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Japanese Case Studies
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Economic valuation of biodiversity and ecosystem services

o« RFEM /Y — EXDlED E ¥ HE AT DM

® Monetary valuation of environmental goods/ services

hH 7 7a—FLFEhG T To—F

Market and non-market approach

e EMBSHHLERRY — EXDRFEFTMEHN

® Valuation of biodiversity and ecosystem services: case studies

BHA¥OERRY —E XA

Ecosystem services of agriculture, forests and fisheries

REEEIINVCEIS5KHOERRYT —EXR2

Direct/environmental payment for ecosystem services from paddy farming

BHRREBRICLIEBRT—EXRE

Forest environmental tax and ecosystem services

AR RR R R sk & FE D S ARAE

K Forest ecosystem protection, species diversification J
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Market and non-market approaches

e 357 7 9 —F (market approach)
V—1) XALIZELBRA
Financial revenue from tourism

EMRFEREZNICLBZNRA

Revenue from bioprospecting contract

¥ 4 EhhEtn o HX 5 | il i

Market prices of wild animals and plants

o JETHI5 7 7 0 —F (non-market approach)
KRBl IC & BB (replacement cost method)
ﬁfﬁ%#ﬁi (revealed preference)

FKHBEFIE (stated preference)

XILEXHE (willingness to pay: WTP)
ZEF A b A (passive use value)

EHE 7 TOo—F

Non-market approaches

o KEHRB{ITIE (stated preference)
BEADZXINESEWTPE il 5 Fik, ZERIF A MiE

Consumer’s preference and willingness to pay. Passive use value
CVM, aAvJafv}h ﬁ‘ﬁ (conjoint analysis)

o VAN IE (revealed preference)
RETHE T oS li# (2 B & h 7= BRIl

Information about real market reflecting environmental value

WRITBRE, NF=vy 2%, E#EIXHE

Travel cost method, hedonic pricing method, averting expenditures
o KBk (replacement cost method)

KRB B o HE Mg

Market price of substitute goods
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decisions”

c 1TRBOERBRRY —EPRLIBEOERRICHE

® 17 ecosystem services for 16 biomes

s MADERRY — E AlH : E16~54kkK FIL

cf. global GNP: USS$ 18 trillion

¢ iﬂ’]‘?‘iﬁﬂi or ':lﬂj(?Fﬁﬂi ? Underestimate or overestimate?
PR L2 ot 9 B PR A 7 38/ FFAifh

“a serious underestimate of infinity” (Toman, 1998)

HERED I~ EoEOEXOR Y
Validity of shadow price bigger than GNP

N

® The value of the world’s ecosystem services: US$ 16-54 trillion

HROERZRY —EX L BREARDIMIE (Costanza et al. 1997)

“The value of the world’s ecosystem services and natural capital”

(LT e LA L

° “Ecosystem services are not fully ‘captured’ in commercial markets or
adequately quantified in terms comparable with economic services and
manufactured capital, they are often given too little weight in policy
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Meta analysis of economic valuation of biodiversity

4SRRI R L biodiversity preservation

B 4= 44 B HE LR wildlife preservation

E AR - BARERX national parks & nature reserves
el wetlands

ZK Pk watercourses

=il landscape

A ik s L O endangered species protection

FEM woodlands

& Source: Nijkamp, Vindigni, and Nunes (2008) Ecological Economics, 67, pp.217-231
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Japanese case studies of economic valuation

e BRAXDAERRY — EXDLHEHFM

° Replacement cost approaches to ecosystem services of
agriculture, forestry and fisheries

o KHANDBREEEIIH VK

* Conjoint analysis of environmental payment scheme to preserve
ecosystem services from paddy farming

o ZMIRBEBLIC L A KBHR Y —EXRL

° Contingent valuation of forest environmental tax

o AR RGREMIR, DS DN M

* Conjoint analysis of forest ecosystems and species diversity

ENAEDERR Y — E X DORRZFM
Replacement cost approaches to ecosystem services of agriculture, forestry
and fisheries
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Forest ecosystem services (replacement cost method)

HEBE type of service FEETMEE (valuelyear)
CO,%U% Absorbing CO, 19k23911& M
LB REHMRE Substituting fossil fuels 22611EH
REFEERFLE Preventing erosion 283k 25651= [
REBAIIERALE Preventing landslide 8Jk4421{EH
HoKEEFD Mitigating flood risk 63k46861% M
JKERETEE Fostering water resources 8Jk7407{EH
JKE %1t Purifying water 143k63611Z M
R4 -19I—3V Recreation and relaxation 23k 25461% M
AW % k1 Biodiversity ST N/A
A&t Total 703k 2638{& M
= €585 billion, $780 billion
N P : SHRATEF (2001) Sources: MRL2001) %
4 N

RERIZKDEMAEDERR Y — E XZRFEM

Replacement cost approaches to agriculture, forests and fisheries

o AR : 70Jk263818H
o Forests €585 billion/year, ($780 billion)

/3/ %&ﬁﬁﬁﬁﬁﬁ%%ﬂfgﬁgéi\mmﬁﬂ

e B¥ - BH : sJk2226i8H

° Ag riculture & agri. villages: €68 billion/year, $91 billion

KB, KR s o e i%mt 4
&é%%k%éﬁ gégf REGE Qﬁbﬁ*

o KEEZ < M : 10Jk74181EH
¢ Fisheries and flsh1n§ V1Ha es: €89 billion/ year $119 bllhon

SEERIETRY. DE0A 1A% 0
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Environmental payment scheme to preserve ecosystem services
from paddy farming £ Aes

g IR L EEY OB

Agricultural environment and direct payment scheme

e BERBERLDI-DDEEHEIIVBUR
® Direct payment to improve agricultural ecosystem services

o 1y P R e SCHARI . (20004F~)

Direct payment for hilly and mountainous (less-favored) areas

2 E28, 753l THEE L ERiws

28,757 Community agreements was conducted in 1,028 cities in 2008

Rt - K - RBEREE LMK (20075 ~)

Direct payment to conserve land, water and the environment

20,0004 LA L DG B A
More than 20,000 groups were involved in 20098

A HBRDOBEREIIAYL (20044E~, HER)

Agricultural environmental payment to improve lake water

e HRIZBII 34 RBRRY—EZXNDOFTIVORERH

* Typical example of “Payments for Ecosystem Services (PES)”
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Conjoint analysis of environmental services from paddy farming

o thilIfjHlIRD 4 THETRZ MR E LT, KHOERBRY —
EXZaVvYaAf v batric ki
* Economic valuation of paddy fields ecosystem services at four

municipalities in hilly and mountainous areas using conjoint analysis

o REEEIIWVWICLAKHOERRY —EXARE

® Conservation of ecosystem services of paddy fields by
environmental payment scheme (promoting less-inputs)

BETX=7+ (BE. £WSK%)

Landscape amenities, species and ecosystem diversity

EtoFEe, %

Land conservation: flood prevention, landslide prevention

AKEEE DS IE

Prevention of water pollution caused by the excessive use of chemicals
and manure, e.g., pesticide, herbicide, and fertilizer

~
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IKEOERERY —E X DILHEE

Marginal WTP for Paddy fields ecosystem services

ABRY—EX 1 BEILZ L oFEE

Marginal value of 1% change in each ecosystem service

EERRTA=F 4

Rural amenities

- "EHtR2 -BX

Land conservation

1

— disaster prevention

KEE R L

HE )1l T ih

Kamogawa chikuma

— Prevention of
I I water pollution
KA B3

Himi Horai

CVMIZ Kk % FMIRIER O FHM

Contingent valuation of forest environmental tax
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Economic valuation and forest conservation tax

o Kt LT ZHRMRED IO DHTTB

® Local tax for forests conservation as a source of headwaters

002 B AT A . ERso0H 2 B EBICHKR

Kochi introduced in 2002, and imposed 500 yen per taxpayer

¥300 HiBkIz B W TEiE

Approx. 30 local governments introduced similar taxes

e MENBDKBEREBREARKROBRARE ICCVMIC
& % FHl%s R 2 #

® Yoshida (2003) and Kanagawa Prefecture conducted CV
survey to assess an appropriate tax amount

e HERIZHB I ALRRY —EZAANDOXINVDOREH

* Typical example of “Payments for Ecosystem Services (PES)”

/

WTPER D= DB+ 1) 4

Hypothetical scenario for WTP
e WIPE /A 7=DICTROREY 7)) A 2R

® The following hypothetical scenario was presented to

elicit individual WTP (monetary value)

c BAEDHENRREBRIC L A HZMRE2ERIT. RAA
IHDO0.1%THb. RASIMDFRBERMKZ X

RLELIEHBHNREBEZXET 5.

e “The present forest conservation program covers
only 0.1% of a total area of artificial forests. Now
suppose that we will expand a targeted area of forests

and cover the whole forests in the prefecture.
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WTPERID = DIRFES S+ 1) 7

Hypothetical scenario for WTP

o b UIRIZ, REEDIDSHEMNREBROBELZ 1 15
7z DERM000MHICEETAIEL ET,
CORBEBRICEATARENERB/ELCHT SN
e U=8E, dBEBREBEREFEZEIRFMOES S
WBREL 795,

® If the government raises the amount of a new tax up

to 1,000 yen (randomly assigned value), are you going to

vote for the proposal?” (YES/NO)

/

-

\

CVMIZ K B F MG ER (e, )

Estimated WTP/household/year by CVM

° ﬂ“ LB % % LT, ZRDERR
'ﬁ' Xlﬂ}* HXL.— ?%CVML & U 74 A

o Economlc Valuatlon of forests ecosystem services (provisioning of
city water) using CVM in Kochi, Okayama and Tottori prefecture

o« IROBRFAEEM & RILFIC THEX

® Questionnaire surveys conducted at two mun1c1pa11tles
representing urban and rural in each prefecture

BHE Kochi FLILE Okayama BHUA Tottori
WTP 2817/  2211H/4% 2,209 /%

2,817 yen/year 2,211 yen/year 2,209 yen/year

o {2 #5x vl 6E 1% O BR AL

® Test of the transferability of benefit estimates: benefit transfer

Yoshida and Demura, International Journal of Ecological Economics & Statistics, 5(S06), pp.41-50, 2006.

~
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alyvsis of biodiversity and forest ccosystems services

.Y B
De51gnation of a nature reserve (hot spot) and its rnaintenanbe i

) 2 R SR D 2 h

Target of the valuation of biodiversity

e B2 M species diversity
4 e (indicator) : S ERKERRTIHE
*—Xb—vHE (keystone) : SYREEIERoRLET 3
TVvIUVSoHE (umbrella) @ LVWHROARREZ2LELTIHE
RBE (flagship, charisma) : ELIGETMIZTE—-NTEH
ﬁﬁﬁﬁﬁ/ﬁ&ﬁ (endangered, rare) & b @Eéﬁ%‘f% Zkiz
LS RE

e ARBRAR DS DM ecosystem diversity
REXDHRE, Fvy FPAKy b
Nature reserve, hot spot

BETFUVRXIVTOSEYEOF M genetic diversity

BERBROA 7Y a vl

Option value of genetic resources
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29 Hot Spots for Forest

Ecosystems
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BRI RE R REE HIE D R & 5L

Conjoint analysis of forest reserves

c HAMMRZNR L LHABERICISHE
* Local drop-off questionnaire survey in Tadami (pop.5,000)
20094 12 H K. [B1YRFK6196

Dec. 2009, response rate 61%

e 2HO—HREMRELIZAVIY—F vy FAE
* Nationwide internet survey by a net research company

20094E 12 H K. BAEK 1440, 713

Dec. 2009, samples 1440, Macromill




Al R EREY T ) FDEE
Environmental goods and hypothetical scenario settings
o 74 ¥ B¢ (environmental goods to be valued)
RBFRERRRE R OBBREILICHEL 2wTP
WTP corresponding to the change in area of Oku-aidu forest reserves
o REHIX (strictly protected area)
% 7 R 7 ML Ik
o ZREFIAHHX (minimum access and use by residents)
/MR O #17CHI F O 37T & - AR sk
o ¥% O [0]BR (green corridor, free access and use)
HAsEmot Bz S BEEN. FIA - IABRTL
e FMERARRELS (donation to forest protection fund)
MRESNOEMFENLHE

FRMERE R IRFE 38 D 1M 58

Marginal WTP/person for each forest reserve area

(F4, yen)
100
90 +———
80 -
70 -
60 1 "HE

50 - Local

40 A% —%v b
30 - Nationwide

20 -

_
0 | ~_m_
{R1F (1000ha)  fREFIFH (1000ha) % D [EIER (1000ha)

strictly protected area min. access & use green corridor

N
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WTP for Oku-Aidu forest ecosystem reserve

B2y 4 !
: ST =AY
Alternative RARRAE o ’ * FRE
Scenarios Local survey Nationwide survey
RN TS
Base case (status quo) 3,127H/ﬂ5 1,168H/ﬂ5
Core: 7,715ha
B 76 755 3,127 yen/year 1,168 yen/year
Corridor: 161 ,798ha
fRaE
Protection cise 7,216H/ﬂ5 7’63()F]/ﬂ5
C%{ﬁ“i"eSr?’g(?}?a : 7,216 yen/year 7,630 yen/year
Corridor: 161,798ha
ReFf A
Min. use i:lase 1,349H/ﬂ5 333 /4
Buf?e(;.l:eé 3 ,% 9%}13 1,349 yen/year 333 yen/year

Corridor: 161,798ha

N

e
REFMERRFREMIE O FLMEER

Total WTP for Oku-Aidu forest ecosystem reserve

HRAZE A% —32v FAE
Local survey Nationwide survey

[m&&ED
S ELEEE 3,127 /4E 1,168 /4E
Individual WTP 3,127 yen/year 1,168 yen/year

2 ¥ il 48 6000 M /4 6178 H /4

Total economic value 6 million yen/year 62 billion yen/year
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ConJO‘l.la.t analy51s q:f fmgst ecos'ystems Ser!VlceS

Q) bk 7 Hit - WEROM iﬁ(

.Number of rate and commgn spécies in forests

it

 BMOEVE  ETEEOBHICLAEETE

Economic valuation in terms of the number of rare and common species in forests

SRR | L) B WIS BE(bh Y b s REHAL)

Goods to be Animal: mammals & birds

valued 2) {61 M ERHEY (FHREORKMAL)

Plant: vascular plants
TFoh—K | 13— b7 o —b-2EOREE (E=4—) 1234 A

Survey Internet survey, 1234 registered monitors of Macromill
SFUA | FOERE ERAEEERE(IA-1B-T)
Scenario Rare species protection: EN IA, IB, I

2) BEERE FLEICRSLGLIO
Common species protection

3) REXM K 1FIERYDAEETHREDLHBAZESD

Payment for protection

4) BARZET, 25km2E =Y TIThnd x5k (BkmAyi o
GIS&) > H%#85E) Linkage with 5km mesh GIS

K Ohdoko and Yoshida (2010) mimeo. /
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Hypothetical policy scenario

25km2hH%
B mEE
25km? mesh

BAZE®D O
HFMERR
Forests all o
over .Japan
N
5km
—>
5km ] ﬁ @
RLCIEE
About the same

BAREENS
FHEEHES
Donation to

EHETOADIT
Eh&E
Within

walking

N

[ BiEMELEE L Y OFEE

Marginal WTP per a single species of animals and plants
(F, yen)

80
70
60
50
40
30
20
10
0

= MWTP

EHEEY BEEHED moEY wmAHED

common animal common plant Rare animal rare plant
p p

o JAEEMIMWTP : 0 MWTP for a rare animal species: 0 yen

o MHEMEPIMWTP ¢ 3F MWTP for a rare plant species: 3 yen

o ZAEWIMWTP : 72 MWTP for a common animal species: 72 yen
o ZAHWPIMWTP : 32 MWTP for a common plant species: 32 yen




* & & conclusions

BRI A KOFMRAEDTRE < . LRRY —
ERIZEBRLU - LTHMETEILE

Benefits of biodiversity is not easy to estimate directly. It is
necessary to convert them to “ecosystem services” terms.

MBSO ME DS < D4 ZEHIF A MliE i
By 37, g7 7a—FLETHS

The greater portion of biodiversity value is passive use value. Non-
market approaches are effective.

HBARERICE A KBEBRY—ERDELHIZ, ERBR
Y—EZANDOXIVWEHZzEMSERILIZED,
hig7 7o—FIck3FMmbrjgEei 3

A PES scheme is a good indicator and a signal to investigate the
value of biodiversity and ecosystem services.




