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Abstract

A four-level of elicitation
method in contingent valuationwill be
designed in this study. This
elicitation method is a combination of
triple-bounded discrete choice and
open willingness to pay revelation
named as almost ideal elicitation
contingent valuation method. Under
such elicitation method, each
respondent confronts a three-time
fixed numbers of bidding procedure and
the final willingness to pay is then
converged to a specific number.

This method has the advantage of
controlling the efficiency of
estimated mean welfare measure i1n
specific and ideal range.
Furthermore, the most distinguished
feature of this elicitation method is



able to of fer a paradigm for empirical
research in examining efficiency
performance of welfare measure. That
1s, an efficiency frontier can be
drawn from such elicitation method.
In order the test and examine the
applicability of this method, a site
with feature of biodiversity is
selected. The Black-faced spoonbill
Protected Area in Tainan county is
qualified for this purpose. Besides
the evaluation for the site, a
normative basis for designing of
environmental conservation policies
and action foundation for policies
implementation. It i1s deemed that
the applicability of conservation
policy is the final and main purpose
for policies design. As a result,
conservation policies are inescapable

from value judgment of human
preference.

Utilitarianism, the
environmental ethics proposed by

environmental economists in relating
human being to nature is viewed too be
provoked under self-interest to gain
the greatest social benefit. It is
then believed that under motivation of
self-interest change and adjustment
of the components of social benefit is
contemplated as norm and foundation

for conservation of biodiversity
resources.

The empirical results have
demonstrated that efficiency
performance of estimated mean
willingness to pay from various
specification of empirical
application, such as different
distribution, different

specification of functional form, and
inclusion of characteristics of
respondents, 1s lower than that from

the theoretical derivation.

Keywords: four-level elicitation
method, utilitarian,
biodiversity, efficiency
index, the most efficiency

frontier
—~4dmBH
HE A+ FR KL

(contingent valuation method » CVM)
CRRBEIZFERNEELSXERLE
THXHBENRERTRME b EZ
it SA RE 39 4% & 32 o ik A 745 & I W 35 B
% (non-market goods) &%k > X &%
HAEBRZBA AL RHEREFEETR
#ERE LT REFEME (total value) &
% P ey IEiE M1E 14 (non-use value) *
E-HHEAXKRBERFSRRER
w B AR ERY - FH
( Ammour, Windevoxhel & Sencion -
2000 ; Garrod & Willis ® 1997 ; Kramer
& Mercer » 1997 ; Loomis * et a/. » 2000
Poor » 1999) -

1 P AR SRAE R BF > LA IR BT
fEz REX—B TRETH > RFF
FEZFHFE AKX (elicitation
method) > % HTRBERELBEE & 4+
g # (willingness to pay * WIP) = B&
E2/E# (willingness to accept °
WTA) o Bt @ dof skt —E4F 6935 % & 44
FR EXDEBTREIAIBERER
B# > RETHBREGMEETFZ—
B st > bk Atk iRk BB A R
HERRGER (RSB &WAE 2001 ;
Hammack & Brown > 1974 : Cameron &
Quiggin > 1994 : Hanemann - 1984 ;
Hanemann, Loomis & Kanninen - 1991) -

BBEEARNFEE AKX
BRRAEIMA/BEESZNE  —HKMT
TRyAERABE - EF—BRERRA N
LUHEREIN/ BERL LA TER
B F—RARZEOYH —HXZ S5
BRTHEBER BRHRATERCE
ToAEFHER SR -EMBRE=



Rog o &R ER GRS
B ZRBERGRE - MbH M —TEF
ZHH T EAE BRI LR R
B SUEORE I/ BB —
THEAA—BENGEN > Bkt R
B URBFAENR IR ity
BELREEMAE MAEQHRET
REERWER - AW —EETES
PRIBERE?FR L BRI ZH
o RAZKEARMERH SR LA TS
k% —EMREE RAMAKKXZHMS
R M TUREBERL L ALB -3 &
HEFBEL  RABTH—BEE—H
{E °

B REBESRFRELSR
BERRIBREH G _AEEFK > B R
VERBREBTREIAIBEERSLR
HRAEHBRF R > it > BAEHRBLE
WRAFAGEES - BEARE (FRBE
#AE > 2001) Y HERELRE > £
SREFEANFE XA FTXZ% 2HF
REFMBTOREIMAHERELIE ZE
M mARZ R B EKEMN ILARY
SR ARFETHOEHERAE -

Hrim o BEARERGER LERAYE
BRz LmE— A5 o s BATBR P
FHEFX2FEEFIAITABCHBEE
ZAEMRE e FAEAHERBEE
ZR MGG ELERGUENZE
B o W HRA XY R EEF 4
ETEMITHFABDTHEERHZ
%o mBTE —EHTLEARESTX
RECHMGELERZIHRERBMTRASE
ey & o

FENIL AAROEZBEHRAAR
AMXBREAG=EZR A EExA#E 2
M—EEE &R RO R
BA 22— L0 S3uManss
EATRA bR RBEHE —HRER
ZMBEZES B RoEE mE
WREER AR E o Aotk
T TR B ML H AR RIE
BEREZE WK —EELBESME -

osh o EHEBEE R RBR R

I EREAH A ZR&E AR RE =T
B RS AHILZBEITEEEH S
VLB MN A EREMEZ LS
B AURBERITRAITE > hF2 ey
B AH — AL ESHE o s
RBBREHBEASHOF X BERET
DAMEARAC W BE1R 3R o 4o bbey 33t T » L
MERFEE I AR EEEESERK
B EREEELRE MBS LAEHK
HEAEHAEFZHREBA -

ATREAMERAFE I AL
TIHEEAM AXEFE-—BEAHLAY
PHMDEZZRERFECHAERS
HEHE - BESHMBEOEM SN
ARBAYS EREBATAL MNA
MERROARKSEBRAED S R4
RRPAR ERAMSHBRAAFE R
B MBRIKREERHBREIN HH R
KA EBERAALBBEASEIERT IR
HEREE -

R AHESHAS—BEAHRKTBE
BPRAEGEBENEFIAUREKED S H
MBI E KM R TEZEZUMER
ATBEG AN B eER TRESE
HRERXBIETRAELHYTEAH &
ARABE BABEERRYLREHE
A MBRBEZNE - BFR BTRIFIK
BEEEZHHAIEBELUALRSL S
B> BREFEENABPTCERNGES 2
HRARRRBALLEME BFFE R
AFEHN AN S HETRAOGLD &R
FHEXFT AU TURLELEART
SERBFABRPOCERZIMBENSS
#E o

MAETEZRZBREITFRERN S T
B8 RAARAM AR PREAL —A
FEKRYE - REARFRBEANZHFE
FHFAAMERSE AR FEL
—SHMERZBA - BTEFHEIGE
CREE S U BA T AT S E £
XS e REgEgR T
UMABE ST EA T REREY LS
Ao



ZERHH

FHABRRTREFNBFERST
o BB REERLEZRZARRNEAY
1 REE BRERKELEAERH LA
AL mEKEEREYIEER
BEARD  FHREFLBEHSE R
BN RRARELTHNERE  E2R- G
LEBEARABERTEARARAYBME- &
PERABRELEHLBERLE  REARIK
RE AR SRS BRFTER
WHUBERABRBHENAARHEIHRR
Z-odhibiz BARBEATRKLESAF
FERETRZBET S RBABYHE
AReFHe S FE BLEEHSMARE
BHRAGRL -

mERLEL BAMUBERFE AR
BT AR T RERERZE ESEER
BHEER  AMARESETEST K
FMOLLBAE > thin o BRI B4
FTEREAFYNEIBAE - RITALAREY
B BB S RRAANSHEZHE
o br > TRERAZTEFAT > &4
FHRBEIABEAELARERERME
ZER ERBT TEEHAGNENR
ERFAEHRLHERARAET A EEXK
RERAEREAREREREME B
FEHEGLEL T URSERELR R
Z HEROHARS  RERKERME
AR o

ENZHEERAECHEAZIS L
BE BETEFILRET TRAR
ErREHUIM LK ERTARE
ToEE SHBRTURIHLEE KK
FoPHELBERE X444 586 7T E 590
AHBEREELRTAL TRLIETHA
637 7o sboh AAEXHEHEHHER
T oREuFrdlaiifriios
AR REMBERBEDEL - REER
FPANEEH RERBEFREERELHE
REHERF FEeHNLTHEIPIRER
HEMBECAHERNSE - - Bk B34
T FREK - THFTEHBARAG
CahE HEQGELRFALYEE XA

W~ HERRFAE

H—HEARRREGARBEGHZ
— REFY —EEREREMEHHRER
IR FE ARSI REM— A
2o DE AR Y o BEREGN
whoe R EEABMB AR LB
RoOBEHNFEEHIERE R FH
EARERALE AR ERTHET 3
BoEX#uash "ZaETREE B
o M BEES P AR o Wl TR E — B A
ERHE A ARG SARMEALE £t
— AT A RREREHBREAENH
WEEEKXG—EEE - Bt AitEL
FRBEEBZIFNAATERBENEZN R
HEAMTHESREE -

ot RRAEZ—sraw £
EERTAEMRTOEMERE S X
HFXT FRLHEREFBETHREE
(AT eH KRB TFHEE X AEMETIRE
BREBRAEEM - HABARTERITY
BREF  AARHTRTAERE P85 —
BEI A BPHERETRANBERAEE
BRSO B EES R A& RS
Fomibt—ERETURBELBLETE
R SREETFRE XA BAKEA
oy tb g Bt -

AR S P

FIBE~ RAE 2001t TEh R ¢
LTRE )BT REEBAEFL - &
3t AT BRAE o

HEE 2000 - "Y R0 EHERRE
HERREERIIAN > HBER -
4% 22-28 8 -

ARER 1999 - T A M EHBERFT XS
B BRBEHFETFF 384167 -

ER 1999 - T FE A SHERRRE
7R o FINREBERS% - 19994 M %
HMEmE e -4t BE¥LEe -

FRE 197 -T2 RmEETREEHI%
BAl jo FINY B R BBMALES B




%> ZOHRERGRHBCEIRBAANE
WXE - bd P ERBERBAES

3

FRANE - 1999 - 4 B | 2] HH&RBH
X3k 6 HE -

FEE 1999 THMAMTHRIL—AY
SN > HEERATF 2T
9#3>987-997 B -

MBS 1999-TTAEHEHMEFT A4,
REBFRA > BEHFTEF - 38
o 17-27T8 -

RES 199 -TABEZHHEREYS
RMZEE C BRBEHFTET -38 8
51-65 R -

#BAE > 2003 - A MUIE A H H & A4
EHRANELEHRATERR  RXE
BEEREC SR ETRBAEAZIKE
WAG - BERX EERBEER
B R AT -

Aigner, D. J., 1979. “A Brief
Introduction to the Methodology
of Optimal Experimental Design,”
Journal of Fconometrics. 11:
7-26.

Alberini, A. and R. T. Carson, 1990.
“Efficient Threshold Values for
Binary Discrete Choice
Contingent Valuation Surveys and

Economic Experiments, ”
Department of Economics,
California University, San

Diego. Mimeographed. cited by B.

J.  Kanninen, 1993. “Optimal
Experimental Design for
Doubl e-Bounded Dichotomous

Choice Contingent Valuation,”
Land Economics. 69: 138-146.
Alberini, A., 1995. “Optimal Designs
for Discrete Choice Contingent
Valuation Surveys: Single-Bound,
Double-Bound, and Bivariate
Models, ” Journal of Environmental
Fconomics and Management. 28:

287-306.

Bateman, I. J., I. H. Langford, A. P.
Jones, and G. N. Kerr,
2001. “Bound and Path Effects in
Double and Triple Bounded
Dichotomous Choice Contingent
Valuation,” Resource and Energy
Fconomics. 23: 191-213.

Boyle, K. J. and R. C. Bishop, 1988.

“Welfare  Measurements Using
Contingent Valuation: A
Comparison of Techniques, ”

American Journal of Agricul tural
Fconomics. T70: 20-28.

Cameron, T. A., 1988. “ A New Paradigm
for Valuing Non-market Goods Using
Referendum Data: Maximum
Likelihood Estimation by Censored
Logistic Regression,” Journal of

Environmental FEconomics and
Management. 15: 355-379.
Cameron, T. A., 1991. “Interval

Estimates of Non-market Resource
Values from Referendum Contingent
Valuation Surveys, ” Land
Fconomics. 67: 413-421.

Davidson, E. A., 2000. You Can’t Fat

GNP: Economics as 1f Ecology
Mattered. Cambridge: Perseus
Publishing.

Des Jardins, J. R., 1997.
Environmental Fthics: An
Introduction to Environmental

Philosophy. Belmont, CA: Wadsworth
Publishing Company.

Dobson, A. P., 1996. Conservation and
Biodiversity. BRI A#E - 4t &
THEHFTEALE -

Garrod, G. D. and K. G. Willis, 1997.
“The Non-Use Benefits of Enhancing
Forest Biodiversity: A Contingent
Ranking Study, ” Fcological
FEconomics. 21: 45-61.

Gaston, K. J. and J. I. Spicer, 1998.
Biodiversity: An Introduction.



Oxford: Blackwell Science Ltd.

Gossling, S., 1999. “Ecotourism: A
Means to Safeguard Biodiversity
and Ecosystem Functions?”
Fcological Economics. 29: 303-320.

Gowdy, J. M., 1997. “The Value of
Biodiversity: Markets, Society,
and Ecosystems,” Land Economics.
73: 25-41.

Gutes, M. C., 1996.
Weak Sustainability,
Fconomics. 17: 147-156.

"The Concept of
" Ecological

Hanemann, M., J. Loomis, and B.
Kanninen, 1991. “Statistical
Efficiency of Double- Bounded
Dichotomous Choice Contingent
Valuation,” American Journal of
Agricultural FEconomics. 13:
1255-1263.

Hanemann, W. M., 1984. “Welfare
Evaluations in Contingent
Valuation Experiments with
Discrete Responses,” American

Journal of Agricultural Economics.
66: 332-341.

Kanninen, B. J., 1993a. “Optimal
Experimental Design for
Double-Bounded Dichotomous Choice
Contingent Valuation,” Land
Economics. 69: 138-146.

Kanninen, B. J., 1993b. “Design of
Sequential Experiments for
Contingent Valuation Studies,”

Journal of Environmental Economics
and Management. 25: sl-sll.

Kant, I., 1873. “We Have Only Indirect
Duties to Animals, ” In
Environmental Ethics: Readings in
Theory and Application. Edited by
L. P. Pojman, 1994. Boston: Jones
and Bartlett Publishers.

Leopold, A., 1953. A4 Sand County
Almanac: With other Essays on
Conservation from Round River.

Oxford: Oxford University Press.

Loomis, J., P. Kent, L. Strange, K.
Fausch, and A. Covich, 2000.
“Measuring the Total Economic
Value of Restoring Ecosystem
Services in an Impaired River
Basin: Results from a Contingent
Valuation Survey,” [Fcological
Fconomics. 33: 103-17.

Minkin, S., 1987. “Optimal Designs for
Binary Data,” Journal of the
American Statistical Association.
82: 1098-1103.

Murdy, V. H., 1975.
“Anthropocentrism: A Modern
Version, ” Science. 187: 1168-1172.

Myers, N., 1988. “Threatened Biotas:
‘Hot Spots’ in Tropical Forests,”
The Environmentalist. 8: 187-208.

Naess, A., 1986. “The Deep Ecological
Movement : Some  Philosophical
Aspects,” Philosophical Inquiry.
8: 10-3l.

Norton, B. G., 1984. “Environmental
Ethics and Weak Anthropocentrism,
Environmental Ethics. 6: 131-148.

Nunes, P. A.L.D. and J. C. J.M. van den
Bergh, 2001. “Economic Valuation
of Biodiversity: Sense  or
Nonsense, ” FEcological Economics.
39: 203-222.

Perlman, D. L. and G. Adelson, 1997.
Biodiversity: Exploring Values and
Priorities in Conservation.
Massachusetts: Blackwell Science.

Randall, A., 1986. “Human Preference,
Economics, and Preservation of
Species,” In The Preservation of
Species: The Value of Biological
Diversity. Edited by B. G. Norton.

Princeton, New Jersey: Princeton
University Press.

Scarpa, R. and I. Bateman, 2000.
“Efficiency Gains Afforded by



Improved Bid Design versus
Follow-up Valuation Questions in
Discrete-Choice CV Studies,” Land
Fconomics. T6: 299-311.

Singer, P., 1976. “All Animals Are
Equal,” In Animal Rights and Human
Obligations. Edited by Tom Regan
and Peter Singer. Englewood
Cliffs, NJ: Prentice-Hall.

Takacs, D., 1996. 7The Idea of
Biodiversity:  Philosophies of
Paradise. Baltimore and London:
The Johns Hopkins University
Press.

Taylor, P. W., 198la. ”The Ethics of

Respect for Nature,” Environmental
Fthics. 3: 197-218.

Taylor, P. W., 1981b. ” Biocentric
Egalitarianism,” In £nvironmental

Fthics: KReadings in Theory and
Application. Edited by L. P.
Pojman, 1994. Boston: Jones and

Bartlett Publishers.
Tisdell, C. and C. Wilson, 2001.
“W1ldlife-based Tourism and

Increased Support for Nature
Conservation Financially  and
Otherwise: Evidence from Sea

Turtle Ecotourism at Mon Repos,”
Tourism Economics. T: 233-249.
Wilson, E. 0., 1992. The Diversity of
Life. Cambridge, Massachusetts:

Harvard University Press.

Wu, C. F. J., 1988. “Optimal Design for
Percentile Estimation of a Quantal
Response Curve.” In Optimal Design
and Analysis of Experiments.
Edited by Y. Dodge, V. V. Fedorov,
and H. P. Wynn. New York: Elsevier
Science Publishers

Wu, P.-I. and M. -T. Su, 2002. "Design
of an Efficient and Complete
Elicitation Decision Process in
Contingent Valuation Method:
Benefit Evaluation of Kenting
National Park in Taiwan," paper
presented at the Second World
Congress of Environmental and
Resource Economics. June 24-27,
Monterey, California, U.S.A.



