Jpn. J. Health Phys., 47 (3), 181 ~ 188 (2012)

]

EmPEAENERGTANOERERITOE

] B Bl

(20124E7 A 11 H=#)
(2012 4% 8 A 6 HF#)

Application of Cost-Benefit Analysis to the Regulation of Foodstuffs Contaminated with Radioactive Substances

Tosihiro Oka*!

It is examined how and to what extent cost-benefit analysis can be used in the decision-making concerning the regulation

of foodstuffs contaminated with radioactive substances released from the accident of the Fukushima Daiichi Nuclear Power
Plants. Cost per life-year saved is calculated for the ban of the distribution of the vegetables harvested in March and April
2012 just after the accident. It is estimated at 20 million yen. Cost per life-year saved is also estimated for the stop of the
distribution of the rice harvested in autumn in some parts of the three municipalities at 1.0 billion yen. The former is smaller
and the latter is larger than the values for the cost per life-year saved for the past regulation of toxic chemicals. The former is

as large as the value of a life-year based on willingness to pay for risk-reduction, but the latter is much larger than that. Limit

values for foodstuffs are proposed which would make the cost of regulation never exceed its benefit. The limitations of cost-
benefit analysis are discussed, and what is necessary for the future regulation is suggested.

KEY WORDS: cost-benefit analysis, Fukushima Daiichi Nuclear Power Plants, radioactive contamination of foodstuffs,
regulation of foodstuffs, cost-per life-year saved, value of a life-year, willingness to pay.
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Table 1 Average level of radioactive caesium for the vegetables
produced in Fukushima Prefecture from 16 March to 30 April,
2012. "

No. of measurement Level of radiocaesium

(Bg/kg)
Cabbage 55 226
Spinach 105 2,341
Crown daisy 2 35
Broccoli 44 1,343
Letuce 11 0
Spring onion 6 21
Leek 20 17
Others 185 1,915
Average™*’ 730

*' ND is regarded as zero.
*2 Weighted by the magnitude of production in 2008—-09.
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Table 2 Loss of life expectancy (LLE) due to the exposure of 1 mSv and due to the

intake of 1 Bq of radiocaesium.

LLE due to the Ingestion dose LLE due to the intake
Age exposure of 1 mSv coefficients ™' of 1 Bq of radiocaesium
(days) (mSv/Bq) (days)
0 1.7 24x10° 41x10°
0-9 1.5 1.1x107° 1.7%x10°
10-19 0.99 1.6%x10° 1.6%10°
20-34 0.59 1.6x10° 9.5%10°
35-49 0.31 1.6x10° 49x10°
50— 0.066 1.6x10° 1.1x10°
Average 0.42 6.1x10°

! ICRP(1996), Publication 72, Annals of the ICRP, 26 (1). The same amounts of
radioactivity of Cs-134 and Cs-137 are assumed to exist in foodstuffs.
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Table 3 Cost per life-year saved for the regulations of toxic chemicals.

Cost per life-year saved

Regulation (million yen/year-LLE™")
Prohibition of chlordane "’ 45
Mercury regulation in the caustic soda production'? 570
Mercury removal from dry batteries " 22
Regulation of benzene in gasoline " 230
Dioxin control (emergency countermeasures) '” 7.9
Dioxin control (long-term countermeasures) '* 150

*! Unit risk is expressed as one year prolongation of LLE in this table.

LLE: Lose of life expectancy
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