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Al]stract 

In this paper, information on the cost-ei'i'ectiveness of lii'e-s'aving interventions in Japan 

from the health, sai'ety and enviromnental literature are collected and compare(i. More than 50 

lii>esaving interventions are analyze(i. We define cost-ei'tectiveness as the cost per lil'e-year savecl, 

and dlscuss the impact of including benei~Its other than survival, such as non-fatal in.juries and 

diseases, and ecological risks. 

1. Introduction 

The idea that enviromnental health risks sbould be controllecl using risk/benefit analysis has 

recently become increasingly iniluential. This leads to basing decision making on "cost-

ei'i'cctlveness analysis". That is, cost per unit health risk re(luce(1 is calculated and the priority is 

given to policies with the lowest values. The purpose of this study is to collect information on the 

cost-ei'fectiveness of life-saving interventions in Japan and to discuss some questions concerning 

the choice of endpoints. 

2. Cost per Lii'e-Year Saved 

2.1 Method 

We have gathered inl>0rmalion on lhe cost-ei'fectlveness of 1lfe-savlng interventlons in Japan 
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The tuble shows that the cost-effectiveness ol' risk-re(juction policies varies enormously 

both within and between different sectors, in the sanle nlanner as the 1lndings oi' simi]ar analyses 

in the United Stutes and Swe(len (Tengs et al. 1995, Ramsberg and S.joberg 1997), Cost-

efl'ccliveness i'or all 111'e-saving interventlons appears In Table 2. 

Figure I . Distribution ol' CPLYS estimales (n=85) 
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Figure 2 Catogorization in terms of prevention stage 

Note: "N" Indicutes the number ol* studies 
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Table 2 "Cest per Lif~Year Saved (CPLYS)"in Japan 

Interventions 

CPLYS 
thous~nd yen Seurees type of studies 

<Safety cantrol> 

RQacl traffio 

Traffio safeby faeilities fcr peclestrians 

Trafflc safeby facilitie~; for peclestrians 

Trafflc Bafety fasilities for GifiJ ciby 

Asbestos control 

AhaterTlent measure for sprayec!~f) asbestos 

Abatement measure for s ra ed-on ~best09 

27,000 

5,000 

eo,ooo 

120,000 

36,000 

Murayarna( 1 99 1 ) 

Ki=1limoto(1997) 

Akiyama 'nd Suzuki(1997) 

MuraVarTl~(1991) 

KiBhirroto(1997) 

retrespective 

retrospeetive 

prospeotive 

proepective 

rBtros eotive 

<Environmental controi> 

Mereury oontrel 

Prohibition of the rTBreury eleetroc!e process in eaustie 

socla prcx:Iuction 

Removal of meroury in dry batteries 

Benzene oontrol 

Control of benzene in gasoline 

CQntrol of trihalornethar]e(THM) 

Hgll-level treatrnent of water supply 

~loundwater polfuta'It aerlator 

THM rernoval faeiiity: treatrnent plant A 

THM rernoval faeiiity: treatrllent plant B 

THM renleval faeiiity: treatment plant C 

THM removal faoility: treatrnent plant D 

Water purifier for horne 

in place of treatrnent plant A 

in plaee of treatrnent plant B 

Ozone layer protection 

Recovery of olllorofluorocarbons 

Fukui prefecture 

CifiJ PrGfeeturB 

Hyogo prefeeture 

Tokyo prefeeture 

F~oh[bition of chlordane 

Diexin eontrol 

ul t ceuntermeasures at munici al ineiner~tors 

570,000 

22 oQo 

250,000 

f 2,00a 

3,700,000 

1 ,eo0,000 

1 ,200,000 

2,200,000 

4,5c0,000 

1 , gOO,c(X) 

40,000 

68,000 

1 eo,ooe 

390,000 

45,coo 

56,coo 

Nakanishi et al, (1 99B) 

Nakanishi(1995) 

KaJiilara et al, (1 998) 

Aka$hf ald Yasuda(f 9S4) 

Akashi and Yesuda(1 994) 

Akashi and Yasuda(1 9~4) 

Akashi and Yasuda(1 994) 

Akashi ar]d Yasuda(1 gg4) 

Akashi and Yasuda(1 994) 

Akashi and Yasuda(1 994) 

Oka( 1 997) 

Oka( 1 997) 

Oka( 1 997) 

Oka(1gg7) 

Oka et al,(1 997) 

'3t!thors' caleulatiar~ 

retrospective 

retrospeotive 

retrospective 

retrospective 

retrospeotive 

retrospective 

retrospeetive 

retrespective 

prospectivs 

prospectivB 

retrospeotive 

retrospeotive 

retrospective 

retrospeetive 

retrospeetive 

retflos eetfve 

<H;Balth care: prevention> 

Canoer screcning 

Mass soreening for gastric oanoer 

males 

f smaleS 

mal~~ 4C9 

maie, 50s 

male, 6as 

male, 70s 

female, 40s 

femafe, Sas 

fernale, 60s 

fernale, 70s 

all (1 984-1 992) 

Kagoshima prefeoture( I g8~1 994) 

~agoshima prefeoture(~ruJal partieipation) 

Mass sereening for lung caneer 

all (1 987-1 992) 

Mass scrGening for breast oaneer 

physical exarrination(FE) alcne 

marrrTegraplly(MG) 

FE followed by MG if PE findings were abnorrnal 

PE corrbined with MG for all soreened wornen 

all (1 987-1 992) 

Mass screening for cervical oaneer 

Mass screening for coloreetal eancer 

tv!o day method of screenlng prograrTr male 

two day methocl of screening program fernaie 

total oolorx)ecopy for workup strategy: male 

total colonoscopy for workup strategy: fernale 

610 

1,500 

6,4CO 

2, I OO 

1,200 

eoO 

5,100 

4.1CO 

3,~OO 

2,400 

860 

3,200 

21.CCO 

8,700 

7,5co 

2, I OO 

6, I OO 

2,700 

3,200 

4,gOO 

4, I OO 

5, I OO 

3,3CO 

4, I OO 

TsuJi et al.(1 991 =) 

TsuJi et al.(1 ggl a) 

Babazona and HllrnarK1 995) 

Bebezono and Hllman(1 995) 

Bab~zo~o 'nd Hlln(1 9B5) 
Bab~zono and F{1lrnan(1 995) 

Babezono and h{llrnan(1 995) 

Sabazono and Hil[man(~ 995) 

Babazono and Hllrnan(1 gg5) 

Babazono and Hiliman(1 995) 

Ki=hirTloto(19g7) 

Kusano et al, (1997) 

~u=ano et al, (1gg7) 

Kishirroto(1 997) 

Okubo et al.(1 ggl) 

Okubo et ai,(1 991) 

akube et al,(1 991 ) 

Okubo et al,(1 ggl ) 

Kishimoto(1 997) 

Matsunaga et al(1gg7) 

TsuJi et al.(199lb) 

T=~Ji ef al.(1 ggl b) 

TsuJi et al.(1 ggl b) 

TsuJi et al,(199lb) 

retrospGctive 

retroepeotive 

retroepective 

retrospectiv,: 

retrospective 

retrespeetive 

retrospoctive 

retrospeetive 

retrospeetive 

retrespective 

retrospeetive 

retrospective 

retrespeetive 

retrospeetive 

retroa peetive 

prospectivG 

prospeetive 

prospective 

prospective 
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Table 3 Examples of non-fatal benefit per life-year saved 

Examples of risk reduotion measures Non-fatal benefit 

per life-year saved 

(thousand en) 

8,200 

Contents of benefit Souroes 

Reduction of pedestrian motor 

vellicle accident 

Reduction of exposure to suspended 
partlculate matter(SPM) 

Reduction in emissions of 

S02 and NOx 

Reduction of exposure to suspended 

UV-B radiation 

23,0aa 

8,200 

1 ,6ao 

28a 
4, I ao 

330 
22c 

ncn-fatal inJuries 

non-fatal diseases 

non-fatal diseases 

reoreational lake fishing 

visibility 

non-fatal diseases 

comm erc ial 

fish and cro 

U K. Department of the 

Environment, Transport 
and the Regions (1 997) 

U.S Department of 
Transportatior, (1 994) 

Ostro and Chestnut (1 998) 

Burtraw et al (19g7) 

Hammitt (1 gg7) 

* $1 =~l 2a, ~) I =~200 

4. Conclusions 

We must choos e an endpoint in cOst-el'fcctiveness an21lysis as the event which people tllink 

are the most valuable. "Lil'e-year s'ilved" Is adopted in this study. The endpoint may change as 

values of the soclety change as shown in ligure 3 

Wh i ch 

l
i
 

For health, 

endopoint is 

qua I i tV 

ad I us t ed 

l i fe-vear 

fe-yea r 

usefu I ? Wh i ch 

u I t i spec i e 

or 
hab i tat 

For ecosVStem, 

endopoint is useful ? 

i ndex of 

b i od i vers i tV 

Figure 3 Choice ol' endpoi nts 

It is shown that the cost-el'l'ectiveness of risk-re(luction policies varies enormously both 

within and between dii'ferent sectors, Considering that decision making concerning risk is milinly 

btlsed on public derr]and, this result scems to be a rellection oi' the disparity between lhe risk 

perception ol' Iay people ~Ind the risk assessnlent of experts It is often discussccl tllat tlle ris'k 
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perception oi' Iay people leads to inel'flcient resource allocalion Nevertheless, bel'ore concluding 

lhat democratic resource allocation, base(1 on the prei'crences ol' Iay people, is bouncl to be 

inel'l~cient, It is necessary to explore into the way tlleir risk perception dil'lbrs l'rom risk assessrnent 

by experts. The varia[ions mEly not be so large when we consider solne overlooke(1 i'actors, such as 

non-i'atal in.juries, nlorbidily ei'i'cct inclutling reproductive effccL and ecological risk, which secm 

Lo be important parls ol' Ihe publlc dcm~lncl lbr risk re(luction 
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