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Abstract

Ocean plays an important role in the process of human society development, it not
only provides wealth resources for human life and production, as well as broad space,
but also provides a variety of human services in form of comfort, entertainment and
many others functions. Accept and recycle waste (pollution) generated by human is
one of the ocean’s main functions. In a sense, marine environmental capacity is the
most precious environmental resource that human gets from the ocean. Coastal waters
are the closest area to the land, and have a close relationship with human activity. In
the recent two decades of rapid economic development, urbanization, population
growth and coastal zone migration, the pressure on coastal waters is more and more
increasing while the marine environment capacity 1s more and more scarce. This
dissertation gives a comprehensive study for the value of marine environmental
capacity from theoretical analysis, evaluation methods, and case studies etc.

In this dissertation, interdisciplinary approaches and methods are used. Based on
the theories of Environmental Economics, Economics, Oceanography, Environmental
Management, and Environmental Science etc, combined with approaches of reference
research, data analysis, social research and case study, we discuss the evaluation
methods and other related matters of marine environmental capacity, establish a
evaluation system. Xiamen sea area has been selected as case study area. The main
achievements of the dissertation are as follows:

Firstly, define the definition of marine environmental capacity; analyze its
characteristics which include resource-based, usefulness, renewable, scarcity, and
distribution of heterogeneity. On this basis, use Labor value theory, Utility value
theory, Existence value theory and Ecological value theory to discuss value existence,
value composition and influencing factors of marine environmental capacity. At a
given time, the main impact factors include natural factors, social factors, economic

factors and technological factors.

I



Secondly, for the specificity marine environmental capacity resource, propose three
evaluation methods: the shadow price model, substitute market method and fuzzy
comprehensive evaluation model, analysis and compare their advantages and
disadvantages. On this basis, built evaluation system of marine environmental
capacity includes substitute market method and fuzzy comprehensive evaluation
model combined substitute market method.

Thirdly, apply the built evaluation method of marine environmental capacity to
Xiamen West Sea and Tong’an Bay case study. The result shows: the total value of
marine environmental capacity in Xiamen West Sea and Tong’an Bay accounts for
billion Yuan in one year and tens of billion Yuan in 50 years. As a renewable resource,
marine environmental capacity can be sustainable if used reasonably and bring huge
benefit for human being. This paper proposes related suggestions on how to use and
protect marine environmental capacity based on the actual situation of Xiamen West
Sea and Tong’an Bay.

Fourthly, the dissertation tries to combine the fuzzy comprehensive evaluation
model with substitute market method and has a useful discussion, illustrates the
method is of certain operability. Compared with substitute market method, this model has
advantages of considering different influencing factors and reflects the value change

of these factors on marine environmental capacity in different times.

Keywords: Marine Environmental Capacity; Monetary Evaluation; Fuzzy

Comprehensive Evaluation model; Substitute market method

v



I STIEEE ..oeeveeeeeeeeeesssesesssssasasasasassssssssssssssssssssssssssssasasasssnsssssssssssssssssens I
FEALIEZE o.oooveeeeeeeecersreesssossssssossssssossssssosssossosssossssssossssssossssssossssssssssossonsons [T
o D o eeeeeeeeeeeeeseseseneaesesssaseseseseaeseseneaeneassasasesensaetseesene e e e saen 1
1.1 FFBEEE BTN ceeeeeeeeerersteesesessssssassssssssassssssssssasastsssatasassosssntsssssssssssassens 1
1.2 BXHEERRAR. FIEFMFARIEL oo esessesssesseens 3
FoE EPIIMEETITILRIR cooeeeeeeeeeeeneeererinensnsssesssssssssessnsssasasssssssssses 6
2.1 B EAIFHIETE N oveeeenreeenesesesnsasssssisssssssssssssssssasssssssssssassssssssssssssssnsans 6
2.2 IR E B UM oot eseciaseeie s sssssssssastsssssnsssassnsasssssasassassasnssan 8
2.3 FRIBA B AIMIEIEID ooeeereecireeiseiteeseesessssssesessssassssssssssssssssssssssasassssses 12
NS = o b = = R 15
2.5 BHIMBEREMEITEATFEEARIB S TR ceerererrerrnsesessnsessssssssssssses 19
F=F BIEHINEREHEEREBIIRIT (rrrererenenererereeeesenesesesesens 20
3.1 I I RIE S E HIELZR B oottt censesssasesessssssssessassasssassssans 20
3.2 iGINE R BRI MMEBLEIRIT e eeressnesessssssssssssssssssssessssens 22
3.3 I TRE R BB coveveeeeeereeresseeessnsessssesessasssssssssssasssssssssssassssssassssnns 28
FME BEHIMNEREMEIEM BT TR ...ceeeeeeeeeeerenenenens 31
A1 BETFMREREE .ot eeecasesssssssssssssssessassssassssssssssassssssssssssssnssssnses 31
4,2 BEARTIIZTE coeeeeeecceeeeeeessssssssessssasssssssssssssssssssssssasssssssssssssssssasssssssassosaes 33
4.3 FERBLEATEFURERY .o ceeesenecnsessssessssssssssassssssssssnsssssssssssssssnsnsssses 35
4.4 ZEHARFZFRNEFERAEFEIEBIAIHIIR .o ersesesessssesens 39
FHE EHHR—EABEL. ARENRESENELE. ... 44
5.1 BT EFNFETREELE «oeoeeeeeeeeeceeeneeeecsessssessessssssssssssssssssssssssssssssssses 44
5.2 FIFFEERBEEID oovoeeeeceeeneecnsescnsessascssesssssssssassssssssssssassssassassssssssssasssssssssssssssssssss 44



5.3 908 EWHEETAIEZEZEIL v eeeeereeerersessnssesssessssssesssssssssssessssenes 50

5.4 EINASE. ARENFERTEMEMEE ..o ceeerereerenensnsesescnsessssenes 53
B B T N e eeeeeeeeesessasssssssasasssssasasessssssasassssssasassssssasaes 62
8.1 TEZEHIR cooeeeeerrcrceeeeeneseseesesesesessssessssssasssasssssssasasassssssssssassessssasasasess 62
6.2 BT G BURIER coeeereeeeeeeecrcreneeseesessasssssssesssssssssssssssssasssssssssssssssssssssssasssssass 63
8.3 A IBEEIE cocceeeceeececeeressessecseesesssssssssssssssesssssesssessessessessessessessessssasssasns 63
BEFETIR vvverernereeessnsnsessssnsnsesssssssssssssssssassssssssasassssssssnsassssssassnsnsssssenssanns 65
BEL T ceeeeeeceeeceeecnnesnnesssessnsssnsesasesssesssessasssnsssssesnsesssesnsesnstsnnessnsssnsensasssssssanns 12

VI



Table of Contents

ADStract in ChinesSe.......ccoovvueriecrssrnriccssssnneccsssssnssessssssssssssssssssssssssssssssssses I
ADStract in ENgLish ......covviiienuinnenninsennnnsensnnssnssenssnsssssssssessassssssssssassons I
Chapter 1 INtroduction .......ccoccveeeeccsssnreccsssssnneecsssssnssscsssnsessssossssscssssses 1
1.1 Backgroundand SignifiCaNCe ......ccccceeevuricrvnricssnrissssnessiicicisescinsiesinsnosssssossssees 1
1.2 Content, Approaches and Technical Route and Objectives .........cceeueeueennee 3
Chapter 2 Interrelated Research Summary.........cccccocessvnneeccssssnnnnccsssnnns 6
2.1 Related Defination of Environmental Capacity .......ccceeceveecercscnrcscnrcssnnnene 6
2.2 Caculation of Environmental Capacity.........cccecveeecrsnrcccnrcscnrcssercssssncssnsncses 8
2.3 Evaluation of Environmental Capacity........cccceecerecsverccssencscercssnercssnercsnsnes 12
2.4 Usage of Environmental Capacity ......cccecceeercerecssnrccssnncssnncsssncssnsncsssssesnsees 15
2.5 Problems and limitations of Capacity Evaluation ...........ccccceevvrcscnercsnnees 19
Chapter 3 Related Defination DiSCUSSION ....eeeeiceeicvnnricccsssnnreccsssnsseecens 20
3.1 Properties of Marine Environmental Capacity.........ccceeceeerverecscerccscnrcccnnnes 20
3.2 Value Causes Discussion of Marine Environmental Capacity .................. 22
3.3 Connotation of Marine Environmental Capacity ......cccccceeevvrercnrcscnrescnenes 28

Chapter 4 Evaluation Methods of Marine Environmental Capacity 31

4.1 Shadow Price Model 31
4.2 Substitute Market Method ..........ceeeniecnenseensecssnncsenssecnsnecsssecsesssacsssecsnne 33
4.3 Fuzzy Comprehensive Valuation Model ..........cceeevvuricrverinssnrcscsnrcscnercscnnnes 35
4.4 Evaluation Methods Seletion of Case Study .......ccceceveeeveresssnrcssercssnnrcssaneen 39

Chapter 5 Case Study——Marine Environmental Capacity of

Xiamen Western Sea and Tong’an Bay..........cccevvvneicccscsnnneccsssnnseccsans 44

5.1 Background and Technical Route of Case Study .........cceeueevvecruenseccsuecnnne 44

Vil



5.2 OVEIrVIEW Of CASE ALCA ..veeeeereerrcereereereereeseccessesssssssssssssssssssssssssossssssssssssssssone 44

5.3 Main Conclusions of Related Topics of 908........ccccceeevveriivvnriniercscnrcscnnnene 50
5.4 Monetary Evaluation on Environmental Capacity of Xiamen Western
Sea and Tong’an Bay ........ciiivvrinvvercninicssnncssnnicsssnesssncsnns 53
Chapter 6 ConClUSIONS......cciicerivrenriccsssrnriccssssnnssecssssssssssssssssssssssssssssssns 62
6.1 Research AChIeVEMENLS ......ccueeveeireeniennsnensnnssnensenssnensecsssesssessssessseessnsssaens 62
6.2 INNOVATONS uueerueeinecinensaenssencssensnnsssessnecssnsssnssssessssssssesssnssssessssssssscsnnssesssssees 63
6.3 LIiMItAtIONS cuueerueeireniinensuensseecsenssnecssenssnecsansssnesssesssassssesssassssessansssasssasssssassssss 63
| 23 (3 ) 1T 65
ACKONWIEAZEMENT ...cuuveeiiirirrrnriicssssannncssssansasscsssnsessssssssssssssssssssssssssssassas 72

VIII



B % 5l

O T 5727 N 32 OO 5
B 3.1 AT BT e 26
B 41 SREBRABEIR oo 36
B 5.1 EIFTTIIFEARBE LI oo, 44
B 5.2 JET TR A3 7R B oo 48
K53 11 AR BE DI RE X R (2004—2010 4F) e, 48
] 5.4 2007 4 TVEHE . [F) 2 e K TP OB E AR 2R ] 50
] 5.5 2007 = 1 TVEHE . [F) 22 i /K TP MR FE AR A I 50

*x # sl

# 2.1 EAEF RN BB AT oo 11
22 EWEFEARERREME I ET AT e 14
# 2.3 KRSV E PR IIENTPERETELIL oo 18
3 IRBIMAER I, oo 27
FE AL 1~ I AEFE RIAL oo 38
F 42 TP TITVEHTELIR oo 40
2 5.1 2007 4EB T AT AT IEATEIL oo 45
7 5.2 2007 FE T THSATBUX 578 T 3 ATFEARTHFDL oo, 46
53 EI NSRBI AE DR oo 49
5.4 T, R 2SR BTG G ] FIPR BTG e, 52
255 JET I RS 2R oo 53
5.6 EITEEEAE . DM AERENE ERITIE) 53
F 5.7 HETKIKTTBRTIE oo 54
F 5.8 FUWTEEFEZR oo 56
F 5.9 B TEBEBUTETR oot 56
7 5.10 2007 BT VYR B SR BER AN E oo 57
#* 5.11 2012 4 A3 GDP. AJFTSCRCIAN - N VB IR e, 58
K52 BT R A BBERHEAENE CRUTIHE) 59

IX



R 513 FIFAZEEE SBHNABIARME B E PRI

R 5.14 2007 42 [ PGSR [R) 2 S I A S R e



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

