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Development of Damage Factors for Air pollution 
(SO2 ,emitted at Middle East)

SO2 1kg emitted at 
Middle East

Change of Concentration of PM

Increase of health riskIncrease of DALYs

1.09×10-4Year/kgSO2 (DF)

Background 
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Procedure of damage factors for 
biodiversity caused by climate change

CO2 1kg emission

Temperature rise

Increase risk of extinction

Integration of increase 
risk of extinction of 
species

6.79×10-13 Species 
(Damage Factor)
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Normalization values (annual damage of each endpoint) 
and total economic impacts

Human Health Social Assets Biodiversity
Primary 

Productivity

Impact category DALY(years) Million US$ EINES(species) Billion ton

Climate Change 2.1E+7 -4.6E+4 3.4E+1 -

Air pollution 3.4E+7 - - -

Photochemical 
ozone

1.9E+6 - - -

Water use 2.2E+7 - - -

Land use - - 5.2E+1 1.3E+1

Fossil fuel - 2.9E+5 3.2E-1 1.5E-1

Mineral - 1.6E+5 4.5E-2 2.6E+0

Forest resource - - 1.6E+1 4.6E+0

Total 7.9E+7 4.0E+5 1.0E+2 1.8E+1



Normalization value

Annual Environmental Impacts on Human Health
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Normalization value

Annual Environmental Impacts on Biodiversity
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Development of weighting factors for 
G20 countries
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Pretests and main survey
Pretest (1st) Pretest (2nd) Pretest (3rd) Main survey

Survey period From
Jan/2012 to
Feb/2012

From
Nov/2012 to
Dec/2012

June 2013 From Aug
2013 to Sep
2013

Countries
surveyed and
procedure

5 countries
(Japan, South
Africa, Kenia,
Viet Nam)

4 countries
(USA (web),
Japan (web,
CLT), India
(RW) China
(CLT)

G20 countries
G8 (web), G20 
countries 
excluding G8 
(CLT, RW, 
street 
intercept)

G20 countries
G8 (web), G20 
countries 
excluding G8 
(CLT, RW, 
street 
intercept)

The number
of samples

50 (CLT, RW) 50 (CLT, RW)、
100 (Web)

50 (web, CLT, 
RW, street 
intercept)

500 – 600 
(web), 200 
(CLT, RW)
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Results

Weighting factors for country specific, G20, G8 
and emerging countries
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Biodiversity Primary productivity

Results

Frequency distribution of weighting factors (G8 countries)



• G20 (otherG8)
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Results

Frequency distribution of weighting factors (Emerging countries)



WTPs in G20 countries
Human health Social assets

Biodiversity Primary productivity
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List of Integration Factors Each country, impact category, endpoint
 Multiply with inventory data
 Enable to aggregate various inventory item
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Normalization values (annual damage of each endpoint) 
and total economic impacts

Human Health Social Assets Biodiversity
Primary 

Productivity

Impact category DALY(years) Million US$ EINES(species) Billion ton

Climate Change 2.1E+7 -4.6E+4 3.4E+1 -

Air pollution 3.4E+7 - - -

Photochemical 
ozone

1.9E+6 - - -

Water use 2.2E+7 - - -

Land use - - 5.2E+1 1.3E+1

Fossil fuel - 2.9E+5 3.2E-1 1.5E-1

Mineral - 1.6E+5 4.5E-2 2.6E+0

Forest resource - - 1.6E+1 4.6E+0

Total 7.9E+7 4.0E+5 1.0E+2 1.8E+1

Economic values
(US$)

7.67E+11 2.95E+11 6.41E+11 5.22E+11

Total 2.23E+12

Per capita
(US$)

1.12E+2 4.29E+1 9.32E+1 7.58E+1

Total 3.23E+2



Assessed Products and Hotspot of 
Environmental Impacts

Company Assessed Products Impact categories

CC AP PO WU MR FF BR LU WA

Taiheiyo cement Cement (8 
countries inc. Japan, 
India, US)

◎ ◎ 〇 〇 〇 ◎

Sanmesse Handout (Japan, 
Indonesia)

〇 〇 〇 〇 ◎ ◎

Shiseido Soap for hand 
washing

〇 〇 〇 ◎ 〇 〇 〇 ◎ 〇

Nissan Automobile ◎ 〇 〇 〇 ◎ ◎ 〇

Sekisui chemicals Plastic products ◎ ◎ 〇 〇 〇 ◎ 〇 〇 〇

◎：Hotspot,〇Assessed Impact category, Blank：Out of scope
CC: Climate Change, AP: Air Pollution, PO: Photochemical Oxidant, WU: Water use, MR: 
Mineral resource use, FF: Fossil fuel use, BR: Biotic Resources use, LU: Land Use, WA: Waste



LCIA result for Electricity in G20 countries
(inventory data: Ecoinvent3.0, LCIA: LIME3)
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Summary

• Development of damage factors and normalization values of 
LIME3 have been introduced. Normalization values can be 
used as a reference data for weighting across the endpoints 
adopted in LIME3.

• Procedure and results of weighting factors have also been 
introduced. According to the result, emerging countries 
have a higher priority on human society, developed 
countries have higher weights on ecosystem.

• The variation of individual weights across endpoints exists, 
but it was possible to obtain the representative values of 
weighting factors in society.

• Integration factors obtained from damage factors and 
weighting factors can been applied to LCIA case studies. 
Case study for electricity in G20 showed that there is a 
special difference of their results. 


