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Review of foreign opinions on evaluation of ecosystem services

YANG Guang-Mei'?, LI Wen-Hua', MIN Qing-Wen'" (1. Institute of Geographic Sciences and Natural Resources Research , Beijing , 100101,
China ; 2. Graduated School of Chinese Academy of Sciences , Beijing 100039, China) . Acta Ecologica Sinica ,2006,26(1) ;205 ~ 212.

Abstract: Since the early 1960s, especially after the publication of Costanza’s famous article in Nature in 1997, evaluation of
ecosystem services has been one of the hottest and most debated issues in the field of ecology and ecological economics. Different
opinions were expressed regarding the necessity and validity of evaluation using economic methods. The main difficulties for
economic evaluation were discussed. Firstly, the complexity of ecosystem, including interdependence and transition of spatial-
temporal scaling of various ecological functions lead to repeated calculation and difficult in extrapolating evaluation results.
Secondly, the economic methods have their own limitation and weakness. For instance, different methods have been chosen in
accordance with evaluation objects and purposes, and evaluation resulis rely very much on the methods selected . These cause non-
comparability between the results. Lastly, economic methods could not always reflect real values of natural ecosystems when
preferences of human to ecosystem services change with time and appearance of new information. It is recommended that future
studies should focus on the above issues so as to ensure an objective and reliable assessment result, and provide a strong support
for establishing ecological compensation mechanisms and improving ecosystem management.
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MIMESEERSWANEEBREMEE HEXTAESRERS M ERIFMEN 19 14 60 FRFE
WARRFFEY -, T8 10a RELRNESENESAF AR~ RHATR, REKNFLERERRR
YHERILTFRER LA, P B E KB 1997 4F Costanza %7 Nature I & 3R K& 4 “The value of the
world’ s ecosystem services and natural capital PR EY, R RRETIRT BIUR W, H 5 %A Nawre LEF
P IR 1SR L. EAFERMAEREZNMNRESRAFAENABRUMLEHERXERAAC
B &, Science, BioScience, Ecosystems, Environmental Science and Technology, Science News, New York Times,
Newsweek , US News, World Report 253 & 2 K R 8% #4711 o Costanza 28 AR R EFREE LA FERH
2ERGERANE, AXEEERMHLCROEMN L NESRERS RN EFREZEHETRA
FORMESEENESEERSNEFEHREETRELE LW ESRERSLFIFHENER
EE, FHRBASES AR W, FENERRNEXRRE -ENSENE
1 4FRERFLFNETE"ENERREN
1.1 ABFEARFEFMERMLTENETR

AEEHNESREMNEWEHNER, CETERE T ARRBREMEMNEE ., LFTAESRER
FH T ARAFBRESE , AKE AR RS, BB RIR, Bl ERBELE.E—-FASA
KEDEWHRX, ~RESRENCAEZEWIAALFGHHNE BERNESRAERSHFR(NE
Yy W IERK IR A R BRSSO AR, HRALFRBERSES FERAX LRSS OES, MRMHR
IWARE FRBAESRERS R TE W, TR S/ A B 5B RE R 20 24 1552 # iR 589
A .
WEFERARNARERBRARLTZFRZ XN EA BRI EFRR, BARERERARREMGT
LB FRAMEERANERY , ARFEEFPHFEE — WA RXLOALIIENRAAAA, Z
EAREAREDFZINHFBARGE  BRABREFFAREETRETHENE—, EREIMER
TLOEBBHFEN— TN FER BT A, HRALMRBOE A RAORRY . 2 SSFEEMTA
Hxt HRAEFEDIHEARROERE, ARG ARESRENALNRS SLFENEARE", 3 B0
EBRRERNMEREH#ST T RIS E, P AENEREROE 2000 FEANTFESREIFMS
(Millennium ecosystem assessment, MA), B BT A INEMERSIETE,RE 95 MERM 1300 24
MERS5TIE, SRERESREEAFAUMMESRERL ALEHNWERBTHERESS
VMY, HAF AR AT LU BUR R R AT R R AR R AT ANERY,

1.2 EFRERFLFMHFEBERSEX

HEEREMFVEFNEFHELEAXSARXFZITHAELTANEASEL, EHWATL,F
AR UARER T ESREEHWANENGE  BRUESREELXRALBL T EMEMESENERIEA
MEE. ESREMARRMBENITMEEET XTERFRHESHBRAEULFRFRENER, THENRFASE
EHARESRERERNKE . SEEETFIPMAELICEHILS (0T 5 L R4 L0 7 5 B ) A B 1R 57 R Bk t 35
BB EM SR e , AESRERSHTEFFLRBAHFNER. NWRAAKRBRRERKE
BRNHERANERRRS, TESERENRARMA™ .

EREWKF L ESRERSIENETEEDTHE ARBHNATREZBENERERY . BRRER
T LU AR SRR A A AR B A AT AN BENEY B SEN X EREILRE, £
BRERFEFNEFENENARATHIERHABRR IR TNE, TN TRAESREARE HARE
X AP BIRUR o BT LA B BR AR 75 2R G B S50 0 A 2698 1 S8 A R 300 By B o R — T B A R
2 XTESREBENMETEONETERREFERE
2.1 RTASREMFINEMETLENE T FiE

ERREITERED— RN A, B2 TS MR, Costanza B8 X" B 23 F® %
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BRI, 1998 £F Costanza FE{Ecological Economics) | R % X B A FRINK X T LA SHE MG M5
RRAEMSE, EFENT AR HERS LT ARRAL S MSH Y 21 R R 8RR A T
AR R B4 1 R 3h 25254080 s B T 0 hs o e O B30 BN () | 777 R Al 6

¥ E OB B RBXERRE ARF KIS B30 Serafy 3 1 A8 XM 57 B9 F R A4 5 B 5 IR 5 M8
KBTS REFTMA, WTREH R BEEHH,; MAMBE MM R RBARN MR B TR WEN, &
EREMENEE" . EEREFEAHESIEREU R AT LS TORE THES2EEWHIF . Heal 421
HHREAREESRERBRS WM ETNTREERR”, TERhF—F0 50 0N R EE R B4t
SHEER X EMEERE" Sapofl WA FEE RS T WM S M EIKR B EIR %, FT LR 88t R 3% 5 IR
FHRAME™ . Wilson S\ KB LA WFEIEE T EBEERRESHBEEEALBESESRI RTS8
A,

FH A EFLERNETALRFATESREMS HEEABLER ASRERGNEAEHHHRME?
HTFALGYHEMBRAREFHRNHEHERBER, ETRE-REITHER FRERETHERLEH AR
W ESRELEURBORAFAITHES REMHN, K7L 025 2070 48 7 b i v 578 B A B 88 58 38, (U (U
L8R RSB REE R 8 MIEMG R R ™
2.2 XTAESRERSNEESEFEORERIHT

RTESRERSMEEN P ICRBIN . EHFEH,EHIE L RSB EREELESENTF 34N
H:ASRENERE  SFFITENRBYE; AR FETE L ARETEENRDRE, X3P HERLE
BEERFSDEMEFHEHEIERNE, B EEX—HRIREAN TERES,

2.2.1 ABFREME MK

(DESEERFAENERE NTESRERFHTHEHITHE CBELEELRE(EHNTE) D F
AERMYILAIIEE, XEHEERT=LEREALTENESREYNERS . B TESRERSFNESESR
R —— RN, EEEEAT E—4ASRERSFEEFEHRRAHU LNET AR ILFEAEM
ML R ERS— B ERT -SSR SEERRAREAU FWESRERS ., Hit, RFA
REMEBRERS Z AATERIREYE, B RSN EARBER WX TRERAATH 'Y, WA A
NEAEBRRASEIETHEIEARS, WES R GRS Z 8777 0 A8 TR 7 AU 54K 1 & A B X Sr
R Z BERIANL S RETHRNFERENANER . ZHIFBRERITERIM, Barbier A N E
WHEFRFDETEERRFEYEHELTHRME, BT LR EENRR M2 BT 80 B A g8 2 3
FERITE™ , T Tumer B H K EAMERS T HRFMERAME S LSS EL B RE, B R E
FENESHEKOCEMERIE, UEMNFEERAMK A 0L SHREEITE , TARFANELEFERAR
M2, AR HE SR AT AT mES M E, AANEEATEA SRS RS0 E /45t
EHHABARRENL, AR UHRESRERATB LI EMNEELAEEERNE L,

QESFEMFHESERERNE L£E5FERFEET—ENAMEEALHESTR. €RE
AT B S i RUBE [m) R AH LR R B 2 I R B RUBE A T i 1) R LA B FE R[] RUBE (] R) — B Y AR {30
EHEERRE XERPEREMIEMESEENER, BT TFESRERFNTEMREE HIH B
AR LT ERELEY, HEGTHESHRZ HM AR EEEW, S5 EMNH MBI P T REER,
X B e B PR o T R A (] A s (B RBE B e (R R, 7= A o O 1) R LR AL 4« AL BUIR S 84 T B R AE
IWHRA R AR RAEFFEETF AT B AT BB & AR A4 SRR AT REF= AE R A 1A 2 o

BEFRRERURASARESRENIBTEUIBTESRERFEANEREMERWAHE
HEASERETAMIEREMATEXR, FHFERA ORI I BALKM N EMRIFAREBRMNH
WATFERN, MITNERERSHAREBYRE. U MASEFENDEALRETE SN RIEF
FEXER, NKE D E RS REHEMBEERN™ . mES bR EEARR R, 5 S HOIRE 0 A
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ZHEE, EERX—NE,FEAFABAHEEZLENYESE MESRARL SRU IS4
FEHS MR EH LR FE-LHEA

2.2.2 EBRGERSMEFGPAFFETENRRYE BUXTESFRERFNETEIERFTLE T
o CEEAMARAAFE I — Ik, ATXEFEEASH —ENEAER, FEEFERNRUMT
ERRGTHEERNERERE TEE™ , IRNATAESRERSHETHN EELFEFENEN
HEEARREHSTHENSLS. BIEANAFFITEIT BTN 4 KR,

PR A TR IR 5 SRR AAS B R & T RE A — S R 5 Th BB ROIEAETY . EERRE M TAESREME R
HRB AN, ER RS RE b, & A EH S Z WS % HIEREC R, BT L £ S R G R K 3 LR
W EE TR EEENNESRERS RESTURHLOERZANAERRRE BN T E>,
BENEROTEERFER. B ENERATH RS T U TGRS TR, XERETHMESR
Gellt % B9 B8 T EFEZEAR K O B ™) o fE R RN LA IR A O B, 07 B A AR SR BT LR A D ik

QW HMETE T E BRI EAT-ERETHNENESRAEMRS KIFM, EE T — LR 8&E
M. TEAMTHETUARITMTESRERS B SIA EEREERXERF N HM=EHE:

D& B4 B (Replacement cost,RC) EFHEEBFMATLEIALREHTERNESRERS W
B AR IB 0I5 K A BN RE T LA B RO A LA B Rk (B4 ) B R TERLF B UM A B i, SC 88 H IR R 3o
FEBERBERWESRANBEATHEIE L™, FUAS S8 A A ER Y, T HAS HER
AL, K B L RSB R AR, EVE AR NR RIS, T2 EXRETFF
KR R KBS ANBE AT i FAES RS A E AR AT RN R, AR
A A TR EA RARM . RTTIR A R n e, b TRIEBK AR TRAIATES,
REFERHERYESREBRERP ™ . ZREFFRUEBHIX — AX Costanza F 1997 FHIH T L F
BATHIE S XARRE A RR A BREA IR ARE .,

@ikAT Pt F B (Travel cost, TC) &7 ¥ EEIFMES RITHRAK — AT RERS  RITHHARTLUE
VEEBRAERS AEMEREIL. WRBHWAESUEBHNHEZLBER TR IARGTHHA. BT
A AFE—RFAE™ , b TIPSR IR E v, BB 4 RARERUEE , Hlm.
ERRENRER K ANRREEHRIE, ZMERBE , 75 5715 8040 B 508 ; 7 A8 X R LA 2 35 i 7 BF 3t vl
BEBOAR M ERMEE D FHSWE N 5 T P AU E M E AR A S0 e i N E AT RS
WMEFITRER AW, LA EETREMRS DA BB FRM B — 84,

Q@F R M {E 5 (Hedonic pricing, HP) BT ERE L AMTHMXE R NN BEETFHESRENRS
B, i TR MR A B RS RE RN NGB R . BOr R RS A LR WA Y, #ITL S
BB SR E-— S U ERNIFEARTN AN, BRETFERTARESREN RS METMHN, &
FiE —HHLME S, EESRSHREBFEE— A R T AT 5005 8, 28X 58 S 3
T REHER A

(3) &4t {H ¥ (Contingent valuation, CV) Z AR THMAESBET HRANESRERS , T EEL
#RAFPREL, REHTH2RBRA, DB RERE T UEREEE R LA E B AK B KRB K
7R, LA AT AT AR AT Wbk R A B 4 £ T 3 0 SO TR RS . BT ER W 7E 1600 45 T 3 F SR UK O 1
BRFLA AN ELTESRERF M EFE P QA FTER. FRASMIES 0L, BT BETFER
A EFBEES B EE, EREH T RAEETANRE T HENTGHT N, R AT R R 18
B A A AT W R AR S B KRR U B S ISR R A S E X BN R ERE R
HEAHIR A WS RERE NN, TSR SR RO EEREENER. RARGHE
ENHESREDAAESMHRE, TEAERME AT AME BRRE BERE BO--BIERENER
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(4) B RV % (Group valuation,GV)  HRTHE RN 8RB ZHN TR, X EKXE T L%
MBAZ R BV ERFEHDENER L AN SBRN ZE SIS ARSI E, A RBRT AR
AW EMMARRE . R ENEARRRE  ARMESAKRED —BITEAXY SRS NE, T
BERTLARKESF RN E™ . Bd—FAF AFMITRER AL SE KT NS EEZ Kt
SMERRTHRAXYGNER MARRRBAEMRANS b HEREMTHESTFSHEMEA G HE, #id
SRR LIE X TA S REIRS M8 0 s 3 B AT BEME" .

KE SRS 2N MG TSR TAES AR EMAR Y  Fith TR —RESRERSER

A LA JURERS o, VR M5 45 R K oK 8 T 75 5] 7 B 5% 4%, AT (48 7T L £ F M. De Groot %™ LJ
Costanza 1997 SF MBI WL R A A B I 100 BT BGE L IBET 23 MASREESFH FEE
MRBRAE D, BLR 1 TUERENEBERBSAHEAMFREPHXR . W IEFEIEHAETHNEDS;
RUME BT EFEATHMEE AT EFATHENMNETEERALGEYRBETEFAK
B ETFA R (U EENER EAME  EE2ER) AT HENE(RFARELUEMEFER). AT
BOEEHE YRGB E L0l ik, De Groot™ 85 1 YOK AT R B BTAE T LM BB IR BT T B4
(RE 1,
2.2.3 AEWEFEEEEESRERFNENRBYE ZALFKFERIAAETHEIFEIFEEL—A
N EE ANERAMBRESR, RBHWEFETEMNAH LA IAER(BIARIREMBRHER)EERES
(AR EEN"HARFBRTEEAHRETFTENHNRRSE . E5RERF BB IHATTLL B KB ™ &
ML MRS wiEeE, SRR AER, TUESRERS —BEA T, S EFEEMOR NG, XRER
TEARMNZGHRA. A TXERFIANTE"REAE B "HF , R B HEBR AL 3 X IR &5 5
MR RF A B AR RERS W T IFEEEB DI . Fot, b T 2RERK S REARTHRL
DA B HE 25 7 G0 R 45 #E 40 % 6 1 B 100 T R W, 7 244 AR B ) R AT R 28 FE R 4 OB L AR ME M P B AME . FTLL,
HSREMFSEZTFTHITPNPEEHER, BHLG T BB 5.

BERAZMNEFHHEFRGERRERS IERETEALRIAEE W &KX F) ik ZwE
MRS (BN B - ARARNXEATFERTEMAYNTEMEEETHESREN. MAX
AEREBRZEFTH—MPR, B AXBRTESRENER EHASBRME, TR SESREFTESYRFAES
AGRFHNERFHERE, ENENEETESAKRTHEFMERFHES , 8% 2T EBHNEFE
MEREHRESREFMEFBERN Y BRNENEERE, M E AL ETR GRS BRI 7T REREE it
E S FE BRI A, W B EFH N EES BB EEX N,

WNRAER RS W LA A T B R & A A o] B4R IR 45, %4 AT B ACR8 20 4T & 57 VR4 7T LA AT OR$5 & A6
WAEE MATERB N ZEAUESRE NP TFEMARERFER. BELXFAUTHFERBRELRH
A RN SR IEEEESHEIRAR , REHAMEASZEVALEFTHRERS, ER
sa B 18] P9 & AR B TR fL , A — RV M 38 T R AR N 5 — R e & A R RS 6, B F 3 R BR #9048 A
G VA 2 R A DU R, AE S A P4l DL RS B PRV AG B B 5. AT LUK FE 4 fr 2 BB i AR & &
GHNETUBEIARERBAY, EXHEATHEAEERENMENESEERSHWRENHE R
BE AT IR BT A SO ERITAE L R T M E G EREE,

3 itig

R RGIR S B M TE M R AR S 2 W A M S — , E SO AR B2 3 A N & R IR 0 1 VP i it
BemEEE, FERM TASRERENANE R, FEFTHIREAKBH LT 2R MEREEEL
LHEBREESREARRS BT METEMANER T EEEE — ERNAAAR R, 7 ERE A F 8T A3 R P
B ERRERT R MRS S, MEAEESH IR PREE R R B RENELR; Bt A2 2T EX A&
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Table 1 Relationship between ecosystem functions and monetary valuation techniques
ARG @ 150 ¥ 117 4% %2 4t Indirect market pricing
£ 8RR %?s@fﬁf " e AERE REES
Ecosystem function a . B BE EFEEREA RSB EAHHE Contingent Group
. Range of Direct market Replacement Hedoni . .
(and associated goods . eplacel F . Travel cost onic valuation  valuation
. mon-etary values pricing ‘actor income ravel cos ..
and services) cost pricing
WHIhR
Regulation function
! kﬁﬁﬁ 7 ~ 265 0 0 0 0
Gas regulation
2 %ﬁﬂ:ﬁ . 88 ~223 0 0 0 1]
Climate regulation
3FTHREY
- 0 0
Disturbance regulation 2-7240 o * +
47‘kﬁﬁ:ﬁ 2 .. 5445 + 0 + + + 0 0 0
Water regulation
5 RAAR 3~ 7600 ++ + + + 0 0 0 0 0
Water supply
6 ﬁ%im 29 ~ 245 + + 0 1] 0 0
Soil retention
7R
~ 0
Soil formation 1-10 0 0 0
Bﬁﬁffﬁ'ﬂ: 87 ~ 21100 + + + 0 0 0
Nutrient cycling
O Tk skE 58 ~ 6696 + + + 0 0 + + 0
Waste treatment
10{?#} 14~ 25 0 + 4+ + o+ 0 0
Pollination
11 A=H K
~ Q
Biological control, 2~78 + + + 4 + + 0
RO B T 88
Habitat functions
12%&{%#‘_ 3~ 1523 + + + 0 0 0 + + 0
Refugium function
13 ﬁ%ﬁlﬁﬁﬁl 142 ~ 195 + o+ 4+ 0 0 0 0 0
Nursery function }
Y ?
Production functions
;ﬁ-% 6~ 2761 + + + 0 + + + 0
:{iﬁmﬁﬁd 6~ 1014 + + + 0 + o+ + 0
W
1613.%&@ 6~112 + + + 0 + + 0 0
Genetic resources
17 Y I
Medicinal resources A 0 *o 0 0
18 W B 08 3. 145 e 0 + 4 0 0 0 :
Ornamental resources ‘
fHEEE
Information functions
19 BEHFD
Aesthetic information |~ 110 0 0 tE 0 0
2(?1(%5_%&)3‘&%? . 2 ~ 6000 + + + 0 + + + + + + + +
Ricreation and tourism
20 XERER
Cultural and antstic insp. 0 0 0 0 £+ 0 5
2HMEFEHER :
Spiritual and historic inf. |~ > 0 0 tte 0
23 Fl ¢
Rl E8E s 0 0 0 0

Scienceand education

O#HETF Costanza(IWN W HRFRM R TAME, OHETHMA AR TN E(IHTHN K- EE-FHRA): + «+ + BERBERATE;
+ +  BRKEATE;0: BRHE Costanza BF 5T 0 5% FI {8 0l 88 8 A1 49 77 % O Dollar values are based on costanza et al. (1997) and apply to different

ecosystems; (2)Based on added value only (i.e. market price minus capital and labor costs) ; In the columns, the most used method on which the calculation was

based is indicated with + + + ,the second most with + + ,etc; open circles indicate that that method was not used in the Costanza study but could potentially also

be applied to that function
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BREOETRTAFHEERER RS AANEREERE, T EARNESRERS 1R REREE T
B 2R {5 B B0 BRI A 1L, R A L3 M A BB BB S

IEQH Costanza i i - AE SR EMF WEF M EIF G XERERLRE T EHXE, AL W3R T FRM
S XESPREERROERESSH ¥R BB, 2 o 545 % B B ARE LS H A0 G 8 8, %t
BTAR R E AR AT B FIPIRHR B E M. 55 1B 5T 8 B R A S BRI 90 T FE 40 B LT AG i A
PRENEE, EREAESY5ESRFEME, BARNESHENEANNE SRR NES RS Ik
HIEROLTAT R MUGEESRERS IRIFER T, ARAREINESEERS DRRGEEILH
BEESEMERRE, FESRENITEERERF WM A A BN, UE R ESHMEILH B E RESR
GuE IR TARR B 1 3 Fo
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