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Introduction

Eco-Efficiency
1 Economic
Ecological (Environment)

An important tool to achieve sustainable development

Quantity of goods or services
produced or provided to customers
/ Net sales

Product or Service value
Environmental influence

Eco-Efficiency =

Energy consumption

Materials consumption

Water consumption

Greenhouse gas emissions (CO2...)
Ozone depletion substance emissions

WBSCD, 1992
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<CO:z Index due to Automobile Production>  g.q-efficiency = Net sales
(Index) Environmental impact

200

The “COz2 index” means the ratio

of net sales to the volume of CO2

emissions, with a value of 100
150 assigned to the FY1990 level
100

I I I | I I | | I I I |

90 91 92 '93 94 95 96 97 98 99 00 '01(FY)

Source: TOYOTA Environmental Report 2002
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Net sales

; i Eco-efficiency =
<Waste Index due to Automobile Production= Y= Environmental impact

(Index)
250
The "“waste index” means the
200 ratio of net sales to the volume of

waste generated, with a value of
100 assigned to the FY1990 level

| | | | | | | | | | | |
"90 91 92 93 94 95 96 a7 98 '9g 00 01 (FY)

Source: TOYOTA Environmental Report 2002
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== Sales and operating revenue (¥ trillion) M CO: emissions from business sites (unit: million tons)

= Eco-effidency (times) @ €Oz emissions from product use (unit: million tons)
Emission offset contribution {unit: tons)

Embsiors Salos
turit million oW trilliond

25— 1.b 7.5 — 7.8

20 7.0
1.25 2.15 2.18

o 0
A
1\\

canmtribution 750 2,570

00 01 02 05 (Fiscal)
Source: Sony Environmental Report 2002
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Product or Service value
Environmental influence

This study

Eco-Efficiency =

Price
Gross value-added
Gross income

| Cost

Economic index
CO2 emission

CO2 Efficiency =

1-O table data
LCI data
Environmental report of company
Investor relation information
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Indirect CO2 emission Direct CO2 emission
A A
Cost Producer's Price
— Industry B
— Industry C * » Industry A » Product
/\
— / N\
IndUStry D Gross value-added

Producer’s Price
Total CO2 emissions

Total CO2 efficiency =

: .. Gross value-added
Direct CO2 efficiency = Direct CO2 emissions

Cost
Indirect CO2 emissions

Indirect CO2 efficiency =

Fig.1-1 Concept of CO2 efficiency
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Price
Producer’s Price LD QLI L L L L L E LR L L P L LR L LU R EL LR L CLELECLLRE P
Producer’s Price
Total CO2 emissions
Total
Direct Gross value-added
Gross value-added e Sirect CO2 emissions
CO2 efficiency of Industry A
Cost
Average CO2 efficiency of upstream Industry
: : >
Indirect CO2 emission ~Direct CO2 emission CO2 emission

Fig.1-2 Concept of CO2 efficiency
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CO2 emission

Average C02_ efficiency of upstream Industry

CO2 efficiency of Industry A

Indirect CO2 emission * Direct CO2 emission

Cost

Price

Producer’s Price
Gross vaueadded/

Fig.2 The Total CO2 Efficiency (Producer Price / Direct and Indirect CO2 emission)

for each Industrial Sector
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B Direct CO2 Efficiency

manufacturing

(Gross value-added/Direct CO2 emission)
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Fig.3 The direct CO2 Efficiency (Gross value-added / Direct CO2 emission)

for each Industrial Sector
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Average COZ_ efficiency of upstream Industry

CO2 efficiency of Industry A

A

Indirect CO2 emission ' Direct CO2 emission

Gross value-added

Cost

Price
Producer’s Price

Fig.4 The indirect CO2 Efficiency (Cost / Indirect CO2 emission)

for each Industrial Sector
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Pattern A
Price
4 | Total CO2 efﬂcnency
Producer ’s [==g========="X""""%
Price T
100,000 T T 2 G
) value - added !
— Agriculture, l [ Direct CO2 efficiency |
N forestry and fisheries . Cost b-¥-estleev {
O . ‘f‘ . - | \ Communication Indirect C!OZ efficie:ncy
L.) 10,000 Non-ferrous meta | \ and broadcasting - : t > coz
c) emission
kv Pulp,paper and \\ Othe.r - - || Indirect Direct
E g ducts\ \ public service inance
o wooden products \ \ 7 and insurance Pattern B
> L ransporg N\ ! U
l,OOO NBE a Spo “ \ Trade [ Total CO2 efficiency
3 Chemlcal prOdUCtS\[ \ \ M 'F;rgducer’s‘"T ------------ ,-;E
- Petroleum _' | - Gross
Q Refinery and coal ’ r y | estate value - added :
C_) Ceran|1|(£ ét‘o‘n‘e" , I ‘ I I I ‘ Cost boVeems | Direct COZ efficiency |
= 10 o Fi€ctrical devices| 5 '
"'Uj and clay products Mining T ERENEE ' !
LT Metal a‘ - eneral machinery Indirect CO2 efficiency
N Iron and steel* etal products LT ——S——>  %sion
8 | ] [lconstruction ndirect " Direc
7 Water supply and
s 10 UH / waste disposal services Pattern C
G) ‘ ‘ ‘ ‘ ‘ ‘ Pr|5:e
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= T |
1 4 Cost
1 10 100 1,000 10,000 100,000
Direct CO2 Efficiency [yen/kg-CO2] Indrect €02 efleiendY cop
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Indirect Direct

Fig.5 CO2 efficiency pattern for each Industrial Sector
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Fig.7 The direct CO2 Efficiency of Petroleum refinery and coal Industrial Sector
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Cost Company X Net sale

Net sale — Cost = Gross Income

.-

Gross Income
Most of Direct CO2 emissions

Direct CO2 efficiency =

Factory Office, Institute, etc. Factory Office, Institute, etc.

Company X Beer Company C

Fig. 8 Concept of Direct CO2 efficiency for companies
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Fig.9 Direct CO2 Efficiency in the beer industry sector:
3 Companies’ data from environmental reports against I-O based data
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Fig.10 Direct CO2 Efficiency in the petroleum industry sector:
3 Companies’ data from environment reports against I-O based data
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Fig.11 Direct CO2 Efficiency in the tire industry sector:
3 Companies’ data from environment reports against I-O based data
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Fig.12 Direct CO2 Efficiency in the cement industry sector:
2 Companies’ data from environment reports against I-O based data
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Fig.13 Concept of company evaluation
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Conclusion

« CO2 efficiency index was developed from I-O table
data for the evaluation of industry sectors.

« The COZ2 efficiency varies by industry sector.

« The conparison of companys’ CO2 efficiency against
I-O based industry sector CO2 efficiency is possible.

« A clear difinition of system boundary will be
necessary for better resolution of company’s CO2
efficiency.

 Further examination and comparison of company’s
“‘eco-efficiency” and its detailed investigation in
relation to economic value index should be explored.



