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4. XY= —
(1) Utilization of genetic resources in Japan,” H AIZ 31T 2 B & A H OFHAAFZE

The research project has investigated the situation of access and utilization of genetic
resources in Japanese scientists and industries through document survey, interviews, and
attending symposia and seminars. Based on the information gathered, the common views
among the project members have been formed. At the same time, the basic concept on the
economic values generated from the utilization of genetic resources has been considered.

It is a challenge to conduct a research that there is a lack of existing ABS cases and
available data in Japan at the moment. Thus, in order to examine the possibility of a
substantive research based on generating an ABS case example thorough pilot project, we
visited Tsushima (Nagasaki prefecture) and Okinawa prefecture as the candidates to have

meetings with stakeholders and to gather information regarding local genetic resources.

HARENOFEHCREREIC BT D S EIROBIF L OFHOFERIZ OV TERSER, A v Z B a—, i#
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P2 EERNE LT, RIGIRKHE., IR 2SI BIHIBIRE & OB RASH-CB S EIRIAR D 1H
WEEZAT -T2,

(2) Method to evaluate the economic benefits (monetary and non-monetary benefits) /7

HORIGE (8RR - FEEERRURIGR) ORMIlZEE 92 FHilTFHEDHZE

(DProducer side “EFEE]; The Methods of economic evaluation on genetic resources and the
introduction of PIC/ 1= E IR OFEFF e & Fllat il 57 OfE i IR FrliDfRa o

Economic evaluation of genetic resources utilization is based on System of
Environmental-Economic Accounting (SEEA) and Input Output Table for genetic resources
(IOGR). New SEEA is proposed to adjust the usage of genetic resources and the economic
valuation of biodiversity. In this new account, we can observe the flow and stock of the
economic value on biodiversity, and evaluate the effect of environmental policy. New IOGR is
used to estimate the incidence of PIC (Prior Informed Consent) policy, and to forecast the
long-run effects of innovation and technological switching for PIC policy. These methods

would enable to analyze the macro-economic effect of environmental policy.
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@Consumer side /&M

It is impossible to analyze potential consumers’ behavior using market data because

they are not visible in the market. This study therefore uses a questionnaire survey targeting
the general public, which includes potential consumers, to clarify preferences for goods that
use genetic resources. Using the survey, we compare the willingness to pay (WTP) for two
types of goods. In the first type, a part of the sales revenue will be used to protect the habitat
of genetic resources. For the second type, no sales revenue will be used for habitat protection.
If the WTP for the first type is higher than the second type, then we can conclude that the
public will support a system where part of the sales revenue will be used to protect the
habitats of genetic resources. We conducted a preliminary investigation during this fiscal

year.
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(@Theoretical approach “FiaI$%iT ; The utilization of genetic resources and economic effect of
the introduction of PIC/ {E=EWFIH & PIC EHADFEFZIE : Blan€ 7 /DR E I

Economic theory of genetic resources utilization has been developed under the studies of

“bioprospecting”. Bioprospecting literally means a search for natural resources that lead to
pharmaceutical product. In economics, however, it often points to the development of
pharmaceutical products by using the natural resources, launched jointly by a firm that uses
genetic resources derived by nature there and by the government or national institution.

The paper by Simpson, Sedjo and Reid (1996, SSR below) is the first study to evaluate
the genetic resources, where SSR dealt with the resources to be inputted for the research and
development of pharmaceutical products. This chapter purposes to introduce SSR’ model and
the way that they calculate, followed by criticism and development afterwards. Next, we

construct a model with PIC (Prior Informed Consent) and MAT (Mutually Agreed Terms),
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which are based on Nagoya protocol and argued concerning the introduction. In this model,
we discuss optimal use of genetic resources for the producer, which is compared with the

social optimum.
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(3) Impact of the economic value of genetic resources use on biodiversity conservation, i&{=

B OREF D = SARIECR 2212 5 2 2 5B ORH

Effect of recognizing genetic resources use on awareness of ecosystem conservation J&EE&
PR BE 3 2 38k AERER IR B EGHRIC 5- 2 D 5 B O FREIE

Medicines developed using genetic resources have saved many people, and it is possible

that researchers will find valuable genetic resources in an ecosystem in the future. Ecosystem
loss through development might mean losing potential future genetic resource uses. The
general public knows little about these facts, and improving the general knowledge of these
facts may help people recognize importance of ecosystem conservation. We investigated this
issue using a questionnaire survey targeting the general public. In the survey, we examine
whether additional information about genetic resources may change respondents’ WI'P for

ecosystem conservation. We conducted a preliminary investigation during this fiscal year.
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@Effects of the potential to find useful genetic resources on the awareness of ecosystem
conservation,” A 7B G RN A S5 AREMEDNVEIE R IR B BRI G 2 D W B OREE
@— 1. Questionnaire survey,” 7 > 7 — MHAIZ X D HRGE

People may place a higher value on ecosystems that are more likely to contain useful

genetic resources than those less likely to contain useful genetic resources. We examine this
hypothesis using a questionnaire survey addressing the general public which asked
respondents to suppose that they will designate a protected area. Respondents are presented
with alternative plans for protected areas. The alternatives differ in the three attributes: the
type and number of flora and fauna, the impact on annual household income due to the
designation, and the probability of finding useful genetic resources. The survey asks which
plan is the most desirable among the alternatives, and we examine how the probability of
discovering useful genetic resources affects preferences related to designating protected

areas.
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@— 2. Resilience,/ L2V = A L OBURMEDORFT

This section is aimed at reviewing the relationships between genetic resources,
resilience, biodiversity, and economic valuation studies. Because it is highly uncertain when
and what genetic resources become valuable, no priority should be given to a specific genetic
resource. It would then be better to maintain as many genetic resources as possible over the
long time period. Therefore, the sustainability of biodiversity is key to the future provisioning
of genetic resources. The sustainability of biodiversity is closely related to resilience:
Resilience can be defined as the degree of a system’s capacity to maintain its original
functions after an external shock and stay in the same domain of attraction. Stronger
resilience often means richer biodiversity and vice versa. Such aspect of resilience and
biodiversity can be called insurance value. There is a paucity of this type of valuation studies.
While further review is in need, stated preference methods such as conjoint analysis and the
modern portfolio theory could be applied to capture the value and investigate the relationship
between genetic resources and consumers’ attitude towards biodiversity conservation. Coral

reefs could be a case because resilience concept is well accepted in coral reef studies.
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ns = log(y+g—s—b)-log(pR-c)+logr—loga
log(1-p)

(39)

ARSI L OMSE I OERIITIS T Db, glTIED /T A—2 T, IESEAIFIEE LB O
FRAETLHEMEZRT, L& 2E BIREROBISZHEN N BT 2 22 bIE, KRR O 2 KB
LET BEBEMIMENEEZ D ENTELD, gt/ NSWEDE LB ZENRYTHD,
LT, BMOBIEEIREZW O SrEid. (REDTZOO THINRRIZNE 2T, BB HITE TR
PRD D, ZOHEIE, g RERMETT 5T & TRT ZLRHKRD, FFEEAFIRIZONTH, 0
FEAEDAREMEZDDORE S TRT Z LMK D,

SRNRATHD Z L LY HRRREREAEEIT, p,RA b, sOBEMBETHY | y,g cOBIBEL
D ZERDIND, Eio, BREIROESRAHEER (B ETROBRAMIEE) 1%

2WR—)(A—-p)+b-y+s—g (40)

ERDDZENHKRD, Z0Z L LY EEEROBEAMBEIL. (b+s) — (g+y) O c L, (11)
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TRDTKIEL Y @OPMEDNDPBIRE SN D, ETHUTRLS, ATHIUTBENLD LE2D,

Pbicd L3&, HaBolizFRT 51 DDEREEZE LD ZERTRETH D,

<BEIW>

Rausser, G. C. and A. A. Small (2000), Valuing research leads: Bioprospecting and the conservation
of genetic resources. Journal of Political Economy 108, 173-206.

Simpson, R.D., R.A. Sedjo and J.W.Reid (1996), Valuing biodiversity for use in pharmaceutical
research, Journal of Political Economy 104, 163-85.
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R 5 i {8

«— LY 3 OERMBEEV(D)
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#F1 HERER T L DONAA AT 0 2T T 7N X ABEIEEIROME

Hidak RS (a) SSR (b) a/b

Western Ecuador $9, 177 $20. 63 444. 8
Southwestern Sri Lanka $7, 463 $16. 84 443. 2
New Caledonia $5, 473 $12. 43 440. 3
Madagascar $2,961 $6. 86 431.6
Western Chats of India $2, 026 $4. 77 424. 7
Philippines $1,973 $4. 66 423. 4
Atlantic Coast Brazil $1, 867 $4. 42 422. 4
Uplands of Western Amazonia $1, 043 $2.59 402.7
Tanzania $811 $2. 07 391. 8
Cape Floristic Province of South Africa $632 $1. 66 380.7
Peninsular Malaysia $539 $1. 47 366. 7
Southwestern Australia $435 $1.22 356. 6
Ivory Coast $394 $1. 14 345. 6
Northern Borneo $332 $0.99 335. 4
Eastern Himalayas $332 $0. 98 338.8
Colombian Choco $231 $0. 75 308.0
Central Chile $231 $0. 74 312. 2
California Floristic Province $0 $0. 20

Hil : Rausser and Small (2000) Table 1 % & & (Z4FR%,
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(3) BEEIRFIF ORETMN EMSREIER 2T E 2 2 B EBOFH
OEEEIRFI BT 2 RN E R R ERIC 5 2 5 B ORI
IR FhEREZ:

1) Fram

EEEREFIH L TR SNZERRBICE D Z OADBKDbR TN D Z &R0, ik, ARRNLAER
IOBEERN A IND RN H D Z &, BIREFICIVARRE KD & FFRHSRROBEE R
DOFREME D RS TLE D Z &R EIZHOWTHR#T 5 2 & T, MROEBRREICKT 5 Eikd m LT 5
AREMER DD LEZOND, DI L EWEET D720, BEERICET A1ERE 52256 52720
BEDOFNFTHBNT, —RTHTROAERERICKT 2 I EEEL R L, WMEICHEEREN DD
DERGEET D,

WEEOGHTZANT T, SFEXT v — NAEZEOER E 7 v — MNREOFE (F—H2IE) %
1ToT0, XL OHIT 200 Y T NARREO FHHA CHRHEZEORF M2 MR L7z £ T, 1,000 7L fe
FEDOARFIEZ I LT, LT CIE PR EORR L ®ET D,

2) Kim
T r— ME TAROEEICET 27 v r— b WA TE LT-, Tl omEE oMy -
S - TR - TR EOMELILI T D@ Y THh 5,

N (%)

PRI FE 107 (48. 0%)
e 116 (52. 0%)

@Ry 20 1% 34 (15. 2%)
30 1% 43 (19. 3%)

40 % 57 (25. 6%)

50 1% 31 (13. 9%)

60 1% 58 (26. 0%)

ke ESyIN= 87 (39. 0%)
NEB 8 (3. 6%)

BifENi5d=] 5 (2. 2%)

HE 3 16 (7. 2%)

ST 49 (22. 0%)

JACEE 25 (11. 2%)

FELANE 13 (5. 8%)

T 8 (3. 6%)

sl 12 (5. 4%)

Bk 200 J7 P 22 (9. 9%)
200-300 J5H+ 43 (19. 3%)

400-500 FH & 61 (27. 4%)
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600-700 F & 36 (16. 1%)

800-900 T H & 27 (12. 1%)
1, 000-1, 100 FH & 11 (4. 9%)
1, 200-1, 300 T & 14 (6. 3%)
1, 400-1, 500 FH & 2 (0. 9%)
1, 600-1, 700 F & 2 (0. 9%)
1, 800-1, 900 F & 3 (1. 3%)
2,000-2, 100 HH& 1 (0. 4%)
2,200 HHELLE 1 (0. 4%)

TAHRAEOMAENE L EFHRRIZLL T O® Y TH 5,

1> éﬁEYM VBT 2 HER R DR

. ERERIRAICBIT A ERR AR T 5 2 LA HINE LT, [ERER) . EMZEE). TARE
ZIKJ\ f@{zﬂé?)ﬁj\ (S EEE] O 5 SOMREICET 258MEAZER L QU), AERIILLTOmEY
Tho, ERRI, THEMSERME) LU T, TEBRER], TEEER], AHERES) 1350
PMENZ EBP BN E R,

BRZH- TS BEBRITE S 22033 5720
WieZ LiEd b
ERER 124 (55. 6%) 77 (34.5%) 22 (9. 9%)
AW SRR 77 (34.5%) 87 (39. 0%) 59 (26.5%)
HIREA 19 (8.5%) 57 (25.6%) 147 (65. 9%)
BRI 21 (9. 4%) 39 (17.5%) 163 (73.1%)
b EEEE 23 (10. 3%) 76 (34.1%) 124 (55. 6%)

FHREOTIE Q1)

IV AERBRERAET D ZENEELLEE O NE IR EM L. Q2), ERIZLLTO@EY Th s,
U:T%E%J L TELLNEVWRITEE] 28bELEMIFIERD . ZDANERRERET
HTEMEELELEZTWDZENHLMNE ST,

N (%)
ETHEE 127 (57. 0%)
EHOMNENZITEE 72 (32.3%)
EHHEBWnx RN 17 (7. 6%)
ELOENEVZITEE TR 4 (1. 8%)
A EETRN 2 (0. 9%)
sl 1 (0. 4%)
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ARERIRED R 538 (Q2)

2> HSXEERE~D AT ORRBR O

ZOT U= RTiE Frad e RIR MOFMEFES L U TAERBRRRITHT 5 A RS
AT D70, BARGRGEEEI~O T ORR R T 5 7O DB Z1T 9,

ZZTIE, Fratve hTARNMIOWCEHALIES 2T, Fyatas FZAMETILDHELE
BARGRGEEENCH A L2 RN EEM LTz, £z, T L2 énd b LEE LA, T
atbe RT AR EZNLISO BIMREEENC Z N EIUNRITA L7 2 E0R3d 0% B L7z Q3),
FERITLL T O Y Th D, 9 14%D AN BRFGEIEENCH L2 b D L& L, £, v a
TV e BT A NASOFZOWNTIE, 1RIFF L ERHDAN6 ABY, Fvati 8T AR
SO HFFETEI DO OW T, L RIFAF L2 ERHD AN 16 A, 2 BILLEF T L2 &0
»HDH NN 15 ANz,

s
Ehe

|

N %)
BH5b 32 (14. 3%)
720 191 (85.7%)
HARMEHETR B~ D ZT ORER (Q3)

3> BREIRRCE OIRGEICBIT 2 R ERR DR (RSB IRICBS D H%a 5- 2 T iED 70)

[BEH % 2 BT, —HICDA, BEEREIZEDL 5200, BEEFENERLOBIR AT
U & LIckkx R 3B CHRAL> TN D 2 &, 2015 4ED ) —~JVEFAEPIFEE T, TR OMAED) S
R LT A G U CEARBRERIE A ~UL R 7 T 2 BAFE UT KA R A R SR B Se a2 5-
SN e R L,

ZDH 2T, BEERICEET 21EHE 5 2 - BEOAITHT LT, BIBERSE OREICBT 2 ke
EoTEZ AN E LT, LIFTOEME To72,

Flo, BESOMAE e Ein D EEL AT D & L ABHICE TSR ST D 2 b
EHISTHEEEM L Q4), BRIZLLTFOEY ThodH, #59%0D AASEREIRMAIZ W TH-
TWEZ EB LN E ST,

AN %)
o TV 66 (58.9%)
SISy Ao 46 (41.1%)

BUREIEAI AN B DR (Q4)

U, BIREIRE S L ARFENREL LT ERETRERIT AU v, T4 v 7 v iRk
ZI 7)), HBEEED RV ZHRV 7Y 2 b @ 3 2% EiF, 2 b0z %> T
L Flo, IO EE S TR H D0 EER LTz Q5), MFRIFLLTO®mEY) ThbH, -
TWDAMESTZZ LT & o722 b b 2abED L, NHRERAT ALY ) [Zo0
TUX 7 BIRRE, TAMEEAED RY 7 HRY 7Y A2 b IZOW T 8 FIRREE, [ v 7 L= HYiR
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PEIRZ I T (IZONWTT 9 BIRREL 20 . Z< DANIN SO ZH->TNDS Z ENHASNE 7

7,

FND 720 o TWDBME o2 End D
oY el = VAR

THRGEFAIT A > 34 (30. 4%) 50 (44. 6%) 28 (25.0%)
AT INVE IR I 7L 12 (10. 7%) 71 (63. 4%) 29 (25.9%)
HBEEHAD R 7 HR2H 7Y A | 24 (21. 4%) 48 (42.9%) 40 (35. 7%)

BEIR A U722 RE 9 258 (Q5)

> SRR EICET DM ERMOME  (BIEEIIIBIT Dl E 5 12RO Z)

BIEPRIZBI T DM E 5 2 O LT, ARRIREICET 2o EMOEZ By s L
T, UTOEMEIT T,

Blo, B, AR RET D I ENEEL LB NE IR ER L. Q6), BIEEFRICET S
BT O 2 & T, ARRREDOEZEVES T DM L L TW D0 EMEET 5 2 L T, BIEEHR
(ZBET DR A& DARBRIR R Z M LS EONEMIETE D LEZBND, MRITLLT D@ Y
Th b, BILERICBET2HAZATORE R, TETHEE] & TEHLNEVWRITEE] 26bE
% &R 9 KL o e, ARERIREDEHENEIZFE T 5 38Rk DR E 7208 LIFHER TE 2o 7228, 2,
BREIRICEE 20 21T O RIOBPE T, 7T < O AP ERBRREDOEEN 2 358 L Tk
V. BEERICET DI X o TERRIR TR M LT 2 R D eipo 7o /cd T o LHEH S
nd,

N (%)
ETHEE 60 (53. 6%)
EHLnEVZITEE 41 (36. 6%)
EHbbEbnzian 10 (8. 9%)
ELOLMNEVZITEE TR 0 (0. 0%)
A EETRND 0 (0. 0%)
Z DA, 1 (0. 9%)

ARERREOHEMICBIT oM (FHeEftis) (Q6)

B> ERER DA MRBISERNA RSN, Tha b LIEb R EZMbsn s Z &Il 2
FBIHEROERE (BIEERICET 215 E 5 2 12D )

BRI BT D16 E 5 A IO LT, AR DA MRBIEERNER SN, Thieb
LIHELNIRE AR S D Z LICBT 2 BEAER O EZ A & LT, LUFTOEMETT 72,
F—lo, BEVEET L2HENROERR) DA MRBEERNER SN, The b LIcfEbhic
LB ERME SN OMERITED S BWEEE S pEE L Q7). #RIFLLTFO@EY Th D,
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N (%)

10% 3 (2. T%)
1% 14 (12. 5%)
0. 1% 16 (14. 3%)
0.01% 23 (20. 5%)
0.001% 11 (9. 8%)
0. 0001% 14 (12. 5%)
0. 00001% 7 (6. 3%)
0. 000001% 7 (6. 3%)
0. 0000001% 17 (15. 2%)

HE D EET 2MEFROAERERD DA LBEEEAERSh, Thabiic
RSN R AFERME SN D Z LI 2 EElRvfE= (Fdetti) QD)

B, BEERA A U ERR OB E CEAMN TR T DMRICET 1WA 5 2725 2 T,
AR BRI AT 572 (Q8), 1A G- DHithDEIEA T 5 2 & T, BRGNS A% O E#lH)
ERIZED L HTHET LN ERET L ENTEHEEXOND, MR TO®EY Thod, Bis
FIR A U E3ES OB E CEMLNFER T HHRICET WA 5 2 281E, £ 50%D A3
0. 01%LL EZ £ 60%D AA% 0. 001%LA 2 EALEIVEIR L TV ey, ERE IR A ICH L7z 3R OBH%
LETERURFEBLT HMRICET DE®RE 5 2 7% Tld, K9 35%D A0 0. 01%LL E& | 9 53%D A A3
0. 001%LA EZ&ZNFIGRIR Uiz, BEEIREZICH L EER SO E CEAMSES I D eRICB
DifmE G252 & T, FHMIMERME T Dm0 fR S v,

N (%)
10% 4 (3. 6%)
1% 11 (9. 8%)
0. 1% 8 (7.1%)
0.01% 16 (14. 3%)
0. 001% 20 (17. 9%)
0. 0001% 11 (9. 8%)
0. 00001% 10 (8. 9%)
0. 000001% 7 (6. 3%)
0. 0000001% 25 (22. 3%)

HE D EET 2WMEROAERERD DA LBEEEAER S, Thzbiic
RSN/ AFERME SN D Z LB EElRof= (FHigiti) Q8)

67



6> FaFe TR MIKTHAIIEEFAONE (BEERICET A EHME 522 E 52T
TR EER)

H & DEET DEMEN RO BIREREED 5 | ARRRIREOBLED D FFCEEMED RO THE 10ha 2
AL, BHEL TN 720D F v aF b b T A ROV EAIMTONL TS EHELTHHVL, 2D
Frat e hTARDEDIZFH T LTHOWE RS BFEICHOWCTERI L Q9), Z 2 Tk, AERF
fliys (CVM) &Rz, (RAERHmE &1, 72— R E AW TERIEZbIZRT 5 A 2 OSSR [
ST Z LT BEOMEAFHES 2 5ETH D (GRILfh, 2013),

BRI BEEOOEEFIRO BIREREED 5 B ARER IR R OBLR D & FR B A E O -1 10ha
(10 TFJ7 A — b, 30250 BE, B F—2A 2. 1388 fll53) ZEA L., REL TV 720D T a5
Ve EZ A RO A THOI TN EBEL T EEN, THETET5 Z ERTEE, 20
THUCAFET DA RERITKAIL R SN E T,

HRE, ZoFvat s BTRARDEOHIZ, 1000 HEfFFLTHWWERWETN2 =721,
TSN L. ZOTHOBEADT=DIE I E T, o BRI D Z STk L THY
FHA, (OEDTET)

{FARRHIEDERIB] (v a Vv I A hDr—2X)

“EPETBOEIIE AR L, LT O 6 13— 3 VOTRNERE RE LT,

1\A 2B F (%) 2[EH (&40

ver. 1 300H 100H 500

ver. 2 500H 300H 1000

ver. 3 1000 500H 3000M

ver. 4 3000H 1000H 5000

ver. b 5000H 3000H 10000

ver. 6 10000H 5000 30000M
TR

ZOEMIC LR S EESEY . BEERICET 1WA 52 TR E B2 TORWEETHE
85, b L, BoERICET D15 E 52 OB ESENAE IS T L, BRI
THIERE G252 T, A2 OERERBRAEEBRN M E LI L BT 20N TEHEEZBND,
FERIT, ko KD #EaHMiilic X2 a0 o BT A2 MO 2 HAESEOEE GEEIRICE
T OMERE G ZIREL B TOWRWEEOHE) | T, BRiROHEGTHEORER & & bITrRT,
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< HEmrHiz L 5> a T -
TR L 52 TR WBED L)

[B1&E B & O 2R 2@ OJE (FBRHE) T, FEESHEICEE LVTAEZ L LD
ETHZEND FENEELIONRA T A BDELDAREMEN S D5, Hma i ClXZ oA 7 A
ZEBEET D Z ENTE HA[EEMNH 5 (Lusk and Norwood, 2009a; Lusk and Norwood, 2009b), % Z C.
Fradve N7 AMIRT LA B ORI AZR L TY 5 5l OFAEGHGEOE R (FB1EHm)
WA T, BIENEET HHUROFEEN R NIZ/e o728 0 T (BT 2 kO NFEE) 22 N OBt %
HEHILC) EEL TS S S #HEmeMioER b17-o72 Q11),

N7 A M AESHEOMEE BIsERICET Dz 5%

LUF T, E8GEHE Qo)
LA LR (Flov) T

EemmarAl (Q11) ORERZ PR TRT,

THD B O 2R (EBEHE) . 2

RELL 2o 7o (IF#R L) THYBS ORI (EEGEH) |

U7 (FFd V) T ZHER L TR GfERaaTAh) |
ol (e L) TRADBREFZHER L TR (iRm0
% SN = A N T Rl Y

TIE

D) EEERICET
BRERIC T D 1 a
3) BWIEIRIZBIT DA
4) BAZETRICET 2 EmAfREE L

4 B — L DB FEAT T2, %
. SHLEEEOYEL ERbY ) & W L) CRRET

HHMN, PREL MEHRHV ) OB ERRL] TV LEWVMERTHD Z ENHLNE o7,
T HeERRFRAM
BHHY | 2K (3 t 2H 2 tfE
constant 7.1442 7. 859 constant 7.0029 | 7.931
In(Bid) -0.97 -8.02 In(Bid) -1.062 | -8. 44
n 112 n 112
SR -143. 25 KR -143. 4
HEE WTP HETE WTP
(HrofefiE) 1, 580 (12l 732.92
CE#HE) 4, 888 CEL51#) 2516. 9
I RIEREA TR Y I RIERER TR Y
Bl | £ R tfiE ZH I t il
constant 4. 63422 6. 03 constant 5. 4887 | 6.994
In(Bid) -0. 6912 -6. 36 In(Bid) -0.879 | -7.67
n 111 n 111
RO EE -129. 28 KR -136. 8
HEE WTP HETE WTP
(1 i) 816. 111 (i) 516
CFEHE) 4824. 28 (CFHfE) 2, 620
BRI REETHREI BRI REHTHREI Y

69




E5i, MERHY ] & R L) TFYaF b« TR M 2EHER R 20 E RO HET
WEES 5, TEEHE & HERR IO TN EUC SN T, HF#RHY | FrFre ERARL) b7 g
T L, MERHY X I—] ZBNMLTHEEZI T2 24, FEEHE I, FHEH 43I —) 2
10WKETCIEICHE L o7, 2O Z &R, BERICET iR a et Lo Gn, Foa)n -
k7 A MZXHT 3 BEEFEDSHRICENZ E2RT, —J, i cix, MNEHmd L ¥ I—) 134
BCRnolz, ZOZ L%, BIEERIC %?é%%%ﬁﬁbkﬁ&%of&wﬁf\fVafw-F
T A M 2 ZESEFIZEZN RN L AR LTS,

P EORERLY, BEERICBETERE 525 2 LT, Ax OERERREEMR B L U7z rTRErE
BbbHEZEZBID,

BT HERR ATl

H ¥ t 2H =¥ t A
constant 5.62844 | 9.649 constant 6. 0935 10. 24
In(Bid) -0.8321 | -10.4 In(Bid) -0. 9691 -11.4
b Z4I— | 0.49047 | 1.868 flHd v 24— |0.2689 1.01
n 223 n 223
S -274. 18 RO -280. 8

FEEEM., HERREHm S B, B CESERIERO 2 HOEMOTIUICB O THET L R

BE L7z ANCiE, ZOBEmZEM L Q10 B8XUN12), EFRIFLLTO#EY Th 5,
NI %)
BENETEDND 42 (46. %)
ARERERET H 2 ENEED LB 3 (3. 3%)
ARERZRET DHZ LIFEELEN, Fratn. 32 (35. 6%)

F T A NSO FETIEMTRETZEE I N
Z Ot 13 (14. 4%)

2[EE BFF LI I EE LBl (T8  (Q10)

NH %)
SENETEDLND 45 (42. 9%)
MO NTEERE DT D ENEEL LB TORNWEEI D 19 (18. 1%)
MO NTABRERET D T LITEELLEZEZTWDEN, fratn . 28 (26. 7%)
FF A NSO TETHRETRELLEZZTWD EES NG
stk 13 (12. 4%)

2\ E BT LIz R e[S L7z Bih (HemmaTim)  (Q12)
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8> ARERRAICET 2 EFOE GBEEIRICET 2 ME 52 1ot & 52 TV WEED HER)

HRER A RET 5 Z LI T HRERNRER L LT, RO SAMMPE LY | i SRPED
N0 FTBHLH10, ARERDLIFHRAXITE > THRBRERNMEOND DT, EEREFRET X,
(B D Z & TCEWREDRPNTZY . FERSHDH Z & TRENHMEINT-D T 5L, &Rk
FITF & OETEOPE SRR EMEDM LTSI H>D T, FRBRA ST REF), TWETSHATS
LT Th, FERODIE TR LIZY . A2 EBE LI T2 AN & 2 DT,
ERERAIRAET NE ) THELAEDLE LW S MERIUERT Z LICEENH L DT, AR
PRI REZ), TEEREMRE LVRBINAET D 2 & BRICER1HH DT, AREARET
RETZ), EREREZRET DI EITEHEETRY, EEBROZ LTI by © 7221 k
J.ZENEIUC OV T EDRRERIE TEDLNENRA R TU—RA b 27—V 712X >TERI L2 Q13),
ZIZTHWERZA L « U= |« 27—V 7 Lid, BIEFICR L TEBOBIREEZ R L, 20
hn TEE L), THEEM), AETELIRE] Lo/ bOFHAREEICE SN T, Kb
FHET 5 b0 (RNA ) EERBESTHET 25D (V—AF) Z 1 OTOERLTH L 5 ERE, 72
IR DERNE A 2 TV IRT 2 & C RIEE ORE 2R T 5 515 TH D, (Louviere et al., 2015),
NRZA K« U—=2A K« 27— 7Z1F Casel 7D Cased O 3 FHHOERIERNH S8, ZZTlik, B
BT BIZxET 2 [BIESE ORI 725 Ml 2 A58 95 D125 L 7= Case 1 (object case) 5,

ZIZTHE, EROTHOOERD O B, HEtHERE @S WA 7y 7 3HE) (IZESWTERIE
N3 2% RL, IRBFAETES] b0 RLABETERW] bOEBRLTHH HEMEZ 1A
T EHEY KL T,

BB DEWE 52 T2BE L 52 TORWEET, ARERIRAEITH T 2 Bk 72 5 D & MGk
T5Z LT, EEEIRICET WAL OAERERREER A ZL ST LD ERGEET 52 LN TED
EEZOLND, FHT, TWETSHIATHZ 137 TH, FR-IShORTRA LY | Ak
DI INTZD T HAREMEDN B D DT, ARRRERET RNETE] LW ) BRICKHT D [REESHE 2 720
EHRTHIET, A7V a AMERALE LT ERIET 522 ENTE B EE LN,

EbEETED KBFEETE 20
e NINSY N 7 N AV aW I INSY VA= 2V a Wikl
O T 5 X ARERN DT~ T & > THIRREIR O
PFEOENDDT, ERERERET &
O ERERE RS 5 Z LITHEE TN O]

P B D Z & CEWREDNBNT (TFERH
5 ETKENEEEINTZ 095 L DS AR
o OATEOPE SR DM BRSSO T,
ERERERETRET

NRA R s T—=R K« 25—Y T OERE] (Q13)
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NEEEPIICBI T DIE ARt L7 (Fld0) ) & NREEIRICET 2 EMA AL L 2h o7
B (R L) ) OFNEIUTONT, XA b« U= | « 27— 7 OERITKET 5 [R1E 2 31
1% (counting analysis) (L VEF L7z, BRIZLITOMEY THDH, ELLOETEH, [HHRH
52 ETERMEENEBRNTZY, TERHDZ & TRKENFLINTZ0 T8 X912, ERERITHEA
DHETEO P SOL DR FITENL SO T, AERERET &) Bibm<iHish, KiZ
(BN DAM PG SNTZ 0 | ENLANFONTZV T X I, EERNLITFR~AICE > THIE
BB OND DT, ERERERETREE] PE<FHMiShzn, 2 2ORET 3 FHIZHE G
MHENTWDHLONRRELD, ERHY ] T, TOWETSHATDZ L1322 T, BRSO
TR LIZY , A8 ENREALINTZ 0 THREEERHH DT, ERERERET I 28 3
FHICEmFHfiS 3, MERZR L] Tid TERREDELE LOEBIAFRRIHRIIERT Z L&
NHDHDT, EREREEET X B3 FRICE M SN, BEEHRICET D IERA#REE L
722 LT, ATV a AMEIC T DRI E o T RTREEAE 2 DD,

300

NRA R« U= b« 25— 7 OEFFER Q13)
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<9> FlG|HRDOFHA

BIE, BIRZITHY L0 b, AERERETRE LB D ANOPFITIE, [R5 MO CERRRZF]
AT LA BE L TWDHA BN EEX DND, DX DI NE, FHRHZEIT FEAV NSV VATRE
PERD D, =T, FISIFELABRRAERE OBEA I T4 2 L2 HINE LT, EI51Roi%
19,

ZIZTE, L7 HBRIZ100 TS 65 ZENTEDLN, TRNDIDIT L HFHZED 13 » A ETHT
i, b0 OBHEEALH ) ZENRTEDLEVIRMAFEL THH W, 13 7 HEICW BH 51
HOTHIUL, BEDOZITEY % 1 FRFFOZ LN TE A0 FERM L7z Q14), 100 J7 A & 200 J7 LA
bERREEE UCHIR LA OFIMEIL 113.3 TR E o7z, ZOWEOEGIERIL 13.3%& 725,

<10> EBIRISERE DR

ARERR AR L FRINZEEOBRE T2 2B E LT, FENERE 23R EM%E
Tofe, Z2TIE, ETHHEEZ 108, ETHREEE 0 8L LIEGAIT, BIEOEEOREIIR
<BWZRD0EERI LT Q15), fEFRIILLTOEY Tho, FHIMEITR 5. 7, HHERZEIT 2.5 &7

277,

0 1 2 3 4 5
AN 8 8 12 13 20 36
(%) (3.6%) (3.6% (5.4% (5.8%) (9.0%)  (16.1%)

6 7 8 9 10

A 30 36 36 14 10

(%) (13.5%)  (16.1%)  (16.1%)  (6.3%) (4. 5%)
FBIRERE (Q16)

11> FMtAATE)

AERER IR AR L FIMMEOBMRZ ST 5 Z L2 B E LT, FIATENC D\ TR b B 21T
Sfz, ZIZTIE, BE S FMICEFIRR T T 4 T E LI ERHLINEER L Q16), fEFRITLL
TOEY Thd, KD APIRE 5 FMICFHORT T4 T2 LI eRHDHZ ERHLNER

<77,

NE %)
H5 118 (52.9%)
720 105 (47. 1%)

WE 5 FERDOFIRLAR T 7 0 7 OfEER (Q16)

12> ZDfth
EEFEOTa T 4 — NI LI TE A T-7- Q17-Q23) .
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3) il

— T ROAERRRRIT T D A EFHA IR T D720 07 o — Mt EZ I LTz, WEEI,
KHEDT —Z T T 52 TETH D, FrZ, BIEEMAICET 25 E 5212356 L 527
W B OAERERIREITKE 2 SN ESHEA I L, AERENRD DD ERGET 5, b L& ICHERZE
NdIUT, BEERIZOWTRT 25 2 & T, TROAERBRREITR 2 Eiko m B35 S flrcE 5
EEZDND, Ziut, BIEEFEOMMH, BLOZIIET 5K - BIEICE D . A% OREEH AW
LEEDZENTEDLZLERTZET UV ATHY . HROREETRN D7 DBER ORI H T
LHHDTHLHEZEZ LD,
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QOF AR BEERENHEA SN D FIetEN ERRR R ETRICE X DB OREE
@—1. TUr— MAEIC L AHBIE
HIRI R FRiEREZ:
PERY HPE
1) Frim

TR, AAASEEEIRN S L SN TR MEVARER L0 &, ZOMERPEVVERRRE L0 S
FHliT 2 Z M FPREND, ZOZ EEREET D720, AHLERERNSE R S5 arfetEns, —
T ROARERIR BRI D BRI G- 2 DB E T 272D DT v r— MNi& % 30 L7z,

ZOT = R T, REROBRENRETENTVD LW IED S & e ESh DB DR
EEAEE, REX DRREIC L D AR A~DOEE, £ LT, AHREEERDFER S5 TREM N
RAHRHEXORERDOT NG, EORNEE LW hhERNR5 2L T, ARREEERERNER SN ST
HEMEDS, (REEIX OREICETT 2RI E D X 5 R L 5.2 & 52N LT,

T — NI, A T4 ETOY = THHEORETIEM Lz, EHITMASHAR Y —FIFE
FEL, [EHEOERENGT V7 — NEOEUE, fEROER - 7 —2{bE TOWM N ESET-, HEDORIS
FENIEET SHR Y P —F 0T 7B ARV (L 2 —Fy MZLDT o r— N /13E) THY |
BAERT RO N OHERRIZEE U CHit L7zt gegioxt L, 7 o7 — N o7 & 1 iikiE% 2016 4
1 HIZ—FEAE L, 1 EBOREM 2R T2, TOEE, NI 2,055 AnSEE RS >, [FIE
FrOVER] - Ffin - R - TS EOBEIILI T OEY Th D,

EEEDHE

= NS )

51 Bk 1,086 (52.9%)
Itk 968 (47.1%)

Ffin 201% 316 (15.4%)
301% 434 (21.1%)
401% 453 (22.1%)
501 375 (18.3%)
601t 476 (23.2%)

IHES ey an=| 856 (41.7%)
NEE 102 (5.0%)
[EilzN 1= 48 (2.3%)
ERES 153 (7.4%)
S 337 (16.4%)
73—k 239 (11.6%)
EAES 113 (5.5%)
FHE 91 (4.4%)
Z O 115 (5.6%)

ik 20075 P A1l 216 (10.5%)
200-3005 & 387 (18.8%)
400-5005 [ 15 497 (24.2%)
600-7005 F1 & 374 (18.2%)
800-9005 [ 15 245 (11.9%)
1,000-1,100 5 M & 132 (6.4%)
1,200-1,300 5 [ & 73 (3.6%)
1,400-1,500 5 1 & 56 (2.7%)
1,600-1,700 5 & 20 (1.0%)
1,800-1,900 75 M & 17 (0.8%)
2,000-2,100 5 & 8 (0.4%)
2,200 5 &L, 22 (1.1%)
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2) A
Tr— NE TERRERICET 57 2 — b &S AERCHEH Lz, BRPVA L3 bR
PTFOlY T 5,

<> AERERRAIZEET 2 MRk ERR DR

BT, AR RAICET DA A IR T Z L AR E LT, TAERER), [HEWEERE . THRE
A, DEIEER], A EHEE] ©5 >OMEICET 2BMEZEMLEZ Q,

B, ARRERETHZENEHELZLEONE > NEEM L Q2),

AT, ARERARAET D Z LI OREMRER L LT, RO OAMMNELNTZY | G
ﬁ#ﬁ%hh@ﬁéio . AERBRNDITERA I o THBEREEMGFONLO T, AR RaET
RE2) MR H D 2 ETEWKERYIANTZY . FERH D ZETRENHEEINTZDTHED

. AERBRITHR 2 DAETEOPE S RE MO FIZEL OO T, ARBRERETREZ), [WETC
FIHT2Z L1372 Th, FERMOOR TR LIZY . A2 ENRERLINTZ0 T 5 A[aeEnH
LOT ERRRERET NE ]| TEERAEMSOE LBl IR T 2 LIZEERDR H DD T,
ARERERET RETE), HEREMEL L VRBINAET 22 L BRICERENHHD T, AERE
RETRER, HEERZRET DI LITEETR, EREROZ LTI bbRVy] O 7 25%
By B, ENFIUCOWTEDORERBE TEX D0 ENA L « U—RA K « A7 —1 72X > TEM
L7z @Q3),

ZITE EROTOOERO S, HEHIERE @IS WEIARTER T 7y 7 FHE) IZHEDWTEIT
N3 2% RL, IRBFAIETEZ] 0L ERBEETERV] bOZERLTHL HEME 1A
7 [ERY IR LTz,

2> BAREIRCZ OLRFEIC BT 2 OB R O R

BIRER LI ED L S 22 b 0 BIEERDEZRMOBERE I T & Lickkx 22538 THL> T
52 L, 2015 0D ) —~YVEFAEREEIE, HETOMAEN) DI R LT WE G LT A RERER
A AV R 7 F B LT R AL R P R B S R i 5 S e Z s e E B L7 5 2 CTLL
TOEMZEIT- 1=,

—Z, BECI A D ERBAITI LD E L NEICA SRR AR SN TN D Z b
S TWENEERILZ Q4), TOREE, 1,292 AORIZEED TMoTnh | SR L, RBARIT
62. % TH 7=,
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BAC, BEERE S LT ARERM R U C WERERAIT A v, [ 7V o IRREK
ZI 7)), HRBEEGED RY I7HY T A b @ 3520 EiF, 20828 Tu
B, Fl, 2SO A FE ST RERDN B A EERM LT Q5), BPIZFERIILLTO®EY Th b,

Bl HGds i o s ) T el R et
i ke BAC A A 542 (26, 1%) 846 (41.2%) 666 {32.4%)
P e o Rl 218 {10.6%) 1,271 (61.9%) 565 (27 .5%)
SIS R o A S AT 415 (20.2%) 608 {2365} 1,031 {50.2%)

3> BEETRIZ OV T OHGR A TR COARER I BT 5 HRk e Bk oz
BEEEREDOL I RbONERIA LS 2T, FE, AERERETHZENEHEIZLEE I NE
IMEEM L. Q6), FEIRTD Q2 LHET DL, [EHEHmENWZITEE] 73 35%0 5 28%ITiHd L
o T, TETHEE] (T 55%0°5 61NN Uiz, BEEMEEZTT D AU K& 2B b i o /e
WHOO, EREFICET 23HEITH Z & T, ARRREOEEM A L0 @ GERT A RN E F
SlebDEEZ LD,
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BIRERICEST 2588 AR

EbohEnA _ RCEETEL Z ot ChEbuhEn 2<KEET Z Dt
L:ig;:m\\ﬂ%/ 0% AEBBTA AL [ o%

[ 1%
2% I
4> HIMEEX OB EICEET 5 E ROE

FARREXICOW T L7z 9 2 T ARBRRED DI HRREX AR ET 5 2 LITONTED
IO EERI L. Q7). #RITLLTO®Y Th D,

EbbheWRIERN - B - Zoft

1% \ 1‘}‘5 / 0%

B> ARRREX DORBEITHT 5 BRI Oz

HAMRFEX DR EICKT T DA a0 T a A v M L0 iEE Lz @),

TR RIEESEET LEEMNR T, ARRRET B L LT, B B RERETIREHIA R
EEINDZEPRFF SN TODRNEBEL TH BT,

209 2T, ARERSREHICIRE SN D & FITAPHM SND DT, £ JITFET 54k
REWRETHILENTE LT, FRITRHORBIPHILORFEI~ A T AR EE 5 2, #ilgER
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DFFFDID D FTREMEDS B 2 LARUE Lz, F7o, BRI E T 5 EROH S Of & (2
Lo T, RESN LD ORI LD D & & HIZ, ARREREIRNER SN D TRt b2
HoT D EELT,

UED XS ABEDS & THRREREHB OB EIC X - Tha S 2 BE O & 8450 |
[ B ARERBE IR U R E S e s DA 78 s o0 2 waelE ) . THIS(E RO IO
VR RS % 2 SOBRER L THRREEREHIBIIRE TS TRV OF T, KRLEFEFLWERE

IBDERBEELLARNEE S bDE 1 DT OERT LB L Lz,

SN UK 2 K 3
(RS HEMEY] Gk 0 fi 1 f
(RSN 2EMEY] Ly FU R Mg 2 il 2 fi H SR BRI A itk
[(REEh LEEY] i@t 100 300 fit TRETRE TR
A AR E IR 7o D alhedE R RV v
B 7R Te DR DRI DI 1 M 3 M
RHLEELWVHOD O
KHLEFLLRVLOD O

arVaAdr M OERG] (BRRSERER RO 7 —2)

B BT ke

(RSN HEMEY | S8 0,1

[RESNDEMEY L~ RY A NME iR f 0,1,3,5

[fRESNLEMEY | wfE f& 0,100, 300, 500

BB E TR o025 Al RENE e 0, KV, &

BIRTe DA DU DR (1EIFRD) i 0, 1000, 5000, 10,000, 30,000, 50,000

arVaA v Mt OEMEL T oK (BIRERE Rk 7 — )

<6> Hemmn Ml C & 2 HAAREEX ORRE I3 % 84 O

[B17& B & O & i 28 OJE (FBEHE) Tk, BEEESHSICEE LV TRAEZ L LD
ETHIEND HMRWREELISOALT A BECLATREENH 500, R TIZZ oA 7 2
BT A Z N TEXAAFEMD D (Lusk and Norwood, 2009a; Lusk and Norwood, 2009b) .,

ZZ T, BAREXOREICHT 28BS ORIFARTLTHL L IBHDOa LY aA v Mythd
B (ESEHMn) 1Sz T, BEDSEET 2 HIROFHH RN o7zo8 0 T (EET 2 kO
B2 NOBAFZHER L C) BIELTH 6 9 HaEgmrMi OE 617 o7 (Q9), AT TITFBEH - &
BlaHm% 6 9 SHE L. Bt 2 MARRIZEFIHR Lz, BHEORD 3N —VEHEL, 704
LR ENDLHDE LT,
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FEfte Yy TS L D EBEHE - HEmRHHOMRIZL T O@EY TH D,

A VaAd M ORERHRER

B HEFm A A

ASC -2.538  skxkx 0.102 -3.173 k% 0.143
SR 0.146 sskk 0.034  —2.783E-04 0.034
Lo RUZNB R —-0.731 sk 0.037 —1.361 %% 0.053
(LyRUANMB#EAE) * 0.113 % 0.006 0.191 k% 0.008
R -0.002 sk 0.000 —0.001 k% 1.134E-04
HHBE&ET 0.410 sokok 0.053 0.166 ook 0.040
HHEHE -1.410E-05 #%% 9.920E-07  -1.760E-05 sk 9.710E-07
n 36972 36972

SEE R -11678.112 -12209.827

T ek 1D FE R A E K HER R,

SEFEIFBEHI CIIETHE TH LM, HEme i CIA THE CRUWLERE o7, 72, by
KU R MEfifEE 20 2 FEITENZFNAB I NECTHRERERE o7, HEELATHETHD
ZEMnn, by RU R MEHFE - SEfEZRET 2 2 EIIHE T ARRICORN DL NS | X
FRARFER L e o7, ZAUL, EREALZRGT L CWOHRMERER: L RIEREOEHAHEZER
IR RO DGR FE > TND Z D, ARBRREDTZDOMBINEET 5 Z & 2 5i# LToRER
M LIVRVY,

29 LR O—T5C, ARSI FBEHD - #EaaHh & b ICIETHERMERE o7, 2T
AEREROREZ I L CTAZRBEERB R OND AN EE 5 2 & T, BEEOIIPEEDL 2 &
2R LTS, wERIS, —FIRY OZFIATHRETH Y . ARRRRED IO OSHNIFHF 2D
SELZEND, MRELTHHARTRDLZ LEZRLTND,

EROEREEE 2, SBEEORRZHEREE Marginal willingness to pay: MWTP) % LLFDif
DRDT=,

FRASCEATE AR (IWTP)  DHER R

EEAE AR

30 (M/%%) 10,294 -

Ly RYA NS HRE (M/%%) -51,713 ~77,526
- A (FM/%%) -149 -62
A HEG T O3 R T HeM: (/%8 R RTREMEE M) 29,027 9,432

FHIEHIG Tl Gt L OV FHEEFOFR R ATREMED 240240 10, 294 [, 29, 027 & W ) fEF &
Ipotz, —J7, el Gl G T O% FATREMEAS 9, 432 F L HfEEt S 7z, BT & il LT
RIFIARY VKHETH 0 | h3E O 2 HEH S 5 70T 7 ADME S L, B MITP (2 K 0 30 s
RDRD LN FREMEN B 2 b D, GUSFEIIRENE R Clenofzlo . IRSHARRIIAAAE L 72
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UWER E 72Tz,

<> FIGIROFHA

BE, BIREITY L0 b, AEREMRETRE LEZ D ANOFITIE, [T S MO TERRZF]
AT LA BE L TWDHABNDLEEZ HND, £DOX DR ANE, ARBZEIT NSV VATRE
PR D, £ 2T, FISIFELABRRAERE OBEA I T2 2 L2 HINE LT, EI51RoF%
179,

ZIZTIE 1 - ARIC100 THH 59 ZENTEDLN, ZNNH I HIZ TFEEOD 13 7 At E THT
i, b0 OBHEEALL ) ZENTELEVIRMAFEL THH W, 13 7 HEICW BH 5%
HOTHIUL, BEDZITEY % VERFOZ ENTED0E2EM L Q10),

<8> FRIITEMRE DR

ARERIR AR & EBNEEEORBRE O T5 2 L2 BN E LT, FEMEREE LS EM%
Tofe, ZTIZTIE, ETHH:EEZ 108, & THATEEE 088 LIZHAIC, BUEOEE ORISR
<HBWZZRH0EEM L Q11),

400

350 —
350 361 354

300

292
250

129 138

156
101
52 48
0
0 1 2 3
ETHLREYE ETHEE

SEAEE ORVE R

<9> FfA TN
ERER IR EETR L FIMMEDOBMR 00T 5 Z L 2 AR E LT, FMESITENC W T D B R 21T
ST, TITIE. BESFERICETOR T T 4 TE LI ERBAMEER L Q12),
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WE b EMIBITDHFMN - RNT T 4 T ORE

3) b

HRBZEGEER R SN D mREMEN, —RTTROAERREEITHT 2 BRI 2 D EE T
D7DOT o — M AE EM LTz, (REXKORENHF SN TWD EWIEDS & RSN
Bl OFERA & RS, REXOREIC L DRI~ DRE, 2 LT, AHARBEEESERLEN
L AHEMED R D IRER O EROF D, EORNPEE LW a5 LT, AHRBREERN
FER D FTHEMDS, PRAEX DR EIZBIT 2 BAHC E D K 9 72 8% 5.2 D 8T LT,

APFEDT - — MEFRICL UL, ERERREE2E U T, ARARBEEFRERLTREEZEHDD 2 &
W2 DA E CIEOSHABRP R S e, FREME - HERaTli & bIZFRkOMm AR L TR | —E
OEsRMEE b o TR E W3 D, ToZ L, BRI S AL WTP 1 EBIRHN & HEsmaEli Criok & < 720 |
HERRETAL CIIMhE ORI 2 HEN S5 2 & T 7 AMER SN, BEOMEIC L 0 W FERME S5
7o AREMED R STz,

ZO XV, ARAREEERNE RSN D ATREMAMEVVERRR L W b, TOMRNEWVEREROS
DR ELSFHESNDFER L o TR Y | BEEROFA, BLOEIUCET HE & - BRIZED,
ANx DREE#ZW ESEDZ N TELREMDNH 5D, DLEORERIT, TTROREERN Lol
DOBEROWRIZEMRT 52D ThDH EEZ LD,

<BEH>

SRILITE— - POREFEZS - FETRE (2013) HILE DT O OBREIRHIEAR, ShEER.

Louviere, J. J., Flynn, T. N., and Marley, A. A. J. (2015) Best-Worst Scaling: Theory, Methods and
Applications. Cambridge: Cambridge University Press.

Lusk, J. L., and Norwood, F. B. (2009) An inferred valuation method. Land Economics, 8X3),
500-514.

Lusk, J. L., and Norwood, F. B. (2009) Bridging the gap between laboratory experiments and
naturally occurring markets: an inferred valuation method.JJournal of Environmental

Economics and Management, 582), 236-250.
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@—2. LYY REDEREEORE
SAEERT RJRPRAR

1) i
XU WFEOE =, BHY

AREITIE, AFEICL DY 2 ZAOBEEE T ANDER L EDRREMEIZOWT, RITHETIFEE
b LT o T AR AR R s T 5,

AERERDOBIEEIRE L CORFMIMEIL, thoZ < OARERY—ER L8R Y | EOBEEJR (what)
NEDOEER (when) TEDRRE (how) OEEAE H7-HT DM, 1TEAEZNLIRNE WD RSN &
%, LEED->T, BISEROFESRIZRFI & W O BLEN G FEDBInE R A RET 2D TIER <,
12X SRR AR T 5 2 &0 SV AUTEMSERE AR T2 2 Lk b s,

EMBRRIEZMERF T 5 LD T Bk, KE, SBREOR A, BRSO N ELEZITTHZED
ZARMEEHERFT 2087), TRRDBL VY DU AR TWDH T ENEELRD, 29 Lz, BIEER
OFERIN LRI ATREME A RAET D L V) m U A AT 5 2 & C AMSIREOREDBER A PR L |
REEBNEED Z s D,

Z 2T, AEICIEET, BEERE GO OEMS R ORFEEHMEZE, S, £ LT
VYR DOBMRE, JATIEE S LT D, MR T, LY = ZAOBEED A RRR IR AR
(25 2 2 5B OO 3 0 I FTREME IS DUV TG AT 9 6

2) A
LA ZARYE DR

CIE TEMZERMEORERHMIC BT 28k 2 2T T D03, EMSEREE &0 X 5 I
Z DML T, BFHIOE®R B 2T 5, BIZIE, Turner et al. (19995 -, i, LR,
BEREDWFIEDO LR H D & LTS (K1),

Type of Physical expression

diversity

Gene Genes, nucleotides,
chromosomes,
individuals

Species Kingdom, phyla,

families, genera,
subspecies, species,

populations

Ecosystem Bioregions. landscapes,
habitats

Functional Ecosystem functional

robustness, ecosystem
resilience, services, goods

#1 EWESREO L~
HiB : Turner et al. 1999 (Nunes and van den Bergh (2001) X ¥ 5| /)
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%72, Farnsworth et al. QO15)ITFF RN AV B AEMZREMFRIE & LT, AR 2R 5 33
DL~YL L ZEEDIEIZ X D08 E T > T0D (3 2),

Levels of organisation

Sub-organism for molecules, genes, biochemical networks, cells, tissues or
organs.

Organism counting or identifying differences among individuals or
populations (including e.g. age and size classes among e.g. forest
trees).

Taxonomic/clade only where taxonomic or phylogenetic metrics are used to
describe organisms or groups of them. For example functional
differences among species would be at this level because species
are a taxonomic level.

Community only for estimating the diversity among the component parts of
a whole community or the diversity among different
‘communities’ (beta-diversity).

Dimensions of diversity

Phylogenetic only where some genetic count or phylogenetic distance
measure is used (based on the evolutionary distance between
organismes, using an evolutionary tree (a cladogram)).

Structural only conceming the connections between components (links)
or the relative population sizes of taxonomic classes (which is
much more common: e.g. Simpson's and Shannon Wiener
indices).

Functional only conceming the roles or actions of components parts (what
they do), for example ‘guilds’ or biological processes (not the
organisms etc. which perform these roles).

(Further details in Lyashevska et al. 2012).

F£ 2 REHIHMIEZIS T B AED SR OR RO & DES
Hil : Farnsworth et al. (2015)

L72h3o T, i c W TR, BARBICAEMZERMEDM 28 2 T D 0 E IS ERT DB
NP5, 2 CVM(Contingent Valuation Method)<°=2> ¥ a4 » bt L\ o7=, 7o — A
Z RO CEHAE R AT 2 RUIRIREICB WO TIE, SRE T 20255l S 0 AW 2 bk % iR
TR Gk A TR T — NEEENIELBEfFTH Z L3k bND, LnLARRG,
TN E CTOEYSARNE O HNIFSE 2 3l L7- Bartkowski et al. (2015)3 X O Farnsworth et al.
(201512 LAUE, ZDIFE A EICBWTED SRR ER SN TE 57, THA X (naturalness) |
EVVI BRI S Z VTV D Z ER RS T D,

KM ZRRIE DR 2 = D EFR A AMEIC L CHEMT 2128720 . Nunes and van den Bergh
QOODITLL F OB Z vy (M 1), ZNENOBRITE LRI FELTMM L T D (£3), &
{EEIRIE 2—5 ORISIZHFE S, (AEEHEEE (Contingent Valuation, CV), ~ K= 7% (Hedonic
Price, HP) . [El#HTEE (Averting Behavior, AB) . ZEPEBI%LiE (Production Function, PF), & LT
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FRFEER WA Z ENEYITH D E SN TWD,

Biodiversity ..._.2_..

Ecosystem

¢4

Species

IE

“\

3
Human welfare -
1 A ZARME DR ATIE
Hiif : Nunes and van den Bergh (2001)
Biodiversity value | Economic value | Biodiversity benefits Methods for economic
category (X 1) interpretation valuation (and their
applicability)
225 Genetic and species | Inputs to production | CV: +
diversity processes (e.g. | TC:—
pharmaceutical  and | HP: +
agriculture industries) | AB: +
PF: +
Contracts: +
1>24->5 Natural areas and | Provision of natural | CV:+
landscape diversity habitat (e.g. protection | TC: +
of wilderness areas | HP: -
and recreational areas) | AB: +
PF: +
Tourism revenues: +
126 Ecosystem function | Ecological values (e.g. | CV: —
and ecological services | flood control, nutrient | TC: —
flows removal, toxic | HP: +
retention and | AB: +
biodiversity PF: +
maintenance)
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3 Nonuse of biodiversity | Existence or moral | CV:+
value (e.g. guarantee | TC: —
that a  particular | HP: —
species 1s kept free | AB:—
from extinction) PF: —

Note: the sign + (-) means that the method is more (less) appropriate to be selected for the design
of the valuation context of biodiversity value category under consideration.

# 3 WSRO & 2 ORI TFE

Hi# : Nunes and van den Bergh (2001)

FohWT =X TiEdH 5. Nunes and van den Bergh(2001)723F & b7 & Z AT, LFD XD
B EEIRORFHMEA SN TWD (3 4),

Value ranges Method(s) selected
From $175000 to $3.2 million
From $5 to 126

From $18 to 194

Biodiversity value type

Bioprospecting Market contracts

Single species Contingent valuation
Multiple species

K4 BIEIROREFERHM

Hii : Nunes and van den Bergh (2001) X 0 $i#:

Contingent valuation

2. LV YR L0 ?
2.1. LYY ADER

LYV A FE LT L, AR THO O WS TH D2 (Holling, 1973; Pimm, 1984) .
ZOHEREZHDDIZT AT LATHY, LIeh> T, HBRELZOTEERT AT b FrZE DOFFe
FIREMED TN L2 oaE LTELE LS>DH D (£5),

Resilience Definition Emphasis Key reference
Engineering resilience | System*s speed of return to | Return time to | Pimm (1984)
equilibrium  following a | recover,
shock efficiency,

equilibrium
Ecological resilience Ability of a system to | Buffer capacity, | Holling (1996)
withstand shock and | withstand shock,
maintain critical | persistence,
relationships and functions | robustness
Social-ecological (1) Amount of disturbance a | Adaptive Carpenter et al. (2001)
resilience system can absorb and | capacity,
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remain within a domain of | learning,
attraction; (i) capacity for | innovation
learning and adaptation (iii)
degree to which the system
is capable of self organizing
Social resilience Ability of groups or | Social Adger (2000)
communities to cope with | dimensions,
external stresses and | heristic device
disturbances as a result of
social, political and
environmental change
Development resilience | Capacity of a person, | Vulnerability, Pasteur (2011) and
household or other | robustness Barrett & Constas
aggregate unit to avoid (2014)
poverty in the face of
various stressors and in the
wake of myriad shocks over
time
Socioeconomic Socioeconomic resilience | Economic Mancini et al. (2012)
resilience refers to the policy-induced | response
ability of an economy to | capacity
recover from or adjust to the
negative impacts of adverse
exogenous shocks and to
benefit from positive shocks
Community resilience | A process linking a set of | Adaptive Norris et al. (2008)
adaptive capacities to a | capacity,
positive trajectory of | disturbance,
functioning and adaptation | social
after a disturbance
Psychological An individual’s ability to | Coping, Tugade, Fredrickson
resilience adapt to stress and | adaptation, & Feldman Barrett
adversity. Resilience is a | process (2004)

process and can be learned
by anyone using positive

emotions

F5 VYU UADER

& ooy FTER

Hi# : Quinlan et al. (2015)
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HATIE, 58< L7een 72 [ERAEIEOEBLZ X 5 72D DK - W& T 5 [E LR LA COF
2581 2H11HEMEFEISE) BHIESNTat - LoV (ELEEb) ~0mY
AP TN TN D,

AW TITEMZ N, £ L CRIBEROR#ELZ T —~ L LT0DZ b, AfEROLY Y =
A (ecological resilience) IZfERZYUTH, AREROL VY = A [T L TEHERY AT A
DALAEAOMERE A MERF DR8] LER SN D (Quinlan et al., 2015), SV iUE, LYY TR
DENERER & 1T, T SO 3 v 7 (BRI ORASLARKE) 2352 6 TH72RE,
ZIVE COMMAHEREZHERF L COK BN EWVERR E VWD 2L ThD, ABROL YT TR
1T DIEF TH D CSHolling P4 % LT, lHolling % A7 A5 ¥ VT + (Holling
sustainability) | EFHENAEZ L HH Y (Common and Perrings, 1992) . AEREFR N Z DHERE & FiinY
(ZHERF T D72 DT BRI Y AT AOEHEIRFEEE UTAIERIT DAL T 5,

2.2. LV =R L AMEERE

FIROIEY | EMSERIEIITBR T OSERE, FEOZERME, AREROSERME, FEREO SRS 2
biLD, ABIEOEIRTH HBIREW e & DERR Y — AL MHGT 2 EMEARMEOIRGE, L o8l
RTCHE, FRTHREO SRR EE THH Z &M, I HEZEOMICAREEOM TEENE LT
W% (Admiraal et al., 2013), & HIZ, HEEOZARMEITERRZOL VY = R EL HE 2 5 DT
%, BREDZARIEN 8D Z & T, ARBRITH DM 2 v ISR LT RA RINEEZT 52 Lk,
HDHENIHON TS, FDOHENZE DRI > TOTEEEZ D VIR THZ LN TELHDTHD

(Admiraal et al., 2013; Folke et al., 1996; Nunes and van den Bergh, 2001),

2.3. LUV T R LSRR DR A

EZARMEORRFE AL EIR DB Y | ffix RBLENEZ DDA (K 5), FEROLIV Y X

LT, LYV R) FZOEOBRICHEE LV, —H T, LY U AL, AERDVENS
FRIE DRI CHEZ TV D & 9 IERER T — B R 2L ERNCAHET 5 7o DIC LB R RE D 24k &
HERFT 2R CTH D, I HIC, BFHEIIABASOFEREZH L7200 DO THY . ZDidE b, 5
WEERKILEAT 9 £ O BRAERER~OT o —FiL, T LS ARSI, STy =
ADHEFFIZ DR D LIRS0 EMER ST % (Admiraal et al., 2013), Wz iuE, 4
BRI —EZAORKUZIBNT, #E, LU 2 ADMERREE SN TR, AR —E 2D
B RAGITAEMZRNEN S E LD A ~DERO 7 o —DR KL TH Y . TOHETHLHAERRE VD
HBIREAR (R hv 7)) OFR~OF TR, DEVAEBROL VY = X IR BETH D,
BEEFRIZOWTL, @, ABRERESEZDMEN RN L E2EZ L L, AEROL Y Y =
A LTI LN ENEZ DND, 72720, ARBROEFH, LW OBLENLTIUL, BEERO:
DOFHIZT TR, MOAERER T —EADOFH b E 2 2BERNNETHA I,

29 L2 v R L AR DORE I OBUROIRZ T3k A 127 T u—FRNEZ b
2, FIZIX EROMERNTET &, ENENOERR—EAMHGOMERE LT, #2520
TEHTHAI,
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Human Welfare

\

2 AEMBHEORFRHMHICBIT S LY = AOME ST

3. LYV A~NDT T —F

INET, LYY AOFHIICONT E E S E LN STV A2 (Quinlan et al., 2015)
T CIIRRFRHE & ORIRICE R A S TS,

LY ZOFHIIZ 2N E T, KEL DT TLVY =0 ZOBRFMEZ MG 5 ik, LoV =
VABERERY—ERAORFHMIE R — 7+ VAL LTHHAS DY, LY U A~OHRE LARE
FRP—ERRADT=DDEE NS R DR — b7+ U A EACLT D HENRBSN TN D, 7272, W
NHIHE, ENSNEFETHY . ZOHEAILIZNETOE ZAFEFICRENTH 5,

3.1. LP U RO

Pearson et al. (2013) % X Walker et al. (2010)IZ LYY = 2% A kv 7 & UTHE A T DOFFmE
PR L, GENEEEInclusive Wealth) ~Ht) AT\ 5, BEAELHTA Ny 7 odizid, BiE
oY TNEx 5L BROMWEREBIZAND A My 70 (X) BdY | 2D kv 7 Offifs (q)
XEE & BUR & OREEEEZ VGRS L5, Bl £idd 5 —EREO A0 2R, B X
DEIEZEA CLED &, ZOMENHIKL TLE S Z&NEZHND,

Z 2 Cpne EP ZREABZ DHIED A by VK DAE, 2% RD - 7T A4 AL 5, F & WfieE
TIZA My 7 DR #B2 DMFETH S &L, Rifile E CICRIE 2B 2 7 OEE, DF 0 A1
Fix,

S(x;,t) =1-F(X;,¢t)

L%, ALy AL LT, BEZBARVVERFHER, SFE V) BE D OBHEN R 25 2
LOfifE, v FD « 7T A4 ZFLUTOmEY (ZRIRSND,

5S;
qj = 6—; [(PreKne — PreKnel

U
DFEY, LVU DU AOMEIL, A by 7B D 2 S X DN LA RIS, BiEE
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BRIt EBAIRVDNGE DA by 7 DIEDAEZF LT b D& LTHEZ BLd,

Pearson et al. (2013)13 = O FiE%&E A —A 5 F U 7 D Goulburn-Broken /25w H L7=, ALK
TR RSP A IR KIR T, T K ORI 2RI L D HEENRE SN T D, Pearson et al.
(2013)13H FAKNLAS 2 A— P ZRBIELE L, EHESBE LSS, SKEOV Yy FT - 774 23f
FENFEAE L TUVRUVIRRED 1% Th 5 ERUE LIZRIRZ T o7, 41 30 FHICBIEZ B 2 D eRITX 3
DL, HWFANMOBE (2m) 26O TRIND,

I:I.E: \
J\

04

o\

e Cumniulative probability over 30 years

mm wAnnual probatkility

Probability of exceeding 2m threshold

De pth to water table (m)

3 HUTFKAL & BME % B 2 DR
Hil : Pearson et al. (2013)

FHOBIRIT, WEOHTARMDOT — & 2R N SiL. LT ORADHERH S 7,

T
Fp=1- 1_[(1 — 0.4583¢~275%)12

t=0

72 Fx | TRFHIEIZ 31T D HE TR OBIE (2m) 76 DEREETH 5,

3.2. R— 7 U A

A= 7 VHEERII T 7 A T RfmD—T T a—FThb, WEEDHTDHZ L2k y, WS
EEDOH (BDHVNTY A7) ONT U AERD Z & EIEARNE 2 E LT 5 Markowitz,
1952), FEFITHE LIZpaihORROIEE 2D Z LN TE P, HlzIE DOm0 EEE LT
LEH &, E<UEEBIB LNV AREE L H 5, £ 2T, WELEZSH L, ISR ELRNE 572
UR7 %58 51782 D,

29 LIIRIAS, S ARYE L AR — B RADOBRICH Y TULEL Z &b, A— 7+ U 4B
F A ERERE LA~ O AMHEME A Figge(2004) HAMET L T 5, ARERY —E R W I IR, WS ER
PRSI S BB L T D D TH B,
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Admiraal et al. (2013)ILX B2, A—h 74 VABGREZ L VY 2RO TS, Ly
VAL TRV DY AT AU T 4| (Common and Perrings, 1992) & IS & 5 IZERER
DT DOWREZMERF L, — B R Z RIS D 7o DT B R AR OREABLO L T\ 5D, 0D
WolE ) ARV —E RO, ABRNO/ONDE 7 —DRRETHY, 29 Lz
TEENX LT LHARERD L Y = AOHEER & 2 WITERIIZ D723 D B DO TiEZ2V (Admiraal et al.,
2013), BIzxIX, Vo THECHETMEED 2 LT BERINAEZHGL ZENTE LN, B 3&5 &
T AHEDERERD/NT ADHRTL, Y TREPHERF SV, BEEDMENL R AERER A~ E BT D ATHE
PED R STV A (Bellwood et al., 2004),

DFEY| ARV —E AL LV Y 2 XOMERF - IEFUTRR 57 L EENTND L EBIT (2
£0 FL—RAT7OBR), MEICBE# LTS, LU AR, AREROMSIES R & i B
LCEY ., ZOHRL, FRICDI AR — ERAOMEN - RiEEM (HDWIEXY A7) 1ZBb
STWADTHD, Z H LI-AMMENL Insurance value, inherent value, contributory value, indirect
value, primary value, infrastructure value 72 & &I D & DT, @ OAERER T — B A DR
I CITEEHR STV RN O TH 5 (Admiraal et al., 2013), S\ U, BFREMAFZEO% < 13,
EMZAREZMERTT 2 2 LI DR LN R AT L TWDDTH Y | EMZERMEE O b O OAfifi %
A LTV D O TIEZR U (Figge, 2004), £ 2°C, FBRICHTZ S AR — & A OFFfE ATREN: & AERER
P —ERDFMDNT R %EZDHTOIZE, MESDREDINTG A eEZ DLLBERHHDTH%,
AIE~OREIX, BEMICOI2EEEZICEADLL DO THY | BE~OFKE TN 7o E i E2 1B
bHbDThHhD, £Z T, Admiraal et al. Q013)IFX 4 DL SRR — 7+ U AEREL TN D,

Portfolio of biodiversity (as proposed in this paper)

A
4 A

Ecosystem

Species Species
populations populations Benefits (TEV) Society

comprising comprising
insurance value TEV

—~

Portfolio of biodiversity (as proposed in extant literature)

X4 MBSO EREFIRIROR— N7 4+ U 4
H#h : Admiraal et al. (2013)

INET, A= 74U AL ERRT—E X & ZORFEEEL Y X7~ L7ciistid T
T\ %, Sanchirico and Smith (2003)1%, JLFEKFELEHIROHFEE 10 FREEIC AL, BIFRHE—0 i
ER 7 v T 4 7 (mean-variance efficient frontier) 5 H L T\ 5, BT, 2 FEHOEH AT
fliFE%E, binding sustainability & slackness sustainability %\ CTiT> T 5, AIEIEETOMLTE
2D, TS D B ot FTRE 2R fe K (Maximum Sustainable Yield, MSY) Z#8 2 Z2\W KIS D F
TEM I, BFIETOAFEL PR U TRKBERZBEZ 20 E VIR LD b5V R ATHE
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MRHEIEUECTH D, Perusso et al. (2005137 A U 4 KEHEE A & 3 aiB OmEFEERREN 0T — 2 %
WTC, AATF, wrna, VAT, Y AOEGERIEENT o A e RTYRHME— D 7a 747
ZHHLTWS (X5),
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o, 00 =

2,000 1
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Variance of Net Returns (%)

X5 JERVEPEE A 3 BOMFHE— DB 7 v T 47
H#h : Perruso et al. (2005)

F 7= Ando and Mallory (2012)1%7 # U #14k#R Prairie Pothole Region Z 241 & L T, giERER D
S e OMFHEDFSR A b L ITHIRHE— DGR 7 v o7 0 TAEN L, KUEEE) ORI R
EDH Y FIZONWTORFEIT> TN 5,

29 Liedh— h 7 % U A HEROAERER~OHEHFHIFRN T, SONFICOWNTOFEmI 51217
DILTeY Y, Admiraal et al. Q01)FEEEOEHILL TV DD, Z 5 L iriaBrEL kit
DOFFGErTREME, D FED ., LU U DU ADREE, HLWITERERY AT A Y T ¢ OBLEIDBIEZ S
TEEEBLTND, LYV AOEEICLY, BRI RICDT o CTHERF L, (T 53&
IR FDLERME AR 2 2 L1d, EORERT EDOBISEIEN AR T 2 AR HEEZRRDL T Chid THE
BECThbHEEZLND, £lo, BIEEROZDOARERFIATIE, @, D LoV 7 RET+4y
ThoHrZ b WBEMEFTOAZ vy 7EDaia=r—ral, 201642 A 4 H), BESLY
Jo—g b Vo T OERERY— EAOHH & LT, AERASOAMIT NI LG, R
— F 74 U AEEROERICB WL, ZOROBENLETH D, HlziE, BEEROMA L LY
T ADMA X R L— RAT7ORZRTIIRWZ ERE X LD,

4. | Y Tk

TRt e LIV TERE 2 HD, o IRITERLOMEI 2 G, Fix ARy —E 2
L L QO DAESREINC T, FEFICEERERATH S Moberg and Folke, 1999), F7=, ¥
VAT T, Y AEOARBRMERIIS W T, FREROEIECIIR < | ARBRO USRI B,
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R, ¥ TEREELICER LWL D ICT 272010, LY U = Z0MEE WD 2 &k
& 72> T% (Bellwood et al., 2004; Hughes et al., 2010), #lziE, X6 DX Hiz, o TRECE
B 2HAMOMEHEY 3720 | 6 ORBHEIRAY o THEIIRALD LAEFEZR Y T D
BENLRCEFHEN /DIRIE~E AR LT K RD 2 ENINE TOMREN LI LN E /RS TND,

Slime f
Heterotrophic e

(2]
r=
= Macro algae e
2 = - ‘Stressed'b
@ =~
= b .
L S Sea urchin
“
‘Healthy’ \ or barren f
reef a \ turfd
1 Rock
L »

Fishing pressure
6 HFFEDOWMAMK NEEIZ L DY THEOREREDZAL,
Hit : Bellwood et al., 2004

HARIZBNCH Y T EERARR TH Y | TOERER— B 20— % HARO Y B (1
MR, mE, R 2RUCEE Lo AT, Bl Ly U m—r 30 2,399 B, ¥ (¥
FRYEFEY) 107 (EH. MBEPERERE 75.2 (8 ~839 (B L HEE ST\ D (BREEA. 20104F), Lo
LED—FT, BEEET 28R COTEBNAE 5 T-0E YK OMA, 13, B, Ih BRSO R
IARREEIEED, A=t P ORERA, AL, RUA Fr Fa— LS X o TEAARRBICH Y |
HIERERP RO O TS (BREE. 2010 F), BREFEE T To-MERVAETH, BEaHn
FEIMLEETH D0, BIHMOMAE OBEIZ UL, 2 /=7 V7R I - T, o Lmis
T hFonsZ & T, UIEOREBICEENHIZ D BRSO OREEOFELE LY, Yo
DRI MBI ZRABICER L2 0 . BEMERIZRE £, Yo TR > TR W HBE R B 5 &
I ETHD BEmEOMAELEDaAIa=r—al, 20164E2 H 5 H),

3) fam
<AGOWFEDTTTANE>

FATIIE 2 ohT LTS, L) m o A& S w 5 51k LT, Pearson et al. (2013)23T 72,
HITEDAERER DOIRREZ € ORIED> & ORRRE TGS 2 /7%, Figge (20003284 28— b7+ U A #i
ROBWHANEZ NS, UL, LU= 20RIEIFIEFIC#H L < (Admiraal et al., 2013),
WTNOFEDOEHNCHT-> THRERRETH L, Vo THEOREEE AR5 FiE s LTIt T
DOPFBRN RN L 2o TNDN, LY U AOFRE L U CHMEHEEMEN Z MRS TV D
(Hughes et al., 2010),

WTILOFES BB 2 LB LT 505, BRI R ONES T35 725, Pearson et al.
(2013) Tld, IEMEZR HARBIERIM A LEE L 0%, D L D7, ZHVE ClfET — 2 FEOEREN 72
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Ed. BARTIIKFE T A EIR ORI S OVEFIC B3 2 ARG 2 3R ET 5 & & blo, fafis
(ZBfE (Blimit) #3%E L, EREHEAIT>CWD OKET HP), LL, AR THEGE T 549
SERIED X 5 2 AR RERICEAT D500, FRCEIICRFES D LY U = ADHBH LT L 72 5 &R
X, SEIEREBRIISINTWVDEHOD, LSO (B3 THEIZ SV T
Nystrém et al., 2008), —/DAR— k7 + U AHERIIHFREZR OBL; FEEMD &R E Y A7 D
R (HHEAD 1L LD, B, TROLIIZ, FR— 7+ VAR b7 T HIRIIEE Y
A7 DRBEDEOHND | FEFITHER MR TH SO IN DRI L O (A) ZRIRL, Z0%)
MERERIET2EEZ b5, TRTIE. B BN R27 E2R/INRICT2R— 74+ VA ThD, 2
TR E 7R B0,

4

HARF I HE Bl ERHE

B =r2a4UA LT
O] RE/gEATFUR IR &) 20D
HAESDOEES

L2

X7 TWHREAREWFINGS & U A7 ORMAE Y & EF DOELT
HEFERARN IS FTHIUTHHITE . FHANEL 2D LAET 5,

ARRIETIE, Fiiz7e BIRRFERIZE 2 £ L LianZ &, BN ch o b I X 5 7
DIFFRIENTHZ MBS,

ZOFED—DE LT, aryafr MfELbnDd, 2P aA » MoridMoftiasz o
JEPERATLIZ R L CRHMIECE B LW O ReE &2 Fi-> Tl (BEILS, 2006) . AREADED —EMEE L
T, ZOEERDIREET 2 —ECAORMEIMAZD D T LN TE D, Vo IEOAEIZRE T 5 54T
72 & LTI Rolfe and Windle (2013, 2015)034—A R U 7 D7 L— kY T U —T7 ZHEf| L LT,
MRDOT U 8Ty NORMEIFIMESL BT 17 7 A VE AW TCSHAEREOHERET 21T > T2 (X 8),
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Amount of GBR in good

condition happen? o
Current condition:
20% in good condition ﬂ
(311,000 3q km)
Condition in Level of Howmuch  Select one
you pay each  opfion
25 years time certainty Sear (5 yeas) only
65% In good condition
it beo) (225,000 54 km) ool s0 (]
water 653% %
Option B "'""""_m, G238 R ™ proraeoak 8% $100 I:’
Increase
86% 1%
Option © w“‘ﬂl (228,000 8qkm) ™ improvement 5% $50 D
Reduce
85% 20%
Option D greenhouse (204,000 8q km) ~ 0% $100 D

8 =L VaAr MIHTOERE
Hi#4 : Rolfe and Windle (2013)

ZOFER, L= AT V=T OMEICNZ T, VA7 OMEOFHEHIT->T D (£ 6),
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Table 4. Mixed logit models for labeled and unlabeled survey versions

Model 1. Labeled Model 2. Unlabeled

WTP WTP
Variables Coefficient S.E. 1.000 km® Coefficient S.E. 1.000 km?
Random parameiers in utility functions
SQ_ASC 4.1428 38463
WQ_ASC — 3.6533%%* 10809
CZ_ASC —3.4861%*** 1.0644
GG_ASC —5.7533%** 1.2050
Nonrandom parameters in utility functions
COST — 0.0063***  0.0005 —0.0041%** 0.0004
GBR CONDITION 0.0436***  0.0053 £6.95 0.0163*** 0.0044 54.00
GBR* CERTAINTY 0.0060%**  (.0020 50.96 0.0092%** (.0012 $2.26
Nonrandom parameters for socio-demographic variable in utility fumction of the status quo option
AGE —0.0102 0.0093 —0.0418 0.0372
GENDER —0.5347%*  ().2656 0.0399 1.0154
CHILDREN —0.2002 0.2294 —0.3930 1.1620
EDUCATION —0.3241%**  (.1227 —0.7728* 0.4257
INCOME — 1.3E-05*** 3 8E-06 —14E-05 14E-05
Derived standard deviations of parameter distributions
SQ_ASC 51917 0.7067
WOQ_ASC 2.3374%** (2195
CZ_ASC 2.1938***  (.1933
GG_ASC 3.2876%**  (.3202
Model statistics
Mo. of observations 1,500 972
Log L -1,576 —1,003
AlIC 2.120 2.085
Pseudo McFadden R*  0.2422 0.2554
Halton draws 00 00
Chi-squared 1,007 688

¥#*Significant at 1% **significant at 5%; *significant at 10%.

F6 arvaA v MoroHEHER
Higt : Rolfe and Windle (2013)

2L, Blloarvad s otra O TAREEORIZIT > TW LRI OV TH b
ZEThH LN, MHEFEMEDOERIZOWT, FEIZRFIRIFATHOIL TR, ABFSETIE, Admiraal et al.
(013)MBER L TV D L DIT, RHEEMAZ LYY = A EREROFHATReME LALES T, £ DEK
ZOWTEERICHIT 2 Z L 2Rt 5, Zhicky, EMSEEL WO FEIRE Lz TARE

(naturalness) (Farnsworth et al., 2015] OFHIETIiE7Ze < . EMEZEEMEOFMIC, L0 BAME2E7-
O EaEM LTS, LYY T ADEHEE BRI TOMmICEDED Z LI D, FRRIIC
HFRGE & LYY = AR — b7 o U AR A IREH B Tl oI, Bl e Hifgs s Lo U
VADEHNFREL 0D LB X BND, TOX DT, SEAEREBED L O A BT A EH &
LY o A TN IZARB AR BARRICRE O 5 Z EnTE R, AREROREE
PO BRI R IR T & D,
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Rk 27 SEFEDHEPRRDL L IR 2 E 2, BV L AR OITTET#H2 FRk 27 S EERFFER B OIE H IZH)
L ORT & FREDIEY Th 2,

(1) BARIZET DG A H O

AIEEIL, HARIZHET 2 BEERFHOMRENCA®E LU, ALFEFE T 0y =7 NE2ZTT 5729
O HGEFHIRDOTRL & TR D BARM RIS 72 T A5 Ulo, WRAEEEIE, 8 L7 BB IS O R
BEOFIHOBR AR E 2, A4 TEFREEOENHE FrCENEEERERIRLHE) OBELK
OHEE - BUROA 7' 2 L OREt « FHIlC, EPNERE IS B E OB AR O E « BORA 7> a v
(Tt TSR B 2 it LT, e, BEBIROES - FIFICEDL 2 B0, Z0HdE - F
R ZERTH H Z & A RUAICE X | W GBS - R FZRROEFHRINE ik L O LB RS
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Flo, AEEIZBW O 2y ha Yy NOEMEAREMEORGINAE L 2 L2 E 2 YT
I 7oA - S AT 2, & BITHGHIO FIFFITHES T IT T 2 BIEIT 7 B X LFa%
Bl DAF—LNEONEEZIE L T, YA —AIZBWT PIC ZEATHHEOIANERRT ¢
v MEIZOWT, EREISUTEMER R RREE 2R LIl 238 5, 7eds, AR A my b7
07 FOFEINEE LUWIGAICIE, AR ABS AX—LEREL, BRE~DOE TV U IEICL
WRREET D LR ELBET D,

(2) FEFHARIEE (BERAY - FEGERAVAIEE) ORMIEIZRE§ 2 RHIETEDMTSE
OAEEN GHEIROPEFME & FIREELSY OREF DRI FHEORR)

AR, BAREIEAIFH ORGRAE & FIZRACSy OREFE SR FIEOMRS 21T > 1o, IREEEELIRRIT,
BRBEHNE 72 & NN U E PR AT EEBAR OHEE 21TV BUSE PRI ORIV & & OHER 2 FZRERIC
R 52 LRl An D,

Elr— AL T 4 L UTREERS (A \mFrinl) Lk E0ati4iE L CRIZE
TERI A OREF M ERHIL 2 95 TETH D,

@i EHEN

WA, AR I3 L e A DT — 2 3o+ 2 TETH 2, Fric, BEEREZFIA
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