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RECENT DEVELOPMENT OF ECOLOGICAL &
ECO-EFFICIENCY ACCOUNTING IN JAPAN

B L D D
1. Emergence of Eco-Efficiency Accounting

(1) Age of Eco-Efficiency Accounting
(2) Three Ways to Eco-Efficiency Accounting
1) From “External Reporting” to “Internal Eco-Efficiency Management”

2) From “Environmental Cost Accounting” to “Eco-Efficiency Accounting”

3) From “Ecological Accounting” to “Eco-Efficiency Accounting”
(3) Eco-Efficiency Contests or Battles?
Too Many Varieties of (Unreliable) Eco-Efficiency Figures

2. JEPIX PROJECT: Measurement of Arm’s Length Ecological
Prices: measuring Eco-factors for present Japan

3.JEPIX FORUM: Practicing Ecologically Conscious
Management by EcoBalances with JEPIX INDEXES

4. Case Study: "Komatu” , first JEPIX actual example in a
environmental report, 2003 etc.
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Eco-Efficiency & Eco-Efficiency Accounting

. 4 \ 4 D . 4

(1) Value Added
(2) Environmental Impact

» Eco-Efficiency =

» Eco-Efficiency Accounting

(1) (Environmental)

= Integration of Monetary Accounting

(2) (Environmental)
Physical Accounting

Three Ways to Eco-Efficiency Accounting

@ L @ ®

1. External
Environmental Accounting®
(< Environmental Reporting) |

2. Financially-oriented
Environmental Accounting™*
(= Environmentally
Differentiated Accounting)

Environmental Accounting***
(= Ecological Accounting)

* Environmental Cost (& Benefit) Accounting etc.

** Environmental Cost (& Benefit) Accounting, Environmental Investment Calculation etc.

*** EcoBalance, LCA, EPE in various physical units / in single unit (EIP, Eco-point et.) etc.

**** mainly for Internal Management Control, but can be applied also for External/ Environmental Reporting




Present State of Eco-Efficiency
Varieties(1) |

2 L 4 L @

® Eco-efficiency ([Economic value] / [Environmental impact])

Mitsui Eco-affici [Recurring profit or sales
Chemicals g-emmcency [Total environmentalimpact*]
Profit to environmental [Gross profit on sales]
Rt impact index (Eco index) [Total environmentalimpact*] ..
ico o - .
Company Sales'to erg;/[rogmental :  [sales]
lmpa‘ n gx [Total environmental impact *|
(Eco-efficiency index)
Sony e [Sates]
Corporation Reo-efficienty .. [Individual environmental impact]
. e . [Sales
NEC Environmental policy index [Individualenvironmemal ixnpact]
Environmental impact ‘ o ] By
FUJETSU utilization efficiency [CO: converted total environmental impact *|
(EE value)
£ - i | o : [Sales] .
UJI XERO Environmental efficiency [Individual environmental impact}

Present State of Eco-E£fficiency Varieties(2)

? ® > —o

@ Basic unit ([Environmental impact] / [Economic value])

ASAHI BREWERIES gross

" - ; [Integrated total environmental impact *]
environmental impact index.

ASAHI

REWERI [Beer production]
B ES (AGE) e
KIRIN . : . - [Environmental emission]
BREWERY Environmental impact intensity [Added valuc]
Co, converted gross impact [COz converted total environmental impact *]
index (L [Number of stores or sales]: -
Ito Yokado - -
. [CO: converted total environmental impact *]
Eco-efficiency [Floor space x business hours]

Source: NLI Research Institute
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Confusing/Chaotic Situation around Eco-E£fficiency

L ] L ]
because of

Lack of Reliable Ecological Accounting System
because of

Unreliable Environmental Impact Figures
(Physical Volume * Valuation Factor)

because of

No GAAP for Valuation Factors :

Valuation Factors Have: No Comparability, No Authority, No
Sufficient Relevance/Reliability, No Practical Effectiveness
for Company Decision Making

Therefore

GA Valuation Factors for All the Relevant
Environmental Impacts =JEPIX

Japah)S'gi,ence and,?,'echndiégy Inc. (JST)  Technical Report

P "JEPIX

(The Environmental Policy Priorities Index for Japan)
Calculation of Ecofactors for Japan

Nobuyuki Miyazaki
Claude Siegenthaler
Satoshi Kumagai
Eiichi Shinozuka
Ayako Nagayama

Jagéﬁ Agency of Science & Technology: Eco-Rating Project 2001-2003 / Japan Ministry of Education & Science: 21% Century COE
(Cénter of Excellence) Project, World Peace, Safety & Conviviality 2003-2007

Sustainable Management Forum Japan (SMF) Sustainable Management Rating Institute Japan (SMRI)
The Foundation for Earth Environment / Global Environmental Forum / Japan Environmental Management Assaciation for Industry(JEMAI) / Japan Audit and Certification
Qrganization for Environment and Quality(JACO) / International Christian University Social Science Research Institute(SSRI) / International Christian University (Graduate
School of Comparative Culture) / Hosei University, Graduate school of Environmental Management / Musashi Institute of Technology (Graduate School of Engineering) /
Shibaura Institute of Technology (Graduate School of Engineering) / The Japan Corporate Social Accounting & Reporting Association / The Japan Association for Research on
Business Administrative Behavior / The Earth Management Association / Green Consumer Tokyo Network / Environmental Auditing Research Group(EARG)
Environment, Forests and Landscape(BUWAL) / Institute for Economy and Ecology, St. Gallen(ToeB) / Institute for Economy and Environment, University of St.Gallen(IWO) /
Swiss Assoclation for Environmentally Conscious Management (OEBU)/ Swiss Agency for the / Swiss Federal Laboratories for Materials Testing and Reserch(EMPA) / Berlin
Science Centre (WZB) / Wuppertal Institute for Climate, Environmental and Energy) / Sustainable Management Center of Liineburg University / Institute for Management
and Environment(IMU)

% March 2003 8




JEPIX Eco-factors for Japan

@ B . 4 @

(1) Single Score Index by EcoScarcity Theory
R. Muller-Wenk (dkologische Buchhaltung), BUWAL SRU 133/297
* Distance to Target Method = Actual Emi. Flow / Target Emi. Flow

(2) Environmental Policies of Japan & International Bodies

Target Flow . based on Environmental Laws/Regulations of Japan +
International Common Recommendations/Guidelines (IPCC etc.)

(3) Bottom Up Approach ( ? Top Down Approach of the Guideline)

GAAP for Ecological Accounting by Support of More Than 30 Ministries,
National Agencies and Research & Academic Institutions of eminent Worid
Authority

Definition of JEPIX

L 4 L 4 @

t of a substance (EIP)

| F: Actual flow

| F,: Critical flow |
C | a:Emissions

c: 102

Environmental
impact (EIP)

First term: Overall conditions of environmental damage
Ratio of actual value F to target value F,

Second term: Individual conditions of environmental damage
Ratio of a, the value to calculate, to target value F,

10
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Calculation Example (GHG)

L @ L D

 Actual flow

1999 emission data from Japan's Third Report on the Framework
Convention on Climate Change, published by the Ministry of the
Environment in 2002

Target flow

Average of target emission values to reduce CO, levels to 450
ppm or 550 ppm, based on the IPCC Third Report on Global
Warming

Total GHG basis
F = 1148 million t — CO,
F .= 299 million t — CO,

Apply GWP100
to other
substances.

EIP/kg - CO,
=12.8

11

Range Covered by JEPIX

B D D -
12 categories covered by JEPIX Laws and measures covered by JEPIX
« Greenhouse gases e IPCC guidelines
« Ozone-depleting gases * Montreal protocol

« Toxic substances including dioxin * Ozone Layer Protection Law

« Photochemical oxidants * PRTR law o
NO ¢ Voluntary control plan of toxic air

¢ NUX pollutants

e SPM10 « Automobile NOx Law

« BOD o Air Pollution Control Law

¢ COD e Water Pollution Control Law

e N * Environmental guidelines set by the

. P Ministry of the Environment, etc.

¢ Land reclamation
¢ Road noise

12
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List of Data Sources

Japan's Third Report on the Framework

| Greenhousé IPCC Third Repgrt on Global Warming : Ftaku!ates GHG: other ‘:han;coz, on ' GWP100 basis.

Convention on Climate Change, by.the
gases (GHG) Ministry,of the Environment. . .
Ozone-de;:ile’tjng National CFC Phase-out Plan (July 2001) Same as the left. Amount of foaming Calculates substances-other than R11,/on an ODP basis.
substances (ODP) agent stock
Photochemical The Ministry of Economy, Trade and Calculated based on differences. frcm .| Numerical environmental databases of the Environmental -
N i Industy's voluntary control plan of toxic air envnmnmentak gulddmes Information Center, Naﬂoﬂa' Tﬂsﬁw'e fﬂvlmme"ﬁ’
oxidants | poliutants. OECD. i Studies :

Materials of the 5&1 meetmg of the WG on tokic air
under the Risk Subcommittee,
Chemicals and Bio-industry Committee, Industrial
Structure. Counil, Mm»stw of Economy, Trade md
U Industry
Third report on PRTR research by
Ecoromic Organizations 7

Lake research data and chronological tables of flow by the
Ministry of Land; Infrastructure and Transport

Dioxin and other 12 substances are listed in the Ministry of 12 Substances are listed in the Ministry of
. Economy, Trade and Industry’s voluntary Ecanomy, Trade and Industry's voluntary
toxic substances | coni) sian of toxic air poliitants. control plan of toxic aif. poliiitants.

Japan | Federahon of

Biochemical Estimates based on household emission Estimated from environmental guidelines
data from the White Paper on the .
oxygen demand Envircnment and data from expertsin

(BOD) Japan

Chemical oxygen: | -Estimates virtual flows based o the actual | Sarie as the Jeft ~
demand (C)(()yg) flows of Tokyo Bay, Ise Bay, andtheSeto [ o0

| Office of Environmental Management of Enclosed Coastal
- 2| Seas, Water Environment Management Division, Water

Intand Sea . . | Environment Department, Ministry of the Environment
Total nitrogen, Report to'the Japanese government and Calculated based on the target values of Autom%blle NOX Law, repofr? of the lrivfsti‘gaﬁve
i Committee on Reduction of Total Autoriobile NOx
total ph osphorus the secretariat of the UNFCCC 13 prefectures Fiii

NOX Estimates based on the composmon ratio Calcutated by.comparing data.in

Investigation of fixed sources of asrlpaﬂuuon in1999 b‘{

of PM: emmons observatories that do not meet - %
environmental guxdehnes ‘against ave: age’ l
‘toncentrations in prefectures that meet =
‘the guidelines
SPM10 Materials published by the Ministry of the Same as the left
Envitonment {OECD)

Emission control, | Total travel distance of regu!ar cars and o
Eo farge-size cars ratio‘of the environmie
landfill capacity rioise.

Transpo
HP of the Ministry. o( the Enwmnment

JEPIX Forum 6kologisch bewusste
Unternehmentsfihrung : OBU JAPAN
@ D @ =
CANON; k L ‘ ¥3 198 bllhon Copying machine, Digital cameras, Video Camcorders, Printers
SEKISUI CHEMICAL Y845 billion | Housing, High Performance Plastics, Urban Infrastructure
BOSCH in JAPAN ¥192 billion | Automotive Technology, Power Tools, Industrial Technology
ALPS Electronic company ¥602 billion | Magnetic devices, Automotive products, Peripheral products
Mitsubishi Estate ¥681 billion | Building Business, Residential Development, Urban Development
Railway Technical ¥17 billion | Research Institute
Research Institute
FUJIFILM Y795 billion | Copying machine, Film, Digital camera, Information media
J-POWER ¥546 billion | Power supply
KAO Y900 billion | Fabric and Home Care, Personal care, Chemical Products Health care
SUNTORY ¥1383 billion | Alcohol(Whisky, Beer, Wine), Soft drink, Food
TEPCO ¥4,919 billion | Power supply
KOMATSU ¥1,089 billion | Lift Trucks, Outdoor Power Equipment & Hobby Engines, Diesel
Engines & Hydraulic Equipment,Industrial Machinery
Yamatake Y50 billion | Industrial automation systems, Building automation systems
14
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Application Case (Komatsu, Environmental Report)

L B @ L

e Uniformly index environmental load based on BUWAL297,

the forerunner of JEPIX

— Calculation of total environmental load improvement
efficiency and total environmental load utilization efficiency

Ecological business management

8 Comparison of wtilization efficiency rates and recent trends for environmental impact

20 EE2 Improvament tats - Utilization efficincy rate o
1 5 1
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ez Pt Osaka Flant Oyama Plant Mouka Plant
Source: Komatsu Environmental Report 2003 15

Appllcatlon Case: Canon

Eco~efﬁaency n Japan calculated

Iron and resin included as sub-balances in addmon

. to core and site balances

1 2002

Eco ‘fF cxency (JEP!X ‘00 to '02)

“amount of“p’ol(utants

Nitrogen Znc

dioide \ No, 1% | Methane
% 1%

cop
1%

Dust
8%

_Carbon dioxide
6%

Inventory Results in 2002

= Reduced consumption of raw materials reduced the

@ - Sub- balance load decreased by 65% on' a sales basas

Canomn

load of sub-balances; resulting in 'a 10% reduction
of environmental load - -
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@ St (fuel corbustion) »Core (electncity and fuel production) © Sub (production of raw material) |

Breakdown of Eco-baiances

from 2002.
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Application Case: Bosch Automotive Systems BOSCH

Eco-efficiency in Japan i = Difference in evaluation of SOx results in difference in
Target siteand core,” 0 oow T balances. - ;

2004 2002

JEPIX BUWAL

Eco-efficiency (JEPIX, '01 - '02) Environmental Category Balance Comparison
Evaluate the same substance amount based on = Because Japan has achieved the Sox target, the

BUWAL. coefficient pf SOx is significantly different from BUWAL.

Poirt Comparison Between Substances Typical of Difierent Categories

(BUWALJEP)

| 0
{50
400
8 20
= 20
Lo
° i
CP  Bewmne Landfled Coon  N20 Methano
2001 2002 weste  dioide

Eco-efficiency (BUWAL, '01 -'02) Coefficient Comparison Between Typical
- Substances (BUWAL/JERIX)

Share of Digital Camera market

4 s 4 L B

~— SONY
FUJIFILM

-%CASIO

-8-Panasonic

18
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Economic Value Added and Environmental

Impact of Products

L39EX01 | 5.24E400 | 7.058+00 .. | 2.17E+01 | 1.93E+01
25402 | 4.29E03 | 685E03 | 464E-02
226E02 | 7.28E03 | 867603 | 3.50E.02
N,0 | Inventory | 135603 | 351604 | 431F-04 1.926:03 1:29E-03
CH, o d?caoggg“ 107604 | 684605 | 960E05 = | 1.65E04 | 254E-04
Ie's) (kg) | 579603 |8856-04 | 1.50E-03 9.11E:03 3.56E-03
NMVOC 200E-04 | 134604 | 188604 | 323604 | 497F-04
oyt | | 5.00E-04 | 149E-04 | 18404 | 4.98E-04 5.45E-04 ’—‘
Dust(33) “1'2.59E:08 8.47E-04 7.93€-04 4.34E-03 2.17E-03
iy Landifilling : - o e L 1igis E
58.67. waseOH) | SS7EH01. | 496E01 | 748801 . 5.93E400 | 2.06E+00 -

Products
Economic
supposed

Environmental Impact of

385.788315 | 108.511713  148.001507 690.360926 | 406.65774

Value Added |

by sales amount Low

High HigH - fow

19

Utilization as a indicator
of Environmental Accounting

Production sales amount (million-yen)

.

@ L 2 &

Environmental Accounting Portfolio (Sekisui Chemical Co., Ltd)

200,000+

I .

Direction
High Performance & __Housing Company ' to be taken
150,000+ Plastics Company \
e“\z
*
e
e
@ﬁ Az‘
100,000+ TT>a
Urban Infrastructure &
Environmental Products Company
50,000 + { |
20,000 15,000 10,000 5,000

Environmental Impact (EIP)
20




