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>2>,,ee §DUT
>&>/>'Utilization of genetic resources in Japan >- ¥+ _>E «4G 2(; <#Y bl* %E'?2

The research project has investigated the situation  of access and utilization of genetic
resources in Japanese scientists and industries thr  ough document survey, interviews, and
attending symposia and seminars. Based on the infor mation 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 g  enetic resources has been considered.

It is a challenge to conduct a research that there is a lack of existing ABS cases a nd
available data in Japan at the moment. Thus, in ord er to examine the possibility of a
substantive research based on generating an ABS cas e example thorough pilot project, we
visited Tsushima (Nagasaki prefecture) and Okinawa  prefecture as the candidates to have
meetings with stakeholders and to gather informatio  n regarding local genetic resources.
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>&>0>Method to evaluate the economic benefits (monetary and non-monetary benefits) >-) i
$x <% >&5 51$x i8 5 51$x <% >'b0U 0 _68 M «0U 0 m 2 b%E'2

qProducer side >#0#@*...; The Methods of economic evaluation on genetic resou rces and the
introduction of PIC >-4G 2(;b) iol1<%4A(b) i Y(Om2béo,
Economic evaluation of genetic resources utlizato n 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 ef fect of environmental policy. New IOGR is
used to estimate the incidence of PIC (Prior Inform ed Consent) policy, and to forecast the
long-run effects of innovation and technological sw itching for PIC policy. These methods
would enable to analyze the macro-economic effect o f environmental policy.
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r Consumer side>-"2*...
It is impossible to analyze SRWHQWLDO BbeRaQis Xidhig bhatket data because
they are not visible in the market. This study ther  efore uses a questionnaire survey targeting

the general public, which includes potential consum ers, 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 sa les 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 se  cond type, then we can conclude that the
public will support a system where part of the sale s revenue will be used to protect the
habitats of genetic resources. We conducted a preliminary inve stigation during this fiscal

year.

T~$xA2* . blee-cw [cOb<A8SuU W Tt _[+(O@Y e+ [62G\?
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[ 1,000 SAEVY&IDbel* T «<Me "&£7°[c 4G 2(; T<#YKS2 ?}“}
€¢<% bMAS @ Qb4G 2(;b#O % ...—1o_QHYI€£1«\ Q:[*8E£T«[ 2
_PMe-v—¢8>& WTP@$ "+?TE0EMe <% bM4S @4G 2(;-1a_<#YI€+G\
2 PMe WTRAVY%M+b[6€d Qb|:"D@cM+aw,?}-at“s\8eMs
G\@[As 2015°@c£ 1* b(Ot/e8 2016°Q@ +1* b (O t/ce:

s Theoretical approach >-#.1=$x K3/4&97he utilization of genetic resources and economic e ffect of
the introduction of PIC >-4G 2(;<#Y| PIC_°b) [ Y>841=01Ybeo | A%y
Economic theory of genetic resources utilization ha s been developed under the studies of

bioprospecting | Bioprospecting literally means a search for natur  al resources that lead to
pharmaceutical product. In economics, however, it o ften points to the development of
pharmaceutical products by using the natural resour  ces, launched jointly by a firm that uses
genetic resources derived by nature there and by th e government or national institution.

The paper by Simpson, Sedjo and Reid (1996, SSR bel ow) is the first study to evaluate
the genetic resources, where SSR dealt with the res ources to be inputted for the research and

development of pharmaceutical products. This chapte r purposesto LQWURGXFH 665 -

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),

23

PRGHO DC



which are based on Nagoya protocol and argued conce rning the introduction. In this model,
we discuss optimal use of genetic resources for the producer, which is compared with the
social optimum.

4G 2(;<#Yb) itl1=c A—eER«Ij,*8¢ blYl=bp[$IZKZAS A-ce
ER«lj, c&d¢c . bd_"e3"@THOMG\taeM@ ) iU[c ¥°%x
_CAG 2(;b<#Y\b0O \ fj\;O>&"8Kc;Ou6d> @1 [lee: 3#aTb
. Y1683t e MG\@ "8

M4 b%E'2¢c 4G 2(;t . 6a$] _<#YMe<G\[b) i$x0ib 'it/ce:G\?}
«+71°KZ8+ Q€@ Simpson, Sedjo and Reid (1996, €W SSR)_|#.1=01Y[6+
“v[c SSR b#1=01Y\QbA#Y _|4G 2(;b) i$x0i0U001) OK I}_Qb
<b"8x$1Z_X8Z0+€+ XB_ j,¥1Y i_|~_°ie0 @4 t PIC(!Sb _
_8YC —>'\ MAT >&%& « _ce—M+206 )1TV0°O1Y ) s3, s #1=(ObEi«t
8+« GbO1Y >8Z #O#D*...b 944G 2(; <#YE=\&k $x g4:E=@ 33Q €

>&>13mpact of the economic value of genetic resources u se on biodiversity conservation >-4G
2(;<#Yb) 000 @#O'@ "16—-2_Z<+s8jboU o

g Effect of recognizing genetic resources use on awar_eness of ecosystem conservation>-4G 2(
(<#Y 66M11 @#OAO—-2-1" Z<es8jbe&0E
Medicines developed using genetic resources have sa ved many people, and it is possible

that researchers will find valuable genetic resourc  esin an ecosystem in the future. Ecosystem

loss through development might mean losing potentia | 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 ecosy stem conservation. We investigated this
issue using a questionnaire survey targeting the ge neral public. In the survey, we examine
whether additional information about genetic resour ces may change UHV SR Q B'FHJM V -
ecosystem conservation. We conducted a preliminary  investigation during this fiscal year.
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r Effects of the potential to find useful genetic res ources on the awareness of ecosystem
conservation >- w#Y MG 2(; @$I0b 1€+ «+ 6 @#O A(O—2-1" Z<+s8jb&0E
r>+>/>, Questionnaire survey >-"8£7°1* _|+e&0E

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 p rotected area. Respondents are presented
with alternative plans for protected areas. The alt  ernatives differ in the three attributes: the
type and number of flora and fauna, the impact on a nnual 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 prefer ences related to designating protected

areas.

W, C WHY MG 2(; @%0bI€se+ 6 @ *8HOAO|~v Qb&"a@9x8#O A 1|
~9xCOUOMG\@£E+1€« GbG\TE0EMe+Su WY MG 2(; @3I0b 1€« e+
6@ M+aw b#OAO-2 PMe-1' Z<es8jt(OMeSub”8£7°1* T «

Me 1* ¢ 2,000 SAEY&IDbOde[ <Me "8£7°[c —1a bO; @ &0!1€
Z8+\8:¢ bv\ —21€+.U'"@b'8®\Y/X —1o b0, _|*a-°plb

S8j QKZ WHY MG 2(; @$I0bl€ee+ 6 @$ ~o—1a b0, Lbp?} ]bL@
frK8?2t\aeG\[ WHY MG 2(; @$I0b 1€+ 6@ —1o bO; _68Me4ED
_]1b]:7s8jtZ<+?tA}?_ Mo

r>+>0>, Resilience>- P2U $ 8 «\b66 € 6 b &0!
This section is aimed at reviewing the relationship s between genetic resources,
resilience, biodiversity, and economic valuation st udies. Because it is highly uncertain when
and what genetic resources become valuable, no prio rity should be given to a specific genetic
resource. It would then be better to maintain as ma  ny 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 biodive rsity is closely related to resilience:
5HVLOLHQFH FDQ EH GHILQHG DV -WKB S®HFLW HWRI BD VOWDHB LWV
functions after an external shock and stay in the s ame domain of attraction. Stronger
resilience often means richer biodiversity and vice  versa. Such aspect of resilience and
biodiversity can be called insurance value. There i s 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
EHWZHHQ JHQHWLF UHVRXUFHV RQOUFRQEZXKRBUYH DWWN\WR®HN MUY D W
reefs could be a case because resilience concept is well accepted in coral reef studies.
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21 #0OAOH\bA-—cER«Ij, *&¢ _|+4G 2(;b

ol

- 2 RS(a) SSR(b) alb

Western Ecuador $9,177 $20.63 444.8
Southwestern Sri Lanka $7,463 $16.84 443.2
NewCaledonia $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 $53¢ $1.47 366.7
Southwestern Australia $435 $1.22 356.6
Ivory Coast $394 $1.14 345.6
Northern Borneo $337 $0.99 335.4
Eastern Himalayas $337 $0.98 338.8
Colombian Choco $231 $0.75 308.0
Central Chile $231 $0.74 312.2
California Floristic Province $0 $0.20

¥>8 Rausser and Small (2000) Tablel ftv\_ 8B
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YE"Mi U700iEEA (2013) 6°*...bSub#’CcoUo0°60 , §,jic

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, 853),
500-514.

Lusk, J. L., and Norwood, F. B. (2009) Bridging the  gap between laboratory experiments and
naturally occurring markets: an inferred valuation method. Journal of Environmental
Economics and Management , 582), 236-250.
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1#0"'@ "]16b) i0Uo

GErpO'@ 16b) 000 60Me] "%E2 @le fEZ8+@ #O'@"]61]b|:_
<+? |WZ)i0Uob-av3iMe [<d Turner et al. (1999) c4G E '
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21 #0'@ 16bPEY
¥>8 Turner et al. 1999 >&Nunes and van den Bergh (2001) |~ #Y>'
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rS Farnsworth etal. (2015) c) 000 _#Y 8+#0"@ "]6a t\KZ “]6 1S B M 0[O
bPEY\"]6b 8 _|+(8® t/oe W Z 8 >&/2 25

22 )ioUo_ >E«#0"@ ]6b&E U$x e tb(8®\Qb *O
¥,>8 Farnsworth et al. (2015)

KS@WZ)ioUo_>8Zc %I/$x #O'@ ' 16blt <Z8+?21TA& _*OMe«20|
@6+ "l CVM(Contingent Valuation Method) x¥&2U—-8°(O\8WS "&£7°1*
tHY8Z-v—18 TNOEM+2A4E02_ >8Zc 1* M+ @OUoPIRb#O'@ 16T A& _
*OIL1I'MeTE[CAC "A£1°GA*... @GKCHOZMG\@OUu}€+ K?K @}

GEr[b#O'@ "]6b) i00 0%E2 T0U0K S Bartkowski et al. (2015) >|g Farnsworth et al.
(2015) _|€d Qbo\t] >8Z#0'@ 16 @ A& _ *O1€Z>}N+-b$& naturalness >
\8:UON+O1#Y8Z8+G\@&-1€Z8"

#0'@"]16b) i0Uot Qb *OtA& _KZ <Me_6S~ Nunes and van den Bergh
(2001) c@ W b8®° t#Y 8&W 1> QERED8®° 4:KS) i0Uom2 100 0K Z 8 <>&/? 3>4G
2(;¢ 2 5b)2°_ (8®I€ i:0U02& Contingent Valuation, CV >'E» % pj2>& Hedonic
Price, HP >' G4J/ce - 2>& Averting Behavior, AB >#0#@66 X 2>&Production Function, PF >' QK Z
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(U8 t#Y8+G\@4:)[6+\1€Z8+

w1l #0'@"]16b) iol

¥>8 Nunes and van den Bergh (2001)

Biodiversity value | Economic value | Biodiversity benefits Methods for economic
category ( W1) interpretation valuation (and their
applicability)
2 /5 Genetic and species | Inputs to production | CV:+
diversity processes (eg.| 7& 1
pharmaceutical and | HP: +
agriculture industries) AB: +
PF: +
Contracts: +
1 A4 A5 Natural areas and | Provision of natural | CV:+
landscape diversity habitat (e.g. protection | TC: +
of wilderness areas | +3 1
and recreational areas) | AB: +
PF: +
Tourism revenues: +
1 A6 Ecosystem  function | Ecological values (e.g. | &9 i
and ecological services | flood control, nutrient 7& 1
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: T
that a  particular +3 1T

species is kept free | $% 1

from extinction) 3) i

1RWH WKH VLJQ i PHDQV WKDW WKHSPRHW WRIGWR/ PHR WH O6G I’ W\H GD SR8l RV
of the valuation context of biodiversity value cate  gory under consideration.
23 #O0'@ ]6boi8®°\Qb) i(Uom2

¥>8 Nunes and van den Bergh (2001)

rs,811+[c6-@ Nunes and van den Bergh(2001) @ r\uS\Ge+[c éWb]:
MG 2(;b) I0U0 @ | €£Z8+>&>2 45

Biodiversity value type Value ranges Method(s) selected

Bioprospecting From $175000 to $3.2 million Market contracts

Single species From $5 to 126 Contingent valuation

Multiple species From $18 to 194 Contingent valuation

24 4G 2(;b) 000
¥:>8 Nunes and van den Bergh (2001) |~®(«

2.paUs4&«\c1?>=
2.1. p2U%4a«b *O

PaU38«cQvQv #OAU[#Y8}€28S+0[6°@>& Holling, 1973; Pimm, 1984 >
Qb6&0 6+bcO©«,0[6~ KS@WZ &) itpuS'1"©«,0 "I_Qba)F
+ ObmC?2~\"e+O\KZ IKXX6>&2 55
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 (i) 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; (ii) 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 -V DELO| 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

25 bPaU8&«b *O\Qb4#Y8 &
¥>8 Quinlan et al. (2015)
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¥e[c ICKAX?2M #Dqb # TWe+Sub7510i610% 2(M+\ul8 16+2&*
B>0>3%/>0Vv>/>/¥2S>7>3>' @D 1€%0U%YiPaUs&«&\ul8 i>'Ibv~
)s@/ef€Z8.

WE2[cHO'@ 16 QKZ4AG 2(;b-1at iD\KZ8+G\?} #OAObb2aUs4a
«>&ecological resilience> 1"l t\Z« #0A(ObbaUs&«c PA_PKZ50[*©«, O
bU) sxpr H)TaMe+ S \ *O1 €& Quinlan etal., 2015>08n<€d baU3s4«
box 8#O A(O\c 1}?2b¥x"OU U p&[<d¥T bu°x+-blO >@Z<}€Zv >
GE€r[bU) sxpt+t NTaKz8C+ S@9x8#OAO\8:G\[6+ #OAObPaU 348«
CQbfP*..[6¢ CSHoling bjtUKZ Holing b § « ,—% A U, +>& Holling
sustainability >'\¢d€+G\v6~>& Common and Perrings, 1992 >#0 A(O @ Qb u+ T 8)F$x
)TaMe+Su_20["©« Ob50["6\KZ)(UE}€Z8«

22. Palsa«wO'@ 10
V3Ub30~ #0"@ "16_c4G Eb"]16'b 16 #OAOb"]6 p+ b6 @*f <
1€+ E2bz%Q[64G 2(; M b#OAO §TA«T)%M#0"@ 16 b-1a \8:0{
H[c"l_pu+b"]6@50[[6*G\@ GG °0]bee #OAU*... b6E[e-@“}€Z
8+>& Admiraal etal., 2013>'1}  p+ b ]6c#OAObP2US&«_s8jtZ<evb]
e+t b"16@6+G\[#HOAOCB+¥xOUuj_ PKZ] "AAtM- G\?}
6 @»f€EZV 0?2b @Qb @ WZ8Spu+ taeef~ $IlyM<G\@[A<b[6°
>8Admiraal et al., 2013; Folke et al., 1996; Nunes an d van den Bergh, 2001 >

23. Palsa«wO'@ ]ob) i0Uo
#0"@ "16b) iI0Uo0_cV3Ub30d~ ] "0l @*f <} €+ @>&? 5>#OAObbal§a«
>&eW baUs&«>'cQb]bofl _VvOA\K~"8 M%[ PaUsa«c #O A0 @#0'@ "
]6b) iOUo[ <Z8«|:MOAO&8TA«T06 $x_[)%MeSu_20[ p+ b"]6 1
YTaMe+ S[6e 1}_)i0U0cC6eIb}% t «Subvb[6~ Qbgd:i 6
8cqzxitioe:|:OAOIb"ERT3c 2NKv#O'"@ "]6b)Ta 6+8cbalsa
«b)TA X "@<\cTH}"8G\@ & -1€Z28>& Admiraal etal., 2013>0+8n<€d #0
AO8§TA«bq+i_>8Z 30— paUs&«h)Ta@* fO1€2828 #OAO&TA«b
q+xictO" @ '16?}“}€C6EIb}% bCRThbgxi[6~ Qbo[6#0AD\8:
+b2(>& «OU>' bW Ib&F+ 6 Xr~#0AObbPaUs&«\c$ *<0{I[6°
4G 2(;_X8Zc 30-#OAOt+AC3<+0[@"8G\1*f<\#OAObP2Us4
«\C%&OKA8G\@*f<}€+ STK #OAOb'6#. \8:0{I?}MEd 4G 2(;bS
Ub<#YTE[c"C Ub#OAO8TA«b<#YV2Ar<SO{l @20[[6+:
G:KSpPaUs&a«WO'"@ ]16b) i0U0b6BED <% _c] ""ERT3@*f<}€e
@ [<dV3UbW1t#Y8Z2M\ QEREL#OAO8TA«)%b& 6\KZ <+G\@
[Ae[Be:
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3. p2USA&«Ib"ERT?3

GEr[ PaU834«b000_X8ZIrJr"%E2@" €28+ @>& Quinlan et al., 20155
GGJ[c) 0U0\b6BE "M T\Ze

PaUs&«bOUocGEr[ tAC(EZbP2US&«b) ioitOUOM+%2 palUs
ad«THOAO 8TA«b) i0U0\I1°C>Ue\KZ) scefO bpalUsa«lbz2(HOA
(O8TA«<#YbSubz2(?2}7ei1°C>Ut8BM*%2@fLI€EZ8« ST 8N
EV3EC fL@IESM2[6~ QbA#HYCGEr[b\Ge8 — 7H $x[6+

3.1. paUs&«hb) io0o
Pearson etal. (2013) Ig Walker etal. (2010) cP2U8&«T«°uj\KZ <Qb) iol
" K BO$x)eet (Inclusive Wealth) Iv~°€Z8« )t#0s M«°ujbp_c 7 i
@6~ QET2x<s\$ NeH2A"gA_¥7?:«°uib5& >@6~Qb«°ujbok& V3
c7 IW"g\b2¥73t#Y 870U 01€+ [<d :6Cc6°M &IPbCHTAON ™O_|
~7 [12x<ZKr:\ Qb @)/ [KZKr:G\@*f<}€-

GG[ Ly 257 ift2x<eScb«Opj -gbol ©0» IEU-«\M-+ (vdiee R
[ «°pi@ 71 F2x<+&"a[6+\ME€d 66 B[ 71 F2x<~8&"a  Xr~ #ORe&
"ac

kyaPo L s FyakPo

\Ne «OUi@Q<eG\[7 I12x<"8#ON&"a Xr~7 [?}b2¥73 @6x C"+G
\boi ©O» " TEU-—«céWh30~_/#1€.
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MLT;

oo
I AgcocF Do
0

Xr~ paUs&«boic «°ui@M")Q<+G\_|~Q+KS#ON&"a 7 it
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2x<S e\2x<"8 ;eb«°ujboibjtELSVb\KZ <}€-

Pearson et al. (2013) cGbm2tei«°UU”b Goulburn-Broken 7YE @ 4#YKS «7YE
®CAx3°Ya@% T 7YE®|[ ... WED4# Kk <#Y |7 @101€28- Pearson et al.
(2013)c.. WE)@ 2 O1°Y 17 I\K 7 @$H#OKS e 7ZYEaeb©O»"iEU-«c7
@$HOKzZ8"8'gAb 1%[6+\1 KSOfit/eeWS O« 30 ° 7 it2x<«&"acW 3
bl:  ..WE)b7 >&  2m>'?}b2¥73[2| €+

W3 ...WE)\7 [ 12x<s&"a
¥,>8 Pearson et al. (2013)

VWDh6GE€c 4#db... WE)b11+1t6 i 1€ eWb'@NOEIES

i
(voL s F N :s F raw zAj6#e;56
c@4

A> Tcieé P >Ee....WE)b7 P& 2m>'?}b2¥73[6+

3.2. 11°C>Ucet.1=
I1°C>U#1=cC“-%Aa«1=bM”ERT3[6¢ Z22(T(SM+G\_|~ f...p%
\p% b (S>&6+8cU«i>bAU&«TVeG\TOSXxMf <% \KZ8e (Markowitz,
1952) 722( cz2(KS_ bW Tbp% 1%+G\@[AN [<dMXb_ _bsz2(tKZ
Kr:\ 2Cp% @“}€78++ 6v6s QG[ 22(>T(SK p% @“}€"8]:"
U«it(SMefae-Tve
G:KS'g#@ #0'@ 16 WO A(O 81A«b6BE€_v\ZcreG\?} 11°C> U cet.
1=t#OAO#. Ib+ 6T  Figge(2004) } @ e ~KZ8+#OA(O§TA«\8:p% c#0'@ "]
Ob(S\&K_684 KZ8+b[6
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Admiraal et al. (2013) cl}_ 11°C>Uoce#.1=1P2U384«_) gUEZ8+ PaUs
d«c IU&Cb8«,—%AU, & Common and Perrings, 1992 >'\v¢d€+|: #OAD
@Qbp+ NTaK §1A«taF$x_fjMeSu_20[OAODb'gAt# fKZ8+ Qb
8Wq: #OAO &§TA«b "a$xr<#Yc #OAO?}“}€*CRThqxi[6~ Q:KS
q-c2NKv#OAObbPalUs&«h)Tai6e8cli_X "@e<vb[c"8 (Admiraal et al.,
2013) [<d §881&K_+t61'OG\[ z*...cp°T“*G\@[A*@ V~MBe\
§4'&Kb#OAODbAU&«@ € §4'&K@)TAIEN .48@ @ f) MO ADI\8&A M« o+
0@eae-1€28+ (Bellwood et al., 2004)

Xr~#0 A0 8T1A«\P2U3A«h)TAIS(cP "eEjoYT¥8Z8\\v_>&X
r~°Pi» e Ch6de€%& « 664 KZ8+ PaUsa«c#OAO b+ "16\& K _664
KZ>~ Qb)Tac WYT_fS#0OAO8TA«b& 6iY& 6>&6+8cU« > 63f

WZ8+b[6+G:KSoic Insurance value inherentvalue  contributory value  indirect
value primary value infrastructure value ~]\¢d€evb[ 30-b#OAO §TA«b) i
0Uo[c0U01€Z878Vvb[6e (Admiraal etal., 2013)0+8n<€d) 00U 0%E2b " Cc

#O'@ 16 T)TaMeG\?}“}€1% tT0U0KZ8+b[6~ #0"@ " ]6Qbvbboit
OUoKZ8e+b[c"8 (Figge, 2004) QG[ WY _fS#0OAO&8TA«baF«+ 6 OAO
§1A«b<#YbAU&«t*f<eSu_c g*...IbZ22(bAUA«T*f<+0[@6b[6°
S*...1bZ2(c 6xF_fS*}% ¥%w 66fevb[6~ ... IbZ2(c%-1$x")% ¥%w_60
fevb[6e QG Admiraal et al. (2013) cW 4 b|:A1T°C>UetfLKZ8e

W4 #0'"@"16b-2)) i$x <#YDbI11°C>Uce
¥>8 Admiraal et al. (2013)

GEr[ 11°C>Uce#t.1=T#OAO 8TA«\QbY& 6xU«ld#YKSWE2c/e fE€
Z8e+  Sanchirico and Smith (2003) c i0Y+0YR...a& b6 T 10'8®_(8®K *...1?(S
"ACRAE, " (mean-variance efficient frontier) 17 KZ8+ ' ¢ 2'8®b a)F «+ 60U
06= binding sustainabilty \ slackness sustainability —1#Y 8Z/ceWZ 8+ S*...c2Zb:6'
_X8Z70@A&F e+ ~qxz'05 (Maximum Sustainable Yield, MSY) t2x<~8D(U26bW
[ 1€ ¢...c2Zb6' T 17 KZq+2'05 12x<~8\8:S*...|~VE8a)F «+
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60U006=[6-" Perusso et al. (2005) c”O U++0YR\OY©O¥ 4b42R )—z+é b 11+ t#Y
8Z O+2Y P¢tR ©-U §0bgs:~"z’0AUA&«T2ME ... >+ (S "aCRA, "
t_ KZ8«e>&W 55

W5 ix0YR\OY©¥4bt..i?(S"aCRA, "
¥:>8 Perruso et al. (2005)

rS Ando and Mallory (2012) ¢”OU«i4Sb  Prairie Pothole Region 1![\KZ 5..#0AOb
(S\Qb%...1b0%6 tv\_f..1?2(S"aCRA&,*"t_ K YAS-W[bgd: " -
2h6~% X8Zbeo t/eeWZ8e

G:KSI1°C>Uce#1=b#0OAOIb4#Y![>8Z (SbA _X8ZblYl=c (_/oe
f€2828  Admiraal et al. (2013) ¢ 7+b4#YcKZ828vbb G:KS(Stpu+ 16
baFe+ 6 Xr~ PaU38«bS( 6+8c#HOADOS8«,—Y4AU +b0O{lI?} <
G\ tfPKZ8+ PaU88«bS( |~ pt "16TWT_fSWZTaK U7vM 4G
Eb"]oT)TaM+G\c ]1bill[]b4G 2(;@w [6+?Y& ~Ng#W][ uZ5
O[[6eV*f<}€e rS 4G 2(;bSub#OAO <#Y[c 30— aKbSAEYGV][ (
[6G\?2}>& )%4%E2db«+uC\b¥Nx%ETOUA 2016 © 2 v 4 ¥>'z xbj
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