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Integrated Evaluation of the Impact of Environment and Safety of Automobiles
—From the Viewpoint of Human Health —
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It is necessary to evaluate the impact on the environment and safety of automobile at the

same time. However, there has been no common index to evaluate these. The World Health
Organization (WHO) uses the Disability Adjusted Life Year (DALY) to evaluate the human
health as related to traffic accidents. DALY is also used in Life-Cycle Assessment (LCA),
therefore DALY is a candidate index. However, there are two problems. The first is that the

definition of DALY as relates to safety differs from that of the environment. The second is

that WHO does not describe the calculation process. We will clarify the calculation process

of DALY as relates to safety and how DALY differs between safety and the environment.

We also evaluate DALY trends in environment and safety in the life cycle from 1980-model-

year to 2015-model-year passenger cars.
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DALY =YLL+ YLD (6))
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YLD = I DCxexp(—/fx) exp{— y(x— a)}dx 3
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Table 1 DALY in environment and safety
Disabilit Age Time
Field Y 9
Weighting Weighting Discount
Environment O X X
Safety O O O
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Fig. 3 Age distribution of fatal accident
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Table 2 YLD of traffic accident in Japan
[Unit : DALY]
Conventional Simple
ltem
Method Method
Residual Disability 75,109 75,587
Serious Injury 1645 1,847
Minor Injury 3525 3,960
Total (YLD) 80,279 81,394
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Table 3 DALY of traffic accident in Japan

[Unit : DALY]
tem Conventional Simple
Method Method
Death 147,242 156,604
Residual Disability 75,109 75,587
Serious Injury 1,645 1,847
Minor Injury 3,625 3,960
DALY 227,522 237,998

3.4 FEOEHAFF, IFREEIS| DR

O BT L REEEID | %2 &0 72WHO X
L, WE%ED R VLCAT N OH MK H % Table 4
IZ/RT. LCAKHADITH) BSWHO LK L V) 1.8f5K
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Table 4 Comparative result of WHO Method and LCA

Method [Unit - DALY]
ltem WHO Method LCA Method
Death 156,604 294,106
Residual Disability 75,587 135,192
Serious Injury 1,847 1,338
Minor Injury 3,960 2,866
DALY 237,998 433,501
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Fig. 4 Environment DALY (1980-2005)
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Fig.5 Safety DALY (1980-2010)
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