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Risk-Benefit Analysis

IMBRAPTTO—HETHS

A form of cost-effectiveness analysis

- YRVHEIRE R HIB)RIEBERDS
To obtain aratio of the cost for risk-
reduction to the quantity of the risk reduced
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Interms of CPLY S (cost per life-year saved)



RIFIEEMERHIDCPLYS
CPLY S sfor chemical risk control

=145 Policy CPLY S (million yen) tH #2 Source
J8)LT2% 1k Ban of chlordane 45 Okaet al, 1997
e A :
I\_Arij Y Zai’ﬁ"c;o;;}; ffjf;ﬁ) 570 Nakanishi et al, 1998
5755 ith D FEIKER £ Mercury (dry batteries) 22 Nakanishi, 1995
AV o aR L+ U Benzene control 230 Kajiharaet a, 1999
FAFFT 2 (BE ¥ E)Dioxin (emergency) 9.5 Kishimoto et al,2001
FAFF 2 (fBARH)Dioxin (long-term) 125 Kishimoto et al,2001
H & B Nox;% Nox for automobiles 86 Oka, 1996
20 >[EYR CFCs collection from 150 Oka 1996

refrigerators




JAVBERSITDIBRDELTT(D)

How to use the results (1)

o BUERMDESLIERIDIT Priority setting
~ FZIE. TA—EILHEARDHRFDORFIDCPLYS

HY440075

& B2 LN (B FE2000)EL=5 . F A4 %

B AREREEDGEN L, T4—EILBEH AR %
2AHEABIELZL,

— If the control of particulate matters from diesel-engined
vehicles costs not more than 44 million yen per life-
year saved (Nakanishi 2000), there is no reason why
not to introduce this control when dioxin emissions are
to be reduced by the ‘long-term countermeasures .




AV BERSTDIBRDELTT(2)

How to use the results (2)

o BEIZHNDLIMOALTOSIHIREDHLER
Comparison with other health-related public projects

S E5 EX)IE CPLY S (million yen)
Category No. of cases| FEH¥Mean th i Median
=& Safety control 5 44 30
I%15 Environmental control 16 1100 320
REEECFH) 37 3.9 2.4
Health care (prevention)
RREREECERE) 27 2.7 0.76

Health care (treatment)




IRERFIDCPLY SH S LV
Why are CPLY S's higher in
environmental regulations?

« BEFFIORBEERITOD VML, BREMISHSE
BVAIDHEIFAEALTLND,
Voluntarily risks are included in safety regulations and
health care projects.

o IRIBYRAVICIZEBRUNDIRAINEENTLS
BBRVRY)—
Other risks than health-related ones may be reduced by
environmental regulations——ecological risks.

&




AVBERZTHDIERDENT(3)

How to use the results (3)

« BRBER/RSTICHKEUDITS,
To perform cost-benefit analyses (CBA).
— Benefits per life-year saved & CPLY S &M LLE
- ERIEVAVIEGHIBANDXILERLEWTP) ELTHILGNDS,
Benefit is measured as WTP for reducing a unit of risk.

— AN@lEHYDWTPELTOVSLA KL EH NS,
VSL (value of astatistical life) isWTP per life.



ERERSTOREEZE
Difficulty in CBA

KEDVSLIE., USHL.6~US$8.5 B F H (1986)
VSL in USranges from US$1.6 to US$8.5 million (1986).

i

ZEDVIL(ZRE)IE, 0/FHKRF

VSL in UK is £ 900 000.

HADVSLANIMEAZBZ S EIFENVEAH>—>RMm
FOMENBEAZEZSZEIFELEAS,

It would be safe to regard VSL is not larger than 1 billion
yen also in Japan. It meansthat value of alife-year is
unlikely to exceed 100 million yen.




ISEEYRIADVSLITKRELVH

Should we use a higher

VSL for the environment?

o FEBHEMIRVICIETFVWSLEFEIREZEVIEZRM
Hd. 1FIATIH2~EDEIFEHLN TS, LHL...
A higher VSL is often proposed for the environment, but...

o VSLIFWTPIZE DT Mz, WTPEIE, AR A B TY
ADERBLTIET AIGRICEBRMICKIL>THLLER
JEXETH D, IFEFEMINR TOWTPIEEFEELAELY,
There can be no WTP for involuntary risks.

o Jones-Leeand Loomes (1995)I. JEB HM) A%t

HELWTPEEZEL1=&3

EaRLT=AN..

Did Jones-Lee and Loomes (1995) really observe WTP for

Involuntary risks?



FRURVER ST
Ecological risk-benefit analysis

o ATODIVMDEZEGBEHMDID>—YVRIVERDTOR
FICHAAIAD DR IGTERI RV DIEREFRFET H &,

To develop arisk measure that can be incorporated into risk-
benefit analysisis an object of this project.

o YRUBRSMICHAADT=OHIZIE. VRVEED., 1
HRETIDBRKRDELEERT LD TREITINILESEL,
To do so, the risk measure should represent the whole impact
of aparticular policy or programme.

. i BEVSEMBERERRICT EIETEANTES,
Such arisk measure was developed for the land use
conversion of Nakalkemi Wetland.




HF SRt EXIEE
Expected |oss of biodivers ty (ELB)

ELB=3 AR FER) X (ZHREEH)

ELB=2 A(probability of extinction) X (diversity weight)
FERIERDIZMS (X, L YR AMERIZEDH T
S L— 3> TEE,

The increments in the probabilities of extinction of the

plant species in Nakailkemi were calculated by a ssmulation
used for making the Red List for vascular plants in Japan.

SHUEH L. ELRBHOBEE~DEDEE SIS
K2 THZT=,

The diversity weight was calculated as the contribution of
a speciesto the total length of the branches of the
phylogenetic tree.
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ELB from the loss of Naka kemi

Tncrement Inthe . Contribution of
_ robability of speciestothe ELB

No Species extinction pér year global

duetotheloss of blodlversty

Nakaikemi APY,
AP (y ) (year)
1 |soetes jgponica 8.9x 10° 29328994 261
2 Mardsleaquadrifolia 6.4x 10° 19514737 1254
3 Savinianatans 5.7x 10°© 28278915 161
4 Azollajaponica 4.1x 10° 30881499 1267
5 Perscariafoliosa 4.3x 10° 7101914 303
6 Trapaincsa 1.4x 10* 12341354 1755
7 Eusteralis yatabeana 3.6x 10* 3406671 1214
8 Prenanthes tanakae 5.1x 10° 2124976 108
9 Sagjittaria aginashi 4.4x 10° 11085960 49
10  Ngasjaponica 1.5x 10* 11618822 1782
11 Monochoria orsakowii 6.7x 10° 12010897 802
12 Iris laevigata 6.3x 10° 6297533 40
13  Sparganium erectum 1.9x 10° 12588373 24
14  Sparganiumjaponica 1.1x 10° 12588373 139
15 Habenaria sagittifera 1.5x 10° 2226034 3
9163

(Oka, Matsuda and Kadono 2000)



thith ROER/NATLE
Benefit/risk ratio of Nakartkemi

- FAFIER(L. 10~3AHEM/E,
The benefit from the development is 1.0~ 3.9
billion yen.

o BRI, 11~425M/5-ELB
The B/R ratio is 110 000~ 420 000 yen/year-ELB.




BIMABEREEDLEE
Comparison with EXPO 2005 site

Increment inthe  Contribution or
{Jl’ObabI“'[yOf Speciestothe ELB

No 165 nction | obal
=ped dueto EXFE)IOQEr 2005 blo%lversty

Y APY,

(year) (year)

1 SAviaisends 5x 10° 3406671 170
2 Sphonostedialagta 2% 10° 3858808 8
3 Eularia speciosa 2% 108 3110974 6
4 Najas japonica 3x 10° 11618822 35
5 Magnolia 3x 107 11535844 3
6 Aarodtis valvata 2x 107 3110974 1
7 Najas indica 7% 107 11618822 8
8 Bletillagtriata 1x 107 2226034 0
9 Alnus trabecul osa ox 108 0533441 1
10 Gadrodia ox 10° 2226034 0
11  Cephdanthera 3x 108 2226034 0
12 Ajuga makinoi 1x 10° 3406671 0
233

(Matsuda et al. 2000 0 0 0O O)



IEFMEIRVBIBED LB
Comparison with chemical control

« Nakamaru et d (2001)I=&ZDDTRD!) R4 EE{

— BIDDTsiEE%32.0ppmAHN 5 1.39%ppmI B S 9 Rl Z & SR
HEEDiF 2> Reduction in the probability of population extinction
through the reduction in DDT concentration from 32.0ppm to

1.39ppm.
S DEEZ A(UT)
Population BHFl HEAF]
Accipitridae Laridae
100 6.4 % 10° 4.2 X 104
300 2.3x 101 1.5x 107
1000 2.2% 1020 16X 1014




ADlOOOEA@i@ﬂZ(?THJ)—C TS TRBRIZED
NTW=-DDTZE 1L T 5HFNEAINSET S,

Ban of DDT for malaria control affecting population of 10
million.

i Assumptions

— {EEFEHI1I00D2HE D LR . EA300DHEAF OEAMNEE
Z 317 TLV%, A population of Accipitridae with 100 individuals
and a population of Laridae with 300 individuals are affected.

— FHEOEEDEROEZEDEED SHRMEEHZE8277425F . HE
AR D ENZ1636064F &9 5, Diversity weight:
Accipitridae=827742 [years], Laridae=1636064 [years]

— TS5YTBRERIZUSS.26/ N/ F EF 95, The annual cost

for malaria control will increase by US$0.26 per capita.

ELB® &4 E5.64F . & FHIXUS$26075
Decrease in ELB=5.6 [years]; Cost=US$2.6 million

B/REIL. 475 KJLI4E-ELB (520075 M/4-ELB)
B/R=US$470 000/year-ELB (52 million yen/year-EL B)




BERVRAVEERRIRAIVEDHRE
Integration of health and ecological risks

2DMZEZ7H Two approaches

. Cost
W, A(LLE) +W,A(ELB)
. Cost -VA(LLE)
A(ELB)

— ERRVRIDIFEAELZVPEIZDLNTIE,
NTFDEEZRL £REBRIVAINMREIZEDS
METIE. COLLZHEELLLET S,

For the chemicals having little ecological risks,
only the the sign of the numerator matters.
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Further 1ssues

« BEURVIEE
Index of human health risk
— LLEAQALY H
o BMTEALDAIREMEEIFT TR
« Application of CBA and CEA in achanging world
— BRI D $84Z Anindex of dynamic efficiency
B N AC S I
C C C
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