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Abstract

Human well-being and development of coastal zones has always depended on the services
provided by the coastal ecosystems. While demands for ecosystem services such as food and
clean water are growing, human actions are diminishing the capability of many ecosystems to
meet these demands. Human activities have led to the significant changes of ecosystems’
scopes, distributions and conditions. Globe coastal zones face the great pressure from
.. economic development and population growth. Human activities have been the main driving
' forces affecting the coastal sha{pe and coastal ecosystems. It is very important theoretically
and practically for sustainable development in coastal zones to study the value of coastal
ecosystem services and evaluation methods and to integrate the value information into the
coastal zone management.

This book presents a systematic evaluation of services provided by the coastal ecosystem
and its application in the coastal zone management using multidiscipline theories and
methodologies, including environmental science, ecological science, resources economics and
environmental economics. Combining theory with positive analysis, this study contributes to
the literature on ocean and coastal management research in seven ways.

First, the study demonstrates that coastal zone management decision should be based on
the value of coastal ecosystem services and should be ecosystem-based. The conditions and
trends in changing capacity of coastal ecosystems are summarized and demonstrated at the
. outset. Through economic analysis of coastal ecosystem issues and study of the evolution of
globe coastal zones management models, we conclude that the coastal zone management,
including decision-making and design of economic instruments, should be based on the value
of ecosystem services and the management area should combine marine ecosystem with
estuary ecosystem and the watersheds that drain into them. The application of coastal
ecosystem service evaluation in coastal zone management i< also discussed.

Second, a framework for identifying and classifying coastal ecosystems and services
provided is developed. Identifying and defining the coastal ecosystems and their services are
essential components in the valuation and management of coastal systems. There is no well
developed framework to identify the coastal ecosystems and their services although there have
been a number of articles on the evaluation of coastal ecosystem services in the existing
literature. Employing a global land use classification system with a high level of
standardization (FAO-LCCS), classification of coastal systems of Coastal Systems of Europe
(CSE) and typologies of the Land-Ocean Interactions in the Coastal Zone (LOICZ) program,
and adapting to the recently developed typology of the system of ecosystem services in the
literature, the study establishes a formal system for classifying the coastal ecosystems and their
services based on the definitions and relationships among processes, functions, and services of
coastal ecosystems, and on land coverage, functional diversity and habitat diversity of coastal
systems.
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Third, the study examines systematically the evaluation methods for ecosystem services,
develops an integrated frame work to assess the value of coastal ecosystem services, and
establishes a procedure for selecting feasible techniques to evaluate various services. We
examine the utilitarian and non-utilitarian value of coastal ecosystems and services provided
by them, and the role of these two valuation approaches in the decision making of coastal
ecosystem management. We establishes a conceptual framework for the assessment and
valuation of services provided by coastal ecosystems, which considers the ecological structures
and processes, land use decisions, human welfare and the feedbacks between them. The study
reviews and compares the valuation techniques of various services provided by coastal systems,
and establishes the best feasible order of methods to evaluate the coastal ecosystem services.

Fourth, the study develops a systematic approach for the measurement of overall
socioeconomic benefits associated with an integrated coastal management (ICM) program.
Integrated coastal management (ICM) is ‘an accepted management framework to address
coastal and marine environmental problems and to achieve sustainable use of coastal resources.
Scholars agree that one indicator for assessing the success of an ICM program is its
socioeconomic benefits. Although conceptual framework for ICM benefit-cost analysis has
been discussed in the literature, there has been little attempt in the research community to
develop empirical assessment of the overall benefit associated with an ICM program. We
develop a systematic approach for the measurement of overall socioeconomic benefits
associated with an integrated coastal management (ICM) program. The analytical framework
includes multiple marine industry sectors (e.g., ocean shipping and commercial fisheries) as
well as environmental and resource sectors (e.g., water quality and endangered species). The
net benefit measure captures both economic and environmental effects. We apply our
analytical model to Xiamen, China, using empirical data from 1992 to 2001. Results of the
case study show that the implementation of ICM program in Xiamen has led to a significant
increase (80%) in annual socioeconomic benefit from its marine sectors. Thus, the Xiamen
ICM program has been effective in achieving sustainable development.

Fifth, the study presents a framework to analyze the equity of ICM. The distribution of
benefits and costs of ICM among different income groups and between inter-generation is the
key factor to determine if ICM can be implemented smoothly. However, there has been little
efforts in the research community to develop equity analysis of ICM. The analytical
framework developed in the study includes both intra- and inter-generation equity analyses.
Net welfare change and benefit-cost ratios for each affected groups with and without ICM are
employed to determine the intra-generation equity of CIM. The changes in society’s total
capital stocks and the natural capital stocks are used to determine the inter-generation equity.
The analytical models are applied to Xiamen, China, using data from Integrated Treatment of
Western Seas (ITWS) project, which is the initiative program of the second round ICM in
Xiamen. The results show that there are serious intra-generation equity issues in ITWS
although the overall benefits of ITWS are far greater than the costs. The loser is the fisheries
sector, whose welfare decreases significantly after ITWS. To improve the policy, we develop
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Abstract

two models to estimate separately the compensation standard to losers and the shares of
contribution by winners to a compensation fund under ICM.

Sixth, the study constructs an economic model to assess the value of marine space and
marine environmental capacity to provide sound basis for economic instruments under ICM.
While marine environmental destruction and marine resource over-exploitation are urgent
challenges facing us today, the value of marine spatial resources continues to be overlooked
and undervalued. We have begun to reach the limits of the oceans and must now begin to
utilize and govern them in a sustainable way. Imposing usage charges in sectors that utilize
marine areas for production or for waste disposal would be an efficient economic instrument to
discourage waste, optimize distribution, promote conservation and provide funds to improve
sea areas health. The essential task for establishing the usage charges for marine spaces is to
estimate the value of marine areas. Based on the theory of valuation of marine spaces, two
operating models are developed to assess the value of marine spaces and the value of marine
environmental capacity. And the models are applied to price different types of marine spatial
functions in Xiamen. The results establish marine usage charge for the Xiamen government.

Finally, the study presents a series of ecological economic models to appraise the
ecological damage and value of filled seas as production factors to provide scientific support
for the decision making of coastal reclamation planning and policy. Coastal reclamation
usually means that the sea is filled with land to create more useful land area. The reclamation,
however, results in heavy losses to ecosystems of the coastal environment. The value of filled
seas as production factors and ecological damage of sea reclamation must be integrated into
the decision-making in planning and policy to ensure sustainable development of coastal zones.
We apply the models to Xiamen and find that the values of filled seas for industrial zone and
for commercial use are 48.82 yuan/m? and 1251.4-1572.04 yuan/m’, respectively; the value of
ecological damage of sea reclamation is 646 yuan/m?. The present usage charges are so low
that they do not include the full costs of sea reclamation and should be modified to 694.82
yuan/m’ for industrial use and 65% of the adjacent land prices for commercial use.

Keywords:  Coastal ecosystem; Services of ecosystem; Evaluation; Benefits-costs analysis;
Equity analysis; Ecological-economic models, Ecological damage, Xiamen
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FAEFFRERRE. NORRERM BN, AREAESESREL RS
MRERBE EF, BRTOREEESREANES. R, KK, ARERREEE
B L, FEMRRFRFENSE, RRERE— B, MRS ZELL1EOLER iR,
SEERIER, XFPEEMRN N BIRE, BV S AL B AR R R R S
FBKFORIK R AN, DRI — BRI RS IR e i B A SN B R,
XM EEMASHMNBETESRE —LETER AN, TXF4ES R A5
KROMEFELLARBANNETES.

ERALNEE T ESRENSENANERBRE, Hh—MEEE R E R R
ERRARMBB T F ARG HM AT TH. BEMEE AR TR AN EETS
PHEEAT UG, TSRS ESREMEHNE, SR EEFHNEET I I ARET =48
R, HEAERKZ PATFHERD . S FESRERSMEN T TEE LSSk
3ATHMER: OEFRENATRASE. BETESREATUIRBEESHRES, HEA
RIWZBEHT. B—NEREH—AEIRFEERRN, SRERTRAK, REEREAR
REBMRSHNERE R, RFEERT M LA BRI TR, DB AEDS R ZH s
%WW%Wﬁﬁﬁ%ﬁﬂ%o@ﬁﬂﬁ\ﬁﬁﬁm%ﬁ%&$ﬂ0®ﬁﬁmﬁﬁﬁ,a@ﬁ
WL ET R, BEERENENREEEARBEAL. —ROANU R GREE ERE
TRESEARNERTENER 3IRTRENTERE, MK, @f U LR/ HE
HRENMERETESRENBIR.

WEEESRENLTERER, UREBEEANFSE SRS ES RS RARS L
NHBERFER, FULWENEREHE AROFRN, B A RS YR e T BB,
R Z MTRE MR R 00 E BN T A 45 B A BUNG B BRI Y A O T 15 4
FH. BETEEEERANRBIEES X RGN RBSFETE. SR
PR AT #7620 F 09 2097 R (Underdal, 1980;Levy, 1988; Juda & Burroughs, 1990; Cicin-Sain,
1993). 304K, A EELH 1005 BRI E B F AKX (92 E_ESSHE T 3450 2
WHEEHETR (Ottawa, 2002), 3 HHIE TIRZ IR W FER BRI, k). B,
WK LEMRI I TEE, HEEIRBTE I IS L T RERPR . TESTIING & 4 X T
RERRE, —NEEMBEREER S ESRERESMEITIERS, IBESEENNE
ERANEERHEEIRZ R, Green MTunstall (1993)IA%, BrIEBRE B HMME LL 15 T
RRREMR, FUENTREEMATRELREY b, FHEERSSELRADESELR
FMEAHERL,

BT, FEUEERTESRE. BENESRERES MU R E 5 3T
éﬁﬁ%%%ﬁiyﬁiﬂgﬂiﬁ—%ﬁﬁﬁ,%Wﬁﬁ%%iﬁ%%%%%ﬁﬁ,%%
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MEREE BAANEERHERREZ S, AEETERERENHENN ARG EHEE
LT RIBT B S E SRR K.

1.2 B RS R

BRETESRERS LENEWFH—ERZRFFTRNERRE. RN, WETRERH
ERRGEOMER BMANTE R HEROYEZ T, FREEEMAEFAENRERE.

121 A5 Z2%REAENE

RTFEETESRERSMENTR, LiLEREMBERERMEIETE, HEET—
BAESRERSMENTIR. FTUEMNBETESRSARAHBRHIT LG, HALIITES
REMF REMETR R RIKEE —NMEE.

REFEARFNESREIGE. REEAENMEARWERRZE/LTENF, BRARK
BT BR ARG EET LUES R A I 5 B (Plato), Mahz EIARBHE S AT FRARHY
R 2T K L KK I B FiRI(Mooney and Ehrlich,1997). UK TIXAN R BRI AT
George Perkins Marsh T 1864 SEtH R (N5 HRDY. EMBHIZEES, Marsh NREHHF A%
EHARARLTBE, HEERARRSEN T, K. SE. RO ERR L EE 0 EE .,
20 142 40 4E4X, Aldo Leopold HIK¥PEE FE% V4 Sand County Almanac (1949), Fairfield Osborn
B CRATEBESIERR) Ouwr Plundered Planet (1948)F1 William Vogt ) (4=1EZB&Y Road to
Survival (1948)EH 52 T AR BRRLE R R KT

12.1.1 A5 Z%B 5SmSR E

FE—IXRHESRG N ANERE“IRS (Service) X—HESHIZE VE &SRR 7] B 5T
/N ”(Study of Critical Environmental Problems)1970 < H iR K A ZEXT 2 BRI SE 3 0 Y Man s
Impact on the Global Environment). Z%Z VB T “¥F 3% ik 45 iX — A5 (Environmental
Service), HFIH T —RF| BRRFRMMFEIRS, BFEFRIES. Rabsh, ok, -
R KEAREE. ST, BokIEsl. YWRER S RRANRETH. 1974 4 Holdren Al
Ehrlich XX IR RR G HAT T R, MNITA T ESRGEAE TIBIE S 5ER AR H1E
R, FRGHST T EDEHEERNEZRBESEHEZNESRS, URGREREERBIEHEAR
KRERBRESRENRFSF WM. TR -, XERFZHEHRASIRESR
ZHAIEIRS I BRKIIRSE” (Westman, 1977). Ehrlich P #1 Ehrlich A 7€ 1981 SEXT <3R5k
&7, “HRREBALERMEIT TREMNG—, BT LS RY RS "(Ecosystem Service)
iX—ARiE(Ehrlich and Ehrlich,1981), X—REZEHBRARFFEARF MBS, HPZHEH.
1212 £ 5Z%RESMAE

KPR R4 (Committee on Water Resources)1951 A RN E (RBEFH I
BRI (Proposed Practices for Economic Analysis of River Basin Projects)f& 3 — IR ITWAES R
GREMETMERSCER (Bingham er al,1995). AR RGIRS BTG FIBF RAERE TR AL
+EB—H AU SEE (De Groot et al,2002), 5517 20 42 90 SEAX LSRG H R AR LR




FRBPELZRFIRS VTS — RIS A SR

N ZEA8 F STk A SCHR B T FE B MK (N Pearce,1993; Turner,1993; De Groot,1992,1994;
Bingham et al,1995; Daily, 1997; Costanza et a/,1997; Pimentel and Wilson,1997; Limburg and
Folke,1999; Wilson and Carpenter, 1999; Daily ef a/,2000). HHHIPIFE AR ESEM, EH
KPR B E R ERESRERSNENTRBE TEROEWREE. F—E MR

. Gretchen Daily 1997 FE X —APBE (BRIRS: & BRESREMNKRED. XA&FH

WRTESRERF RESRERFMENTR £ BRI, FRET IAMFRE
fl; [FE4E, Costanza F+JIAIBERE (AR WVature) LRRT L0 (EBRESELRSE
M BERBEAKINAED (The value of the world's ecosystem services and natural capital)ff13CE . 1%
F SCER A LARTRIZR AR HEN 2 A S RETERBE AR S PN EEE] 33 1221994
FERTOH), RAEIRHE GDP K 1.8 . BMET KL 63%K AlgE. BARMITIBIRTIE
ARG RZHN TIRZSHVE, HHEUORESRE:, BEXBIXESIRAMINESREERSMN
B IR E T

RER—BRNEEL (EREH. BREEAREFMESRL) WHHESRERS
BIfHE, WTESRERSINESERMEZANXR. XTESEERS MG LES
BN AT ARAESREREFTEXLERS, ESREFTRMENESRE £ TR,
Xt T U7 R BRI, FiE L A S R AR AR MRS DA R R 2 J TR () R
FRARE X L EITH—MIRE S ZRERFT . RRREES RN A5,
B AS-ZURERIFE R AESREMENONE, N YA F R RS .

REXRTEBRERS REMENTIRSCREREE M, BREREATESRERS
R X EEH G—RAR, XS BT AR RLIRS M0 205 UL RN A 10 S HELE
EHFHEMRLF 8. De Groot FQ00M2)IRH T —MFAMSERSE (MABE 3 ZHIHL).
12.1.3 £ & ARBESMEL %

B LE, EXRERFNEEPER, —FRDAEXONETER, B—FREIED
A EXHHEER MEMDFNEXMIEDFEREG S TR ESN, 3 ARHE BN,

DA E X ETE R B AR REUHEMENEMZ M. RIBXMER,
EFRERILREZFTURENE, ETERANALNSESRLRFH D, HiZal it
RE/T —EMZREPERNE). ZRIDFIEXOMEREERE, £EE5RERSEAER—
o ZA0 R EA RN EE RN E). SEEHME, BRI ENE,
AIEMIEX - REFERNNE, REETAMIMETEENATE, R#kEhi &M
B

TR EMETEAAFYRENENE, NFYESRHEARFEENNE E5
MARRERARMER. FFEXHNEERRRBE SO, FSHUARSM AR
Wiy, ESERERANENE, ZNESESRE ARBRM T

HATR TAESRERS MEN 0K EERBIEIHF) AP TR PTE X A0 et
TRy KB EZREXTTHE TSR

McNeely ZF(1990RYBESAH LRGN RE £ T RE SO EDVINNE S b B
PriEMEEYE, R RBRS R ELI WS R SRR XHENEH— S5 L
HFEMEEAE. AR ERNE. EERE RN, BB EMTEENE;
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UNEP 1993 ZEARERFREN (EYZHEEEBMRIES)Y -, HEYZHEENES
B 5% BESMRAMBERNME. XM ERNE. BHENE. EFMENERY
1H;

Pearce 1994 SE4 IR HE YR AN B4 R E K2E: (ERMERIEFRANE, EREERE
RAME. e RN ERERNE: FE =M ENFEENE;

OECD (1995) R HHETTERE L5 Pearce R4 E—8, {HR OECD A Aik#k
M BFEHERFEENEN Z A TR ERSEE AN EZE.

RTESRERFMENSE, REFGRZMM, BEEFRLEFFT2AKRNEL. B
A B EBAESRAERS N ES AERAME. EERAMERRSE, ERRXER
ME. BFEE RIS E R IE2.

1.2.1.4 % & GRS REHAR

K FAESRERE M EFAS PR T ER IR CERIRZ . Myrick Freeman 1994 /1%
E TR BIRNE R T B AR AT T HABA: Dennis M. King 2002 X AR RSk
S EIEAE R BOREAT T AN

ZRARTESRERSMETEREAKNB LG B KERRIXER ARG K = KK
Tk, BAMSENEETTGE. S—REFETEXERE T WL RERMER. BRrk
TAEBZRGRGSMETHE T EN S R T EETEREATGE. —RXTRETHEFNER
M5 ERER M. —RATREXMET M AMZIAEBEMINMERTREAIL=SHHME. &
X R GHE, — RS R GRS M E A T E—— BHEPRANE(Group Valuation) IEZ
WS FERL (Kaplowitz, 2001; Kaplowitz and Hoehn, 2001)(E 4 WA 3 Zitig).

122 HEHESRERESNELIRAE

1221 HBAFASRAPEATASRGRENRT

B R AESRERSME, BALITEHETESREURBRETESREHR

BEE IR LR FRIINR. RS RO TR WA AR, RNEET
FEHFIFER Z AR RE, B—MESREHREMEFNRS, LR TESRENE
R RS RGNS 1 5T LU Ze AU R A .
FERFMRIBEAR MR, MigRWUREBRTESREATARNAE. RENAEEHE—
SERFEEMY. EbrE—4 9B B (International Geosphere-Biosphere Program, IGBP)) €
SOA KR HER . BEARUKT B R, Hm P aiaE R 200 m &Lk, EEHTE
Ml KREAERIIA, ZEAL R 200 m IRE(IGBP,1995). TR BRIEHTFATIA N IG5 A&
RERKFEEELLE (KIE 200 m) BRI FRFE T, LURABARRYEIE £ 100 km PAAH)
PIBE” (WRI, 2003). FEARFRTEETESREM—LARE . FERIHEURTEEHTEE
G—HIAR.

MR THERETESREREP RS MNEME AL —RINR. BRTREESER A
BREMBEMER, —RES% Costanza (1997)F1 De Groot (2002) RIHHISFHER, EBHE
B HSCERR XS B AR RGR G AT IRBI M 52K




