br iR
Zieh, EI, BB MEM L, BRRE A, MEEREEN HEMERKE LS XS MCBTE, BUFXE
BB EHE N RBEMNWZETETUAME, HFBRRERRAEEE ™, H PR EGRHERE
TR ER RS FED,
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