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Abstract

To estimate the economic benefits of ecosystem services provided by the
Changhua coastal wetland, benefit transfer method (BTM) and contingent
valuation method (CVM) are utilized as the major valuation methods in this study.
In addition, we also use conjoint analysis method (CAM) to estimate the
willingness to pay (WTP) in different scenarios. The economic goods and
services by various ecological functions in this wetland case study are selected,
including commercial fishing, flood protection, carbon sequestration, improved
water quality (mainly on absorbing reactive nitrogen), groundwater recharge,
micro-climate stabilization, storm protection, biological diversity, culture, and
recreational activities. The estimate of total economic benefits is 29.2~33.8
billion dollars (in NT dollars). By surveying three focus groups (Taiwan nationals,
local residents, and tourists), we estimate the total WTP for Taiwan nationals and
local residents are 12.3~14.7 billion and 0.5~0.7 billion dollars (in NT dollars)
respectively. The average WTP of the tourists is 608-761 dollars (in NT dollars).
It is also found that the WTP in the CAM scenarios is higher than the WTP in
CVM. We propose several policy suggestions for the wetland management in
Taiwan. Moreover, we also discuss the issues of the opinions of local community,
community participation, and the problems in the conservation development of
the Changhua coastal wetland.

Keywords: Changhua coastal wetland, benefit transfer method, contingent
valuation method, conjoint analysis method
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el AL AREFS BRGAATFIE L PHFEL LY E -

(4) BEE G E (quais-option value) » Thip i3 iR & (7 K kiv 9 & (7

7“}%

ey E oo lylélrﬁiﬁfzﬁ’“fr’ﬂu LR \aigv LA E o
(5) Bp & (bequestvalue)» iy i3z el By 2k enlicd & &
Foisrh3ihint (F2ERBE L SBBRETAZ PR & o

2. % i (non-usevalue) i 2EE R RE ERD E 2 S

(1) & i & (existencevalue) » frdp iR L 32 4 5§14 s G4
&L rm A 4 ep l’}_f‘%: BB AEE F i R AR ¢)§L{J » ﬁ--&
w0 @ (passivevalue) » Edp Fil e h Eor g chifi @ > 2 & %

BT A TR Y B R - BRI S MR

EEAROL BE AR A FaRBRPETZEAPF R DL &
SHPE IV R AFE A RANLE S B s IV R F B AELIEA

=224 2, 731 /. - EC U L) = 12y - N 1, g 3
JRAFE AL B E o d L BEFTGALY > FEFoFHARK AL L

17T,
bl
pr
\“\‘.‘.:

2 RPRIRG EARE2 P o A RS ?%' RS W o) A

fJ\

FEo s FREFRELLAGEDLA T o
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%\' 2'3'1 /, }i i ‘E_, ‘S_/g‘fq%l LE'_—_
i® ?'Tﬁ B 2t g ?'Tﬁ B
(use value) (non-use value)
PR RE it § e EHGE FalE
(direct use value) (indirect use value) (option value) (existence
BEHGE value)

(quais-option
value)
R

(bequest value)

mESREE ¥ AT AKRFIHE F i
LR EOF P KiRE & R |
B2 A GekE) | EEgd s kb RS
PR i K F RS g e A
AR SRR | B TR A AR |
PEFEg f B E R o
BEHT RGP A Armhe
His His

FAL KR © AFTEER
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%,

BE AR TR B - e M B (market
goods) - ~ B AEA &~ AR 2 BRSO s ST e kE > Y
ARED P ARBRE TR 2D B4 E (non-mark goods) 4ed F 5 R~
TR I E PR E RIS ET o Fl o TR ARR T AKE A &

Tee 2 GAVCE h 27 Rypt &3 #4054 ¢ rgo,s L 14
#

(9
f‘“i
‘F_k

b

>

b

(1) # &% ®E:=fk 2 (market valuation method) » #4I* % 3|5 ¥k E
ER R L B R R R A R B2 A
¥ o253 A% (changes in production value) - #7% 5 i+ °
(change in income) ~ %% % & (replacement cost) ~ 3¢ £ & £ ©
( preventative expenditure )~ 1 2 & ¥ & KA B (L 4o E G P RRE

LT ET RN

(2) %~ # 31 ®3= 2 (surrogate market valuation method ) » %] % 18 & =
ORI EE BT S ﬁ?l]?ﬁ%;ﬁ'%.ﬁ AF AT,
B MMy s R RBEKI S SFTRTE L iG] ¥
0 B4 % (indirect method) » 5 s tdE R R P E G 2 R
¢ ¥ * chg ki A A% (travel cost method )~ # < F A § 12 (hedonic

price method ) ~ ###x1 /% (hedonic wage method) *

5% A 4 F ~ % (human capital approach)
B FAR R s\ * (averting expenditure )~ f# & 41 (defensive expenditure )~ i# % == A (avoidance
cost)
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(3) Bk ™ # % ®3=f& 2 (contingent valuation method » CVM) o ot 48 = ;2
GAl* B S - BERD Fo KPR R fF et 5
PEHEBERE ST L TR G OER AR FEIREARE (W|II|ngness
to pay » WTP) "2 43k 5 5 & 1 “rR R 455 end | iR 0 297 > fi2
5B % & (willingness to accept * WTA) °» ie @ 6 7 5 & F e B
BRI g Ay o B E &2 2 (direct method) 0 - B H i
FRAR L sdamiam ® f mzb@ * § @82k CVM = 2 g *
Ry 2o ERE A TR CYMEEE Hg WX F R £
T2 F b A2 e FRU oY FEG AT 2RE RN R 2 FRR
7 %2 (contingent behavior method - CBM ) ~ 5 & 4 #7;* (conjoint

analysis method - CAM) ~ # % = ;£ (calibration method - CM) % o

(3-1) 3k (7 5 i (CBM) LB 1 $39 0 £ 374 &7 I chiat » Hif
BT g RS

(3-2) s & 247k (CAM) 2 & * *0 (740 8 > Py 4 L1457
2L 3P4 chr e (attribute) K33 ok (level ) 2 15 2 &
ERHEAR KRGS IRAEAREE RAXPAHLARESE
{734 (rating )~ # A (ranking )~ % i P~ i i # (best choice) °
FiEeEitesandtl ks BRgkas hxr @ (&
Fox* & part-worth) 2 AR E & 2> i&m J|* poac* Bl p 7

FATA SR R R~ R T e b oo

(3-2) ¥&2# =2 (calibration method » CM) ek B 48 &30 @ P 3
ﬂg\é‘—— o7 i "’EQFEF'&FI‘FFT v if FH AR ARAE 'ﬂl«u‘ ;4\0{
H w5 Ik (revealed preference » RP) ¥2 H v &g pfu it

i 4% (stated preference » SP) & 3% ¥_— 3% ¢9° Cameron (1992 ) -

LR A AL EGER
PG AR g S LR R



Larsonetal. (1993) & % g * % & RP £2 SP & = Fi e i iz 2t
T HpA bl E e "f%u%” ERN Wﬁ”ﬂ’ 2 3 AN Tk
BLUA=A R —‘ﬁéc A CVM ehdi iz i 0 %4 Fox et al. (1994) »
Cummings et al. (1995) ~ Bjornsted et al. (1996) - ¥ #t > = 5 F|
* 34 & 7(meta-analysis )2 H i 3 2 4e 22 B CVM di iz (4o
Walsh » 1992) » e izut > & 7;'3.5 Wy —‘ﬁ G N E-N

DEREE S PR NER ¥ P F s PRI e e

Fiaga 2 -CUM Flad 6 k88 anpe F B #5155

<

PR AR Y B RS R e WERP R 2
- BERLAGIRABERED F > o AR SE S B iy

BAHIEERE R OF RSB AR RR
PEF e FH LT RV A LRRMARIH T B S ek LE L

WA TR BRI LE R P R R LT s e

3

prs
T
™

T ¥ CVYM hj s e v f g R P T -

% CAM P aie ARG AR RBFPLIFR NV F 32 0 2 5 &7
§ A NE Hns CAM 7 g g CVYM = g b a4 > e Zerbe & Evans
(2008)7a 5 & # F ™R A g CAME CVM P4 5 idp w3 2
WWE R FRG LI EAT N MNRFA G AT EH
g CAM & FFu g L5 BRAL - 5135 CVM HF XA H (FR
ZAER) Ty v}l?cjrﬁ:' » AR - By - v
CAM & R B8 53 R PR a HET L2 FEA ks o Rilpe
AMAOBRALEEFAE - 51 CAM G B Ficare g pF o B 97
ﬁ%ﬁ{%%%%ﬁ“ SRBEHAR RS B AR
KRBt FICAM AR o SEEN SR G2 et i) f 5 0
HdF > FPL CAM T2 2 2% A CVYM T it A2 905 5 ih2; @ ¢ CAM
¥ EIR AL E R B 5 A A2 T f 4 R F (information load
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Er Pz g BRI RE 2R GrRF ARy o B R ?‘:%{: #p
gﬁ@??%?’ﬂﬁﬁﬁﬁﬁ%?%WﬂTaﬁ#iﬁi—%%wmmw)
BEERET X531 TG R FApRRAM > LT3 FRAM

#f s 2 E # & (benefit transfer method ) » 2 - fE= & § B & 2 2

-

(secondary valuation methods) » 7 E J&«ficie # 8 » 3 B 1 DB/ & -
Sl 2R SLE 2+ (meta-analysis) & o 2 /I?% PR S E R T R

USRS S SR E S Ak RS S R Sl
7R

SR 3 3R AR ] e EECERTNEFPRFIF LT EBRA
MHESCMARCIFRRBFER ST FBESF G RTREEE

[

2
EFE oA bERRF ORGP ETCEL SRR R FZAT S R

e
N

-\1\

FREATAEFERLEFE L RBMOILE <] BB E RRFLS
TR ACHED S AADEHRRPIES FiEE R 2L FF
0o o Y E R EFERA LY PRBESEFTAE R E SR AS ]
Al AT BER ~FERTIRF RS £ 20 F 5L
. ézgle:* B A RPRIAR B2 3R 2

By AR KRB BIRIRS S RERE AR AhES R K3
ﬂ%i%ié4‘ﬁ%i#?ﬁﬁ‘ﬁﬂ¢?‘ﬁi%1$’@%$%‘
DBEMCF I E S FRETREL KT SRS (USEPA, 2001 ; B
Lg% > 2005 BHELE > 2006 ; M iwE 0 2006 5 M E F % > 2007) 0 %
FoP SR IR L 0T 2 B PRAEZ T ESTE 2 RENT R 241
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% 2-4-1 By irif et I8 0 R 4 RIRIFE H L S 2

—

4 i PR Y o iR
AHE S TP B | REIEGET KM nF AP o8 | P B
ﬁ~¥i@#ﬁ LA A S 2R G| (RER)

b R e 1 FERF A R SRR IRS P2

MR A | A

B BEPABRRCEGET AL F DAY R (FRS

KR EARR @ A RRER e g

;‘g'_\aalf\j\;;‘)

~m

1 R TR B CVM

BEFAF IR | BFALR KSR B EFEED R Bl R R
J’&a#@mgﬁg“z,mgﬁwg @gﬁgéim)
it PR e s Atk R % | CVM
Ao EF S AR RA BEE S U E R
R

B EAF i R ERRE R BBOCES B Ly | CVM

F10 5 E RIS FLRS B R A RS
g e B R TR

KR REGEFE . B g v R | 3
o CESEEESD
R = pé’:"ﬂ“ ® “}*“P‘@ =gl R R MR | B i;‘i%’, B E

S - EE

(£ 44 & &~ £ 4
LA EBAR)

& KRS
LR Tk

B KA S (S LA T k2
kiR

|

HHWEE (A EE-
TR T }\I% BieE)

RFEREE S

B DR E EDIRRE G okt o
¥ BRBRICER R b LR A L
& B IS B e IR TR Ge g SR i
3ok g

CVM

Bl A R B RR A H A Fn
SR R R R J RS R e

RS T
(% 7 3 432 )
CBM » CAM > CA

A A (PR
#

AR A RS S i A i
ML e

W HW a2 (R
¥ 2 ABwr S &)
TR BB (P

)
PEFELCRE | BERL RS 2 e andiz | CVM

KT ~ALg L2

2 RHPM B AR 2 g T
S N b bt o s A

TR

T3 #12 p Ahmed et al. (2007), Bernath & Roschewitz (2008 ) , Birol et al.

(2006 ), Bestard & Font (2010 ), Chen et al.(2009), Dadaser-Cellik et al. (2009 ), Grrchy
et al. (2012), Gurlik & Rehber (2008 ), Jenking et al. (2010 ), Naald & Cameron (2011),
Cheng & Zhou (2012) , Prayaga et al. (2010), Segui et al. (2009), Setlhogile et al. (2011),
Thiere et al. (2009), Yang et al. (2008).
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Fji i pRE ) RARE RRRIRE R AT FEE L
By RETE Y FARTEF IR E S WL RIRF > X Tl
FFeR > £ EI B BENE P XL RRER RS P AL B2 BE > @
FART BT IR ABEe BIRE o R NY S F R RE & RE
FTHE? “hcfanBe R L THMRBRER 2 F R ER N
ﬂa%’iugﬁﬁﬁﬁﬁ\%ﬁéﬂ(ﬁ%%%%ﬁd\ém‘iﬁ%
B~ B rERE A el BB TAEARRI TR BN 0 T RA
B EIRMA6 &% re | Mk E FRALT 51 BARE SR T30 HR L A SR

ZHMERRE e BioaRE (421K 3-1-1)-

FALR R N ST 2 R R
A% h BT R o

B 3-1-1 §51 % RS

HEERAE 101 FON AN
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5 mARKE Y A BRR R CRERRN R R
ke 2011 EFEE B > LERE D LEHEE s PESRA B LS
g FE o R e (2011) FE R Rk 7 (Y F 2 i A Ry RS £ 7 T §
AR %) 3200 2fe i @ (2011) A TR T b5 B g A 4tk A
FEFRE G g AT 0 A 569.8~1,121.15 A2 B (%R £
31-1):m 2 ViR EBEY AR A RRE TR EDE B 2 BRI

B (504 312) FRLEd EIRAHEEFRY PR ANLF g

* A o
% 3-1-1 MEF it & &b 3L k2 B8
SEPIE P g2 AR (RR) A ir
EEFH 192~384 WATEDAN RS A Z2 FARET
FERET TR AT S I A o
ey = 160 @’_‘J;g_,u;,;g;p;:;?ﬁrc;»c;i‘g:ﬁ:;}%ﬁﬂgé
¥ 2 Gk 76.02~254.67 | 5> 2 B3k 5 200 A Flm 5* = > & A
BIEE EBARBLBE -
) ) R WAY RN A EEBBe R 4L
hA & 28 AE P FTHAFETE A F R RS E2
A A FE2 SRBE
KF R EVARE Sl B Pl FHEr kT Ay AT EREE
: 59.5~240.2 ok R AT R EL AR A
A I By E ERRG 66 P ERER D R 2 R
v 4% ¢ #9960 %"I%FI‘M#'@‘@%K@}%"* e 04 pe
e
£t 569.8~1121.15 i ~ /&
FALKR 51 E W 5 2011

£03-12 ip A BB R H2 2 IR &

4 REPRFXIE P

13 Ei-efsd 4 SERFHEL AT

2.3 Bt o dov Eo A% agﬁﬂﬁ@ﬁgiﬁﬂﬁﬁ
3.0 5 B E & 2 CNSF ca T v

A¢F & chd A F R 8"43‘37{11? it PR B HT A

FTAL KR L ke > 2011 AR I o



A RREILE 2w BISASRE > B ffx F 32464 T 22 5 4
v 229,168 4 AR AE L 70591 (A/ET A 2 ) A v R AR
F0P RGN e JIt T 3T SRR B RA T BRAM ¥y
PAE A T b B - 2008 £ Lok 0 in = BARAL A ¢ Bk 5 111,000 £
HoP S 5efRmA v i 4e 5 5 -0.758% > < 3 Ren A v i 4e 5 5 -0.764% (R
BV R G L @ > 2010 0 FO6-166) -

B R FRAT 560181 (7B dcHk) ik 4267% F R ES Ao
WF RS2 E CREBPZ L LR T 11,988 4 0 ik e SRELR
AT enb586% - 2 3 G ek N E G EAF MG 0138 T 22 5 A v
SenGARERG 48,168 L v R E A v A 5 i $ g ARG 5494 4 5 R E
v d S | RABE ARG 20,405 A o B E A vl Gl E G R E X ¥R 55.8%
(%24 321)-

% 3-2-1 351t % BB ARITARAEA ¢ T

TEaf Ar aE kxR EAT fhasw

(km®) Lo (FhEE) gl
A 5 7R 49.89 48,168 2,534 5.3% 20,495 42.5%
> 5o 5K 91.38 35,375 2,550 7.2% 16,439 46.5%
x5 7R 63.74 18,360 1,410 7.7% 10,250 55.8%
b A 80.17 39,147 5,494  11.00% 12,997 33.00%

B 285.18 141,050 11,988  8.50% 60,181 42.67%

TR kR AT I ) FARCRL 3 (2011) ~ 2 HRA A 3 R(2011) -
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CIRFE e pib R

i RARRAZ r ALAE G 5 2,158 2 F > b BAAGE X 5 A D
41% » EF5 1 s AR (6 5 21,152 208 ) ¢ 10% 0 2 A jhOE 1 4
TUANN T F R E A A 0 A ¥ BRjE 2008 & 644.5 2R 0 1 2010 # 614.4

2w s 2010 # A @ 84,582 + <k 2008 # 0 14,427 + & 5 j€_2008 # 3
2010 # b » T¥ak E & NeEH 4 28815 g B (% L4 3-2-2) 0 HHK
k7 i HRF U P (20100 F 6-143) i B4R > 2008 & §5 1 Bh A
T AP ARG ffx 520048 205 > H P BugEw L 126870 2F > v b

7a b 184174 25 > Az § 71006 2 F o 2 PR 2RA L R AR

2322 FFEHCRAFEEILRAFEZRAA TG A

Iy ¥ i AL
NE| oz i i i | AR i i 5
# (29)  (F =) 2F) | (2) (FR) O (2F)

2001 32,6349 2,166,643.7 5,339.8 705.6 55,741.2  2,363.5
2002 30,5615 2,683,557.4 5,181.8 648.6 55,741.2  2,229.0
2003  34,704.1 3,170,722.3  4,988.2 761.2 71,419.8  2,357.7
2004  33,420.0 3,316,178.7 4,796.0 692.6 68,603.3  2,138.3
2005 33,6299 3,443,399.4  5,520.7 667.0 68,088.2 2,151.6
2006 29,3329 2,516,342.7 5,177.9 694.9 74,2475  2,174.2
2007  29,407.2 2,607,820.4 5,213.9 663.4 71,523.2  2,159.0
2008 28,2109 2,630,857.9  5,209.5 644.5 70,154.7  2,157.0
2009  27,466.8 2,444,935.6 5,180.1 628.0 71,926.6  2,153.0

2010 27,7033 2,940,652.3 53139 | 6144 845821 2,158.0
FH KR A R ) B A (2011) 2 2 kR ok § (2011) -

i3 2010 4 5§51 Bhchig = s 32 5,051 % 5 g % 2 2t 12,457 £ - ih
S N R B S o D ER S B 4367% - H X Lk 2 p ALK
ot o b RENE S 29.04%% 24.36% (%0 A 3-2-3) 50k AR B

3-4



Flenz 5845 (AR ~ 355~ 2 33) 4 ¢ 0 ARE ¥ oo 1B g £ E 4

7 Z

L] iﬁ%’i/ﬁ;ﬁfs A r b B A 40% 1 b oo

4 3-2-3 2010 # 451 BAA L S Bk E A Tk

L2+ e A Ao RTE N A PR AE
7 S 5,051 1,208 1,140 86 2,617
P A S 12,457 3,034 3,730 253 5,440
(15 PALI- - SRR AT 100%  24.36% 29.94% 2.03% 43.67%
(1 SRR 0.95% 0.23% 0.29% 0.02% 0.42%

FARKR A EFAEEIR 2011 -

EEAL A I987 £ is > XA B nR AR fFFEET ETHE
852004 & ERBT(FLB32-L)e Gt > RBRADEE
A Frg Rk S enlEAS o 2T 0 d 0T i@ 1 2008 F) 2010 £ oo R A

FA B BAAD NWEE U T 6144 AW > A B 84,582 + A 2008 &£
Fb 14,427 F A (e Tiak E & Deirgfde ) 28,815 A chA E o

\“‘b

500 \ S
P lohdn ° e - b s o M

L I Lol oot S S st . St B (S Lo

FFLEFFEFIFF TP F
—— EIEEESE - O- ZEEE EE e ZIBEEIEE - FIBEEAE
Bl 3-2-1 §51 X% 4G f
T AT R AT koK b8 0 & 1987 F| 1997 & B ch%
mAFED AL 0 2 (SR ETE S RE 2004 E iR B 4 (S LR
3-2-2)c i 2004 E (AR ARE FBM DR TF] A8 kP H AR HH L
SRR S TR A B R AR o R (2012) 0 AR g5 hE -
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AAMPONRE AR HABGRE A GBI AR SR TE T4
FoRAt g o At cnd B e S L Sk ARG T A i R
B F] e gt - B ARE 0 A R P& 2 WA f A 2000 E 12 enT e 8
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\N
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1500 -
1000 | 7

So00 o =
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200

150
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TR KR R ¥ SR £ 2241-04-01-2 -
B 3-2-3 2R A F T 50

Lizut Wb 45 A& 7 (15em )~ 4o (2-3kg ) ~ 4 3 (12em )~ 2. #8(25cm )~ # B 4 (0.5kg) ~E A (2
AR ) g eﬁ(? fEEm)~ ¢ g (12cm)~ ¥ F 4 (6cm) ~ A 4 (0.3kg )~ ¥ © (15cm )~ 5 # (30cm)
(¢ F) > £S A (15em) s mEEEE ~ X HE@em) >~ LA~ K 4~ AR P BB
I BN BN F VI SN *%T’C,@ﬁ.ﬁ,ézﬂﬁgoﬂr‘iifﬂ,év.\i’,@.\«’ﬁﬁ,ﬁé\ﬁ
p@; AB G FF A L SR B ER S F AR f*ﬂﬁé&ZOOO&rm‘*ﬁ@?
L a3 (L2em) S FE A (2 AR )~ 2 s(P B)2 .M&E(&m)ﬂ 2000 & 12 fs FAL o 2 (¢ F)
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FZH P RE L2 BTR

A AR R e 21152 2 E o By R FaRR R IER S P
BFPRERLOZIT > TERITRB L e8iy 0L 273 37448 ¢ £ 77T 3%
A~BSfEEA ~A2fEHK A2 200 /8% A5 2 0@ 7 AFEHT ffﬁ~2;};§_%
FAE-186 R M- 65fEF a2 121 AR A, (KL 7 P H%
R 20100 F 6-96) HY e A r {Eh RiETHE (IUCN) &
2 ¢ > 4& % (CR,critically Endangered) % % cen® v 9% > ¥ F| 5 Wk 7

Bk B K INLP o T WAL g ST B P G
2L 52009 4 B R 2009 ; R RE L RE FTHE):

- b
HTeafiz $- 5@ TH 0 20 FH 54 N8

ARG P EG AR RS TS g AARE LR
cARR s MiE B ERERE -

I

%wmﬁa%amﬂﬁa%@pw%sz%& TR R
FEe w201l ErpEind > EREREL LG L2 (20100 F
6-49~6-52) “WT Y o HIBRBF HITEZ HRIE S IR S ATES T RE
AFESTRGBEME T AR ORE (2LE 3-31) Fif ﬁi“ﬁ%iﬂ’?a"z
SR AL K AT o

¢ g BIFER R e e T8 Ersg g a2 — o p A g_%z s g TG g &
# %% 9% Indo-Pacific hump-backed dolphin ; (¥ % % Sousa chinensis)fz ; @ ¢ 4 9%
RN S 7 S I S N s
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