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BN A 7 N\—& D Discussion D —15l
(ST2 Social problems)

Prof. Casper Boks(Norwegian University of Science & Technology)

Even though | tried to be as objective as possible, | realize that the majority
of the papers | assess to be less fit for these sessions are mainly from
Japan and Taiwan, which is a pity and might result in a very much
European focused special session. | would like your opinion on this.

EE -

| agree for your opinion. | am trying to find more Japanese contributors. The
reason for lack of Japanese contribution to ST2 is that this is the very new
approach for Japanese experts. It is because of this, that the EcoDesign
Symposium is in Japan. It provides the opportunity for Japanese experts
to learn from European experts, thus initiating a new way of thinking in
Asia. Hopefully, this will lead to more Asian contributions in future
EcoDesign Symposium. This EcoDesign Symposium has over 250 abstracts,
about 70% from Asia. Therefore the other sessions have large contribution
from Asia.

I —HEIZ !

e http://www.mstc.or.jp/imf/ed/
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— TEL: 03-5472-2561 FAX:03-5472-2567 E-mail:
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EcoDesign 2009:
6th International Symposium on Environmentally Conscious Design

and Inverse Manufacturing

Conference Prospectus

EcoDesign2009 Secretariat:
Ms. Yoko Nemoto
Manufacturing Science and Technology Center
3rd Floor, SVAX TT Bldg., Toranomon 3-11-15, Minato-ku,
Tokyo 105-0001, JAPAN
E-mail: ecd0O9@mstc.or.jp



Name of the conference: EcoDesign 2009: 6th International Symposium on Environmentally Conscious
Design and Inverse Manufacturing

Organizers: Union of EcoDesigners (Secretary: The Japan Society of Mechanical Engineers) and
National Institute of Advanced Industrial Science and Technology, Japan

Secretariat: Manufacturing Science and Technology Center

Collaborators: Hokkaido University (Tentative)

Supporters: Ministry of the Environment, Ministry of Economy, Trade and Industry, Ministry of

Education, Culture, Sports, Science and Technology, Ministry of Land, Infrastructure, Transport and
Tourism, Japan (Tentative) and Osaka Prefecture
Venue and period: Hotel Royton Sapporo, Japan, 7-9 December 2009
Symposium chair: Dr. Hiroyuki Y oshikawa (Chair, Union of EcoDesigners)
Symposium vice-chair: Dr. Nils. F. Nissen (Fraunhofer IZM) and Eric William (Arizona State Univ.)
Executive Committee: Chair: Prof. Jun Fujimoto (Univ. of Tokyo)
Vice-chair: Dr. Toshihiro Itoh (AIST)
Program chair: Dr. Keijiro Masui (AIST)
Purpose and summary of the symposium

The symposium of EcoDesign is in its 10th year. Over the years, environmental issues have become
severer and severer even though a variety of environmental measures has been taken. On the one hand,
IPCC Fourth Assessment Report (2007) stated the necessity of transition to alow-carbon society, and it has
been actively discussed at summit conferences and so forth to cut CO, emission at least by half on a global
scale in the long term. On the other hand, recent developments in information and communication
technology have accelerated economic globalization leading to radical economic development in rising
countries such as China and India. Furthermore, this economic development has some connection with an
increase in the worldwide consumption of resources and materials as well as the amount of waste, thus
making the problems more complicated, and their solutions more difficult. How can we effectively
contribute to the realization of a sustainable society within this complexity?

In order to solve the worldwide environmental issues, it is necessary to break away from
mass-production and mass-disposal systems ("overconsumption resources and energy disorder"), and
establish a stable, low-carbon & sustainable society. Although various technol ogies have been developed in
each technical field aiming to solve social issues such as global warming and resources recycling, the
effects of such technological developments is uncertain. For example, in spite of active energy
conservation measures in developing new-energy technologies and manufacturing products, the realization
of the 6% cut in CO, emission (compared to 1990), which was set in the Kyoto Protocol, seems difficult to
achieve. The bottom-up approach which expects significant contributions of technological innovation to
certain fields of problem solving is not suitable for solving the complicated global environmenta issues
which derive from opague factors. It is more effective to integrate technologies and knowledge from
different fields appropriately than to take a panoramic view of the issues. For the integration of
technologies from different fields, it is necessary to caculate its social impact and judge accurately
whether the expected change is appropriate to the needs of the society. This shows the importance of a
top-down approach, which differs from the existing one; to develop a “"socia design" which illustrates
necessary technologies and social systems, various kinds of technologies and policies must be integrated.

In this symposium, researchers, engineers, business managers and so forth, from different fields and
enterprises all over the world, come together with the purpose of "EcoDesign”, gaining firsthand
knowledge, through discussion of their achievements, new technologies and case studies, of how to realize
an ideal society; aiming to establish afoothold for further business activities and research & development.
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Moreover, the symposium tries to significantly contribute to worldwide cooperation in the solution of
global environmental issues by timely transmitting advanced activities of Japan to the world. EcoDesign
2009, which celebrates the 10-year anniversary of the symposium, and establishes a new starting point for
the next 10 years, focuses on activities related to "global cooperation”, "sustainable manufacturing” and
"socia innovation”.

Overview
(@ Number of papers:
About 200 (4 parallel sessions and a visual session)
(b) Topics:
A: EcoDesign in the social system, B: Environmentally conscious business, C: Environmentally conscious
products & service, and D: Environmentally conscious production & recycling processes
(c) Important events:

First meeting of Organizing Committee October 2008
Publication of the first Call for Papers November 2008
Deadline of abstract submission April 2009

(d) Language: English

(e) Nationality of participants: USA, Germany, France, UK, China, Korea, Taiwan, Brazil, etc.
(f) Expected number of participants. 300

(g) Proceedings: Will be published (Publisher yet to be fixed)

(h) Budget: JPY 21,000,000
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EcoDesign2009

“Integrating technologies with a social perspective”

Call for Papers

We invite papers which present innovative EcoDesign!
http://www.mstc.or.jo/imf/ed/
December 7-9 in 2009 : Sapporo Royton in Hokkaido

6th International Symposium
on Enviromentally Consious Design and Inverse Manufacturing

Important Dates

April 30,2009 Submission of abstracts
Late June Notification of acceptance
September 24 Submission of completed paper for proceedings

December 7-9 Ecodesign 2009

Conference Secretariat:

For further information and any inquires please contact:
EcoDesign 2001 Secretariat

Manufacturing Science and Technology Center,

3rd Floor,SVAX TT Bldg, .
Toranomon 3-11-15,Minato-ku, Tokyo 105-0001,JAPAN EczDesign
Phone:+81-3-5472-2561,Fax:;81-3-5472-2567




Conference Scope

In order to solve worldwide environmental issues, it is essential to escape from mass-production/disposal
based society (overconsumption-disorder), and establish a stable, low-carbon & sustainable society.
Although various technologies have been developed in each technical field aiming to reach social goals
such as mitigating global warming and recycling resources, the true effects of such technological
developments may not be clear. What has been lacking? Are conventional technology-oriented approaches
limited when tackling complicated/large-scale global environmental issues? The answer is yes, and to
overcome these limitations, new innovative approaches are required. These approaches should integrate
technologies with a “social perspective”.

The purpose of EcoDesign 2009 is to examine these potential approaches and to suggest possible future
directions through discussions on various topics such as technologies which lead to low energy
consumption and improvement of material recycling, and new systems which can initiate radical change in
human behavior as well as social and economic structures.

Conference Topics

To celebrate the 10th anniversary of this symposium, we invite papers on the following topics. This
EcoDesign international symposium expects practicable or novel papers on a wide variety of subjects.
Special for this symposium, one session will take up the challenge of tackling “Social problems” related to
excessive resource and energy consumption. Moreover, new concepts regarding sustainability of
manufacturing will be discussed.

Special Themes

1) Social Innovations: The utilization of:

Advanced storage battery technology/ ICT (Green IT)/ Next generation photovoltaic-cell technology/
Biotechnologies in renewable energy/ Biotechnologies in waste treatment

2) Social Problems

Social perspective (Overconsumption as a social disorder/ Afﬂuenza)/ Human behavioral studies related fo__,

sustainable use/ Evaluation of rebound effect/ Human aspects in environmental management
3) Sustainable Manufacturing -

Issues and possibilities of multilateral recycling systems” in Asia/ New generation factory (concept)/
Recycling issues of rare metals/ Innovative manufacturing processes for sustainability

4) Green Building & Green City

The concept of Green building/ Activities of Green building/ Technologies for achieving Green building
and city/ Green roofs for city/ Balancing-supply (wind, solar, traditional) and demand

General Topics

1) EcoDesign of Social System and Business

Carbon footprint/ Emissions trading/ EuP-RoHS-REACH/ Eco-label (EPEAT, EuP, etc.) and standard for
EcoDesign/ Green supply-chain management/ Reverse logistics/ Eco-lifestyle & Eco-marketing/
Environmental education

2) Environmentally Conscious Products and Services

Development of environmentally conscious products & services/ Design method and tool for
environmentally conscious products & services/ Evaluation of environmentally conscious products &
services/ Product Service Systems (PSS)

3) Environmentally Conscious Elemental Technologies and Process Technologies
Sensor-network for environmental monitoring system/ Packaging and material technologies for reducing
environmental load/ Recycling and recovery technologies/ Remanufacturing technologies/ Cleaner process
technologies/ Maintenance engineering/ End-of-life treatment
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What is the EcoDesign international symposium?

The EcoDesign international symposium started in 1999, and has been held
once every two years. In this symposium, researchers, engineers, business
managers and politicians, from different fields and enterprises all over the
world, come together with the purpose of "EcoDesign". Through active
discussion on new technologies and case studies, and on how to realize a
sustainable society, we will be able to move toward obtaining a foothold on
future business activities and research and development. Moreover, the
symposium aims to significantly contribute to worldwide cooperation on the
solution of global environmental issues by timely communication of leading
activities by the international community.

Honored chair person of the EcoDesign international symposium
Dr. Hiroyuki Yoshikawa

How can we continue to effectively contribute to current
long-term/large-scale issues which are increasing in complexity?

Recently, many issues such as climate change, and shortages in resources,
energy and food, have emerged, giving way to lively discussions and
interdisciplinary activities within several fields such as philosophy,
psychology, natural sciences, politics and economics, in order to maintain a
“sustainable” Earth. For example, from economic and political fields
concepts such as ‘emissions trading’ for preventing carbon emission have
been advocated. Psychology has formed new branches of Eco-psychology; and
philosophy has a long history of examining relationships between nature,
technology and humanity, such as Heidegger’s seminal essay ‘The Question
Concerning Technology’, setting the scene for more recent concepts such as
‘Techno-ontology’.  In contrast, it seems that there have been few
contributions from the technological fields regarding “sustainability”.
There 1s no doubt that technologies have made a large contribution to the
establishment of the affluent and convenient society we currently experience.
Furthermore, many technologies, such as industrial robots and CAD/CAM
technologies, have managed to increase productivity and contribute
significantly to overcoming past oil crises. However, are similar previously
successful approaches suitable for addressing current social issues? Have our

past successes, based on conventional “technology-orientated” approaches,



constrained our ability to think creatively, and perhaps even revolutionary?
We, as engineers should strive to be deeply self-questioning with regards to
current situations related to achieving “sustainability” in society, and
attempt to escape traditional research areas and modes of thinking. It is my
sincere hope that this EcoDesign symposium will inspire participants to seek

out new and innovative ideas toward sustainability.

Conference Scope
Integrating technologies with a social perspective

The symposium of EcoDesign is in its 10th year. Over the years,
environmental issues have become more and more severe despite the
development and implementation of a variety of environmental measures.
On the one hand, IPCC Fourth Assessment Report (2007) stated the
necessity of a transition to a low-carbon society, and the idea of cutting CO2
emission by at least half on a global scale over the long-term, has been
actively discussed at summit conferences and other events. On the other
hand, recent developments in information and communication technology
have accelerated economic globalization leading to radical economic
development in emerging countries such as China and India. Furthermore,
this economic development is connected to an increase in the worldwide
consumption of resources and materials as well as the amount of waste, thus
making the environmental challenges more complicated, and their solutions
more difficult. How can we effectively contribute to the realization of a
sustainable society within this complexity?

In order to solve worldwide environmental issues, it is essential to escape
from mass-production/disposal based society (overconsumption-disorder),
and establish a stable, low-carbon & sustainable society. Although various
technologies have been developed in each technical field aiming to reach
social goals such as mitigating global warming and recycling resources, the
true effects of such technological developments may not be clear. What has
been lacking? Are conventional technology-oriented approaches limited when
tackling complicated/large-scale global environmental issues? The answer is
yes, and to overcome these limitations, new innovative approaches are

required. These approaches should integrate technologies with a “social



perspective”.

The purpose of EcoDesign 2009 is to examine these potential approaches and
to suggest possible future directions through discussions on various topics
such as technologies which lead to low energy consumption and
improvement of material recycling, and new systems which can initiate

radical change in human behavior as well as social and economic structures.

Conference Topics

To celebrate the 10th anniversary of this symposium, we invite papers on the
following topics. This EcoDesign international symposium expects
practicable or novel papers on a wide variety of subjects. Special for this
symposium, one session will take up the challenge of tackling “Social
problems” related to excessive resource and energy consumption. Moreover,

new concepts regarding sustainability of manufacturing will be discussed.

Special Themes

1) Social Innovations: The utilization of:

- Advanced storage battery technology

- ICT (Green IT)

- Next generation photovoltaic-cell technology
- Biotechnologies in renewable energy

- Biotechnologies in waste treatment

2) Social Problems

- Social perspective (Overconsumption as a social disorder/Affluenza)
-Human behavioral studies related to sustainable use

-Evaluation of rebound effect

-Human aspects in environmental management

3) Sustainable Manufacturing

-Issues and possibilities of multilateral recycling systems in Asia
-New generation factory (concept)

-Recycling issues of rare metals

- Innovative Manufacturing Processes for Sustainability



4) Green building & Green City

-The concept of Green building

-Activities of Green building

-Technologies for achieving Green building/city
-Green roofs for city

-Balancing supply (wind, solar, traditional) and demand

General Topics

1) EcoDesign of Social System and Business

-Carbon footprint

-Emissions trading

-EuP/RoHS/REACH

-Eco-label (EPEAT, EuP, etc.) and standard for Ecodesign
-Green supply-chain management

-Reverse logistics

-Eco-lifestyle & Eco-marketing

-Environmental education

2) Environmentally Conscious Products and Services

-Development of environmentally conscious products & services
-Design method/tool for environmentally conscious products & services
-Evaluation of environmentally conscious products & services
-Product Service Systems (PSS)

3) Environmentally Conscious Elemental Technologies and Process
Technologies

-Sensor-network for environmental monitoring system

-Packaging/material technologies for reducing environmental load.
-Recycling/recovery technologies

-Remanufacturing technologies

-Cleaner process technologies

-Maintenance engineering

-End-of-life treatment



Program (Tentative)

Monday, 7 December 2009

Opening, Invitational Plenary Lectures, Technical Sessions

Tuesday, 8 December 2009

Keynote Speeches, Technical Sessions, Poster Sessions, Banquet

Wednesday, 9 December 2009

Keynote Speeches, Technical Sessions, Closing, Award Ceremony

The conference will consist of two types of session:
-Oral session: presentations followed by questions and answers
-Visual session: presentations of visual materials such as posters and

prototypes including short explanations and active discussion.

Participants can state a preference in presenting their research in either one
of the above types of session. However, the final decision will be made by
executive committee members according to the quantity of papers and
thematic content.



Special Features

Symposium Venue
EcoDesign 2009 will be held at Hotel Royton Sapporo, Hokkaido, northern
Japan. Hokkaido is famous for the 2008 summit conference (Toyako

Summit).

Best Paper Awards
Some distinguished papers presented at EcoDesign 2009 will be chosen as

“Best paper awards” by the international EcoDesign 2009 award committee.

Associate Events

SEMICON Japan and ECO-PRODUCTS 2009 exhibitions will be held before/after
EcoDesign symposium. Information on these exhibitions will be available on an event
website. The URL will be provided at a later date.



Procedure

Submission of Abstracts
Individuals who wish to present a technical paper should submit abstracts before April
30, 2009.

The appropriate format for abstracts can be downloaded from our website.

All abstracts will be reviewed. Notification of acceptance will be made in late June,
2009 by e-mail.

For any inquiry regarding abstract submission, please feel free to contact the secretariat
by e-mail at your earliest convenience.

Official Language
The official language of all presentations is English

Completed papers for the Proceedings

Manuscripts are limited to six pages (A4, 210 mm x 297 mm), including all figures,
tables, and references and should be submitted before September 24, 2009. Detailed
information will be sent with notification of acceptance. The format will be up on our
website.

Important Dates

April 30, 2009 Submission of abstracts

Late June Notification of acceptance

September 24 Submission of completed paper for proceedings in pdf format
December 7-9 EcoDesign 2009

Conference Secretariat:

For further information and any inquiries please contact:

EcoDesign 2009 Secretariat: Ms. Yoko Nemoto

Manufacturing Science and Technology Center

3rd Floor, SVAX TT Bldg., Toranomon 3-11-15, Minato-ku, Tokyo 105-0001, JAPAN
Phone: +81-3-5472-2561, FAX: +81-3-5472-2567

Email: ecd09@mstc.or.jp
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[Dr. Radack (USA)

Mr. Hagemann (Germany)

(200841 2 HBIE)

| [SC2/WGT: Personal care safety|

|~ |Process and Management Info.

SC4/JWG8: Manufacturing

SC5/WG4: Manufacturing
Software and its Environment
Prof. Matsuda (Japan)

Dr. Virk (UK)

Mr. Michel (France)

[sca/wGs: Service robots

[Dr. Moon (Korea)

|Po|icy and Planning Committee

[~ |Language Implementation and

SC4/WG11: EXPRESS

Conformance Methods

SC5/WG6: Application Service
Interface
Dr. Patzke (Germany)

Mr. Loffredo (USA)

SC4/WG12: SC4 Common
Resource

SC5/WGT7: Diagnostics/Main-
tenance Applications Integration

Mr. Hoover (USA)

|Mr. Holm (Sweden)

Mr. Hunten (USA)

|Quality Committee

SC4/WG13: Industrial Data

[Mr. Benson (USA)

Quality

JWGS: Enterprise-control System

"~ |integration (with IEC/SC65E)

Mr. Brandl (USA)

Dr. King (UK)

|Change Management

[Mr. Mason (UK)

IAd hoc "Maintenance Agency"

|Mr. Kreiler (USA)

[Committee on Education & Outreach

|Dr. Moreno (ltaly)

ISO/IEC/IJWGL1: Product

[Ad hoc "Industrial Data on the Web"

properties and families (1ISO &
IEC Joint Working Group)

-----e--=-—(IEC SC3D)

[To be assigned

X4, 1—1
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ZOM4. 1—20 14 FHOHHDBREMETH D,

RESOLUTION 585 (Suzhou 22) — Revision to SC 5 Title and Scope

SC 5 agrees to modify its present title and scope to the following:

Interoperability and integration of enterprise systems and applications

Standardization enabling the integration and interoperability of systems, applications and services
for the manufacturing, engineering, and distribution domains of the enterprise, including its
supply chain. Applying multiple technologies to achieve integration and interoperability for these

domains, this standardization includes, but is not limited to:

1. interoperability of enterprise internal and external domain-specific applications and
standards

2. automation domain-specific ontology

3. methods for the building and use of registries

4. enterprise  reference architectures, methodologies, modeling languages and
representations

5. frameworks for the integration of applications

6. services, architectures, and frameworks for messaging

7. application, service, and resource profiles for enterprise and supply chain domains

8. integration of enterprise software, simulation tools, process models, and applications for

diagnostics, capability assessment, maintenance, quality assurance testing, and control
9. modeling of information exchange along the product and engineering design chain,

including the supply chain

10. manufacturing software capability profiling for integration and interoperability
11. requirements for a global programming environment

12. process representations (e.g. exchange/negotiation in manufacturing enterprises)
13. interoperability with security and safety aspects in automation applications

14. integration with environmental aspects concerning the manufacturing system

4. 1—2 TC184/SC5 DX A kL L #iH

ZOEHRZ END, bhvbiuL, THEEY AT MBI 2 REMFE] %2 ISO/TC184/SChH
WCHRETHZ 2R TWD,

4. 1. 2 ISOITC184/SC5 #aTHOIRZE

WEAEE X, TC184 DS (777 70 b ;2007 410 ) (2B T, ANZEEENFEAEN
FHHE L TV D LODEEHEREIR S L CEX TV D b DL LTEREY AT AOREEERZREL, £
K OEOERZETEBY ., BEMRIIREZE 7YY= 8 (NWI) % L CR#d % SC I[T#ET 5
L OlTEFH I T\,

AEFEIL, ZOEFEE S &I, DULOIDOZEESITHE W THRET L, ISO/TC184/SC5 12T 5
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72O DHE(FZATVN, 2008 4 5 7 I PEERIN T IV TITH#L7- TC184/SCh D =ITIHWT,
HE|Z B E72Y [Standardization for Environmental Evaluation of Manufacturing Systems| &
L CTIRELITV, AR R¥ = A b (ISO/TC184/SC5 N9 9 1) % SC5 WICEMAf L7,
SC5 D= OBk ZK 4. 1 — 3177,

4. 1—3 TC184,/SC5 k< (FFINT)

ZOEmMTCIE, 77 A, RAYREDI—a v NOREPEELZ R LI, SCh DK TH
% EmaDelahosteria (7 A U 1) X, MO F¢lZ TEC,/TC111 23BA%E L TV 2 BR BEFTAM JL e
L OB, BEAVEEZRRGET DML ENH DO TIERW LR LTS, £, H’PE@ TC184 @
e T TC184/SC4 Dk /N D bELNH 5 FBHME K TWDH DT, SC5 & SC4 IZERZ M-
EOVRVWOTITEDIER b RSNz, ZOXIR@EwmDOb & &®i9&&mﬁ&éﬂko

RESOLUTION 581 (Suzhou 18) — Environmental Evaluation of Manufacturing Systems

SC 5 thanks Yoshiro Fukuda for his presentation of the Japanese initiative for the environmental
evaluation of manufacturing systems, and looks forward to a Japanese strawman by 2008-07-31 of a
new work item proposal for a project to be conducted jointly in SC 4 and SC 5. SC 5 asks its

secretariat to arrange for feedback to Japan on the strawman by 2008-09-30.

AZEA T, ZORRE%T, ISO/TC184/SC5 N991 O R¥F =2 A b & (T, Strawman
DF 1A= 2 2Bl L, THIZSCs HHRMICEMEZ Lz, ZORFaA2 MELTH 31 HIC
SC5 ® WEB %A MMZ F¥& = A2 5 N1005 [Strawman on Environmental Evaluation] &
LCHE#i S, SC5EBLVSCL b ary a7,

FFEHC, ERNICRBWT, BET DR ELEHREA & g2 B, 2 ORI 2 #HiE %
B bEMG LT, GElIZ4. 22H)

SCo b D= A hid, 2008411 HIZ7 4 — R v 7 ahi,

4. 1. 3 TCl84 TR %E
2008 4F 10 A (2L, #EL LT IZH W T ISO/TC184 D22 Bl Sz, TC184 D TIE.
HEN/SYIORMEE LT, RERMES TC184 OMEOREN 7 v —X7 v 7&h, TC184 L L
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TOarv o AZ2ERT 572012 AG (Advisory Group) Tima 352 &2V, BHAN
DANMNZER CEHRBZEEENSINT 2 Z 2RO b, 2k, DivbilOREN, FHh S
N, ABROBEHEO—DIZRo72 2 L LZTFILOTRWEE X HLD, AGIE, 2009 4F 3 AT
777 7N TRIESLDTETH S,

TC184 D ILDFE T, AMNEERD, MEE ORI NS LIFEORKE 2B L, SC5 IZIESE
AT BME Lc, TORE 22T Tilimd 72 S, SC4 &£ SCs LdYaA vk WG IZHOW\WT
DR[REME (77 2 A), Strawman IZx3 27 4 — KNy 778 5 WEENLTWL23H % (SCh &
BR). IEC/TC111 L D¥G (T AU D), BUED FFa AT —a T, BHEICE > TH
MaeA A=VFT 500 L (FAY) REOFTRAPEHSNIZ, €L T, Strawman DEIERR
% SC5 HH RN 64 SCICHET 5 Z LdkEo7c, TORHBETOREIZ, ROL I ThD,

Resolution 1 (Busan 1) Proposal for new work on environmental aspects of manufacturing systems
TC 184 notes the updated proposal for new work in SC5 on the environmental aspects of manufacturing
systems and recommends that consideration be given to explaining the business impact and benefits of the
proposal, and that further consultation be undertaken with IEC TC111 and ISO TC 207.

In addition to the expected circulation within SC5, TC 184 asks its secretariat to circulate this new draft (Doc
N1450) to other ISO/TC 184 SCs and invites comments on how best to develop the project.

11 AHRAIS SCE MB DT 4 — RNy 7 RS, 3 A Y MIT 5508, RAEDTEEZKD |
Strawman D 2 N— 3 U EERTTH D . 2009 4 2 H 2 SC5 HB Rk R TRATT 5 & &
HIZ, NWIREOKREZITO TETH D,

4. 2 EREEHEEEERY OENAIRES S L OFFTRE

EFIEREA~DRSE (3. 2, 3. 3) IZBWTHRARIZL T [HEFEY AT HIZB T L REEH
Tk ZRBEL LD & T 5 A4EHEE, 1SO TC207 L ONIEC TC111 A3 L T\ % BREeis #REEE
AL DI VAR T 5 2 ERMEARFIRTH D,

ZOMEEMRO S L1, F—IK Draft Strawman O ¥E(iEhR 2 H\WC, 7 AFA)H 6 ISO TC207
® SC4,/SC5 ENKREELFER., KOIEC TC111 ENXKREES & OENFERIHELEIT-
7o ZOWMRRICBWTHEBRRFEBERICZTHAITENT, REEHMEEEOCH M AZHET 52 &
MNTE =, TOREEIX, % Wk Draft Strawman @ Annex A & Annex B [Z5tab L7= (§3.3 (1),
§5.9.1 2), X, 094 2 HIZ, IS0 TC207 EWNXIRER S FH R &L OFRFEO L 25 T
T2wnwiz,

4. 2. 1 H—RERHE

(1) ISO TC207 ® SC4,/SCh DENKREESFHR & OB —IRFEFTHE

Z O EFEICHT- - T, 7 AthH, ISO TC207 » SC4,/SCH EWNXAHKEE L OFHE /R Y
O (fh) PEEREE W (REFIHEM (bPhEEEERE ¥ — (WP EEERERE)
DOEFKIRIEREKIZH S L, % Draft Strawman O ¥k 2 W CTHREEEOE 20 L,
ISO TC207 FEHED B AN DOV TR L T a2z, £ 2 ClE, ISO TC207 DRk, [P
%, X ISO TC207 THHFE L TWOIEMEDBRIIR LA I D Z LN TE 72,
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Z OB, EU GEETIXREBEHEOEELZ AR L LTV D AENELEBY, ZTOANERE I
K%%@@%$0T0w4ﬁﬁ%#&%w,HmwﬁW%?&%ﬂ X bLZ b bifo T
MEIZ L7200, TC184 YN Y IE Lot E T, Z TC207 D& EZFR KD TL D
ﬂ%ﬁﬁ&éo:@i5@@%ﬁ?éﬂ%ﬁﬁ%é?%%9; IZOWT, +o e EENLET
HD, EOT KA RETAVWT,

(2) IEC TC111 EWNXIRER S & OF—IRERTTHE

TC184/SCh #FIN T HRE L 72> TV IEC TC111 & OFHFEICBE L TH. 7 H b
L7z, £7°. IEC TC111 ENREZEBEROZ AR HEMER (B L@ (B REAR) &H5
Y O (1) BIERBINEEG S GRER) o EE—-KIZEHS L, %K Draft Strawman
Yl R A2 D THREEIEARE O 2/ L, TEC TC111 A=¥ED @ [H)IZ SV TR =720V,

HEKX2 51X, IEC TC111 1% MEX « a3 2 REZR) (BT 2 8E(kIcEI LT
BY, REEOXNGETHD [HEFES AT AOBREIHE) I8 L LTy, o T, AIEHE
IEC TC111 OfEHE & O BT/ & ORI L R STz,

£, AEEOHRRITLE UL, THEEY AT AOREHME] &) AEHED %4 4 B TR
THILEREHEHBETHD EDOT KA RZTHNZ,

4. 2. 2 FRFATE
(1) BREZE PRESEAEYE & AREYE & o i

B R OFEFFEICB W TE L ISO TC207, IEC TC111 TORRBEEHRHIENEZ- OV TC
i L, AZESMERTHEREL ORE, TOENDND LI ICEREY T L et 72K
(% —¥X Draft Strawman Annex B @ Figure B.1 DR L 72 %) #{ER LTz, 1Bk L72X %X
4. 1—4\T77,

BET D EEY AT MBI 2REFMETFIE] X 6 2O Part 2O~ THEY, M4, 1—
4O TFINESIT TS, ZORO BRI, BEL-~UL HERL L OBRBEXIRE x5 L LT
W5, DFEY, bDIVONORET 2L OIE, EETLGH D WVIIAEFET AT ADOHZERE LT
HZERINILDLND, £o, ROADIEH L, Tud 7 FBLOTA 7% A 7 MZEFRLT
WHHDT, ®GL LTOHRMEAN R > TS, REMRE (1S014031), 7V — 2 ARGE - #F
i (ISO014064—3). A& (IS014050) MFCA(ISO1405DIZBY L Cid, Z D FIEICEHE W\ TR
HHDOT, HEESHERLRNL, ZRIZLOEFZRL TORITIUTZR B0,

(2) ISOTC207 SC4/SC5 ENXIHREZE X FH R, MOIEC TCI11 EWNMKRERR L DOFE K
TR

AEEETIE, K 4.4 OBRBEHL T DL EHIZ, SC5 OEEFERICEH LT
ISOTC184SC5 |Z[rI%&F 5 55—k Draft Strawman (7 H 30 HhR) Z1E L. TOER4E . RN
IZ, ISO TC207 SC4/SCh EN*IHKZEBFH)R, ISC TC111 ENXIRZER R 78 b N H AFEE
JalZ, vEa—ZBEWLT,
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Environmental

—

standards

Corporate / site
Environmental 1SO 14001, 04,05 1SO 14064-1, -2
management systems Environment management Greenhouse gas
= s == = ==, systems — Requirements management

Specific views for
environmental
management

Specific concerns for
environmental
management

——————————le= management

ISO xxxxx Part 1
Overview &
general principles

ISO xxxxx Part 2
Vocabulary

Environmental
evaluation index
model

1ISO xxxxx Part 5

view

Yo ISO 14031:
Environmental
performance evaluation

¥ ISO 14xxx Eco-

Green house gas

(Product) Life cycle
management view

Product design view

Environmental performance

Yo ISO 14040, 44:
Life cycle assessment

ISO Guide 64 Guide for the
inclusion of environmental
aspects in product standards

Manufacturing system
concern

1SO 14006 Guidelines
on eco-design

ISO/TR 14062 Integrating
environmental aspects

Product Life cycle
concern

1SO 14051: Material flow
cost accounting (MFCA)

1SO 14064-x
Carbon footprint

\ 1SO 14064-3 into product design and
—_— = = \- Validation and " development
1SO xxxxx Part 3 X \ verification of
Guideline for . greenhogse gas || IEC GUIDE 114, IEC/CD 62430
Environmental \ \ assertions Environmentally conscious
evaluation | fl* m—re— = — —— - design -- electro-technical
——oc—o——oc—>o — \ 1SO 14050 || products & system
" Vocabulary — r e o . e i i — -
1SO xxxxx Part 4 \ rF - - - - - -/ - /-~

Environmental evaluation method
of manufacturing systems

of products

Environmental \
evaluation data
model

Communication data

1SO 14063
Environmental |
communication

ISO TS/14048: Life cycle
assessment -- Data n
documentation format

ISO xxxxx Part 6
Indirect environmental
impact model

4. 1—4 REEVERE
4. 2. 3 HBIRERTHE
(1) A— b A=z AARUE EATRNE & ORIGHHT
5l & Hix, ISO TC184/SC4, ISO TC184/SC5 TRHFE L TWAH A — F A — = AEHED b AR
\ZBAR DR EAE 2 31 L AR & O BAfR 2 BE g 401 L Tt 72X (35 3k Draft
Strawman Annex B @ Figure B.2 DJRE L 72 %) #{Ek L7z, ZOX%EX4. 1 — 51577,
ZORTIE, REEENATICMEL TR, EMICWERK, THicA— A —2a Bl
EHEZ Pl L Cd D, TC184/SCA BIEMEHEDIZ L A EN " FHOBUINIE L TV 5, BT 5 1%
R LD ILNLEICEE LTV D,
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T ) 1SO 9001 1SO 9000 ISO/TS 16949 AS9100/ EN 9100/ JIS Q 9100
Quality Management QM SRequirements QM SVocabulary QM S Automotive QM S Aerospace
System standards

|| Product/Facility design view Life cycle management view
Specific views for ISO 10303-203 ed.2: ISO 10303-214: SO 10303-239:
Automation systems | Configuration controlled Automotive Product life cycle
3D design for mechanical . .
mechanical design core
parts and assembly
1SO 10303-212: SO 10303-210; A3
Electrotechnical Electronic assembly, interconnect, turnin gtools ||
design and installation and packaging design 9 1SO xxxxx Part 1
e e ———— Overview &
- - - - -~ "— -~ -~ -~~~ - >/~ = general principles
Specific concerns for Facility life cycle  —— .
Facility life cycle management Process plans
2 management and ISO 10303-239: 190 sooex Part 2
g  Automation systems Product life cycle SO 10303-240: Y b
= execution L= == @
Q0 core Process plans for £
n S machined products 1SO xxxxx Part 3 g g
c® NN 5
o3z Resources Production control CulEine oy =g
TS Management Environmental RS
— i = n
£E® - 1SO 15531-43: evaluation g
=] Rggulrizzluzi e Manufacturing flow L e . o h s —— % cgn
é’ 9 management data I_ ESRs
management data . 1SO Xxxxx Part 4 () z
Manufacturing I Environmental g8
execution control evaluation index % g
. IS
1SO 20242-1: L odc EE
Service interface for rri——c=—c===-= 0 5
testing application 1SO xxxxx Part 5 E
Environmental )
Shop floor data evaluation data
acquisition model
ISO/CD 15531-44 EEE—I—TIT—EI—L
Shop floor data 1SO xxxxx Part 6
acquisition Indirect environmental
impact model

4. 1—5 PEES—FA— 3 LEREEAEDREH

(2) ALENE L BROROERBEEEIEYE, F— b A — 3 g RN & ARRENE & OXFISAT T

4. 1—4&K4. 1-52biic, AMEELEROROCREEMEFEEL A — P A -T2
B2z 77 7L, AFEHEL OBREIE ST L TOHISH 724, 1 -6 (5 K Draft
Strawman Annex B ® Figure B.3 DJRZE L 725) Z1ERK LT-,

ZOIE, RERAE RN N EEES— N A= g VERE L REEEORSRE R LT
LOTHD,

BRI, 2D & = DO T LTS 2 IR0 £ &, 24 6 ORI SCE (55 Ik Draft
Strawman Annex B DJFZE L 72 %) ZA{ERK L7,

IHNOOIEZEIZL Y, BEEOIEE L IREFEEORERZAMICT 5 & & b, MFOFPH<w H
TN EE L TWRWNWZ L 2HERT L L HIC, ZRTRESFEELHAONCT LI ENTE,
22 L, BEREFRLERT OEETFICAL RV DRFEET 20T, 4% b BEEED B
A A ERT OMNERDH A D,
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Environmental evaluation

Automation systems method of Environmental management
E— —1 | — —
standards manufacturing systems _| stand?rds
% I1SO 14031: I ¥ ISO 14040, 44:
_ ot — : —=—— z =—— 1 =—— = —— =\\ Environmental . Life cycle
Specific concerns for performance eval. I assessment
Facility life cycle management and
Automation systems execution \\l % 1SO 14xxx I
o —— z —— = =—— = — Eco-efficiency
Facility life cycle assess.
management 1SO xxxxx Part 1 S I_ o
1SO 10303-239: Overview& | | — = —— ~ —— " 7 © T
Product life cycle general principles Green house gas
core N ———rr ISO 14064-3
Validation and
Process plans IS0 xxxxx Part 2 \_ verification of
Vocabulary ‘ assertions
I5010303-240 i —  —  e— O —  — o e— e — — O S— O —  S— O —
Process plans for \
machined products 1SO xxxxx Part 3 . 1SO 14050
Guideline for Vocabulary
Resources i
Management Production control Environmental \_ e =
1SO 15531-32: ISO 15531-43: evaluation Manufacturing system Product Lifecycle
ey Manufacturing flow [r=— = — - — concern concern
Resources usage management data
management data . ISO xxxxx Part 4 - 1SO 14064-X
: ISO 14051: MFCA
Manufacturing I Enwro_nm(_ental Carbon footprint
execution control . evaluritg%llmdex of products
ISO 20242-1: . =" Communication data
Service interface for -
testing application 1SO 00Kk Part 5 \_ ISO TS/14048: Life cycle . ISO 14063 b
Environmental assessment - Data conn\w%%r:\ri]z:g?itgn
Shop floor data evaluation data documentation format
acquisition model
ISO/CD 15531-44 P ———
shop floor data 1SO xxxxx Part 6
acquisition Indirect environmental
impact model

4. 1—6 REFKOMESIT

(3) ISO TC207 SC4/SC5 EWNxtHKZEBaFHF, IEC TC111 ENXIREB S & OF = IKFHi
Bk

IO DE¥EEE L DI-t%I2, IS0 TC207SC4,/SC5 EANxRZE B A FH ), ISC TC111 HN
HREEEB LOFHRICIRET 2EEONFIC OV TO L Ea—4 BV LT,

D%, 9 AAICIE, IEC TC111 EWNXIRZRESOZER WEKIZHS L, K FEMRHH
ATV, BRKZHEIT-T-, TOBE, HEKLEIY [EU COREREOERELEZAEELE LTINS
ANEOBE 21X, +OEEE Y LERH S| &0 IS0 TC207 ENxHRE B S HIHRK & Filk 5
DT KRA A (4. 2. 1 (1) M) ZTHW,

EARMZIZ, BARTOMETIE, HEEZHONIIRWTH L3, EES— A= a3 PS4 O
EHLa R 2 =7 4 —DOF T OEMEIHTLHMENELNI N E VI FEITE STV D, &
AT, BREEICKHT DRI T 2B Em WO O ETH L B2 6D,

4. 2. 4 HEREFTFE (ISO TC207 ENXIHREESFHER & OHEFTFHE)

09 4 2 H1Z, ISO TC207 [EWNxIKZ: B HH5 Jm O B foh 23 Wl AR I AT O 55 4581 T
AVl AV

A2 B, AR L TlE, TC207 HNXRZEEZD A L /3—02513% TC184/SC5 THA
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BT DHZLIZOVTORGIHZRNTH A DD, BKD A 23— 5 1 XBHR A S HER ICDW Tk
MR O b2 b L bl o TR S D ATREMEIX S E TE 22, & OPHRK, &
K EF—DBEN R ST,

ZHUCESE LT, [MARKDS 094 6 A1 TC207 I A o N GHH SN TE Y, TN E TR
> NWI #2278 TC184/SC5 B S CTunhiiE, TC207 74 B 2#EOY Cikimll /e 5 Th
A9, TORE, TC207T A a2 I G STV D AARREN Z O NWI 2 E~D L FFOREEFR
BN TELL9, WL TBLERD D, LT R A AZTANWT,

DT, A vl 72 TC207T ENRER S (FEERN b5 AH) ZBET 20T, =

CTCHHSE TV BEEZRIT QW s, JEbkotz,

4. 3 AS%koBEEEE

[ERES AT MBI ABREFHMETFIE] 1%, Draft Strawman 235855 L72IREETH B, 5% 1T
FEBEEO B R EFEE (New Work Item) & LT, ISO/TC184, /SC5 (ZHE ATV, [FEEE#E
WEAATH Z LT D, EEEFHETIE, SC5 @ P-menber T 5 14 H[EHOME kDL E 5 I [H
YL ED S DEMEDS BRGNP LI L 725, BUED L T A, BRLL T LE 5 EITE 4%
25 b an, EMFOREE 5 TEU ENLEIVNERS D, AEES L L TE, K17,
TITVARL ATz —T v T AV BBENTEITo TS, £, ®E, PEICXILTHEN
OB DR H D,

COEENRALT H & TC184/SC5 DHINEET V—T (WG) PREIND, (FEI7NV—T
Darye—F—&/N"—h 10T 4 F—F, BARPHDZR TUIR LR, SC5 B LU TC184
TiX, BARIZ, 2o&EEEZRFT 2R LTND

SHOIEENL, [HEFES AT MTBIT 55 ﬁﬁ%&J@NWMWﬁ&EWG@%EKWHTﬁ
S MERD D,
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5 Part 1: Overview and General principles % /X Draft Strawman O#f%
KE 6. |Z Part 1! Overview and General principles @& ¥k Draft Strawman (2 H 2 0
AMR) &gk LTz, LTFICEOMELFN T2, (6. ZH)

5. 1 AREMEOHIEH
AKEHED 1 Scopel ([ZRBWT, AEHED B ERIREIH, BEENE., HMESNHFHGE. &
OAREHED I E X GIMIHONT, Fitd XKk LTW5 (6. 1 Scope ),

(1) AAEHEDBLE X S
IAKEYEI, fiZet, BB, BB, TIEEM,. L0 en 6 2tad % i H 72 & O
B A AFET DRI, BN T, B4, AL THOEED X T L E2 R E T 5,
AR, SEE B, LT A v TBICELEE VAT NMMIB D REEE 2 M4 5. |

(2) AIEHEOBENE
[AREAEX, EPE S AT AOMEEHERRICIN - THEFT D701, Ik L~ Lvo7—2 & LT
B, BB BE T AT — X 2 HET D, )
[AREARE X EPES AT AOBREE BTN 2 72O LB e FRokSRE % F28L7- 0 O JFHL 27551
L. ERICHE R TEEZRIET D,
— AR DOE - D, B TA v ERB L, THICEDEEY AT AOREBRERIZH
o> THFL, FHliT 5 FiE
— AR SRR OB D EFEL AT DD T A TH A 7 VOB EZFHET 5
—EPEY AT AL REICE R LIEREREDO TN ORI OIEA M 2 el 5 il %
— & OEEE IR ONWTIE, TROT —Z OV W EAREL 5
1) #Eds, f%, RTFEOSRELTSRTE D
2) T —F LAEE A — 0 — PR DR T — Y A AN A TUEITX D)

(3) AEHEDOEE S D FI S
AEEAEL, FrtOBE CHERASND Z E2BEL WD, EiE (2) THRA LEAEEOHEN
I CHRELEFASH CORRAEZRREL T LD TH D,
[— BRI HAE % B A O IER R FALICE TR 5
—BREZEOBURZ AT 2 Z &2k, AFEBGOERREOWNEITIENT 2
— A — B A RET A B SN ERE Y AT A XUT (o ER T8, st T/ & o)
RIRDEPEL AT b & DHEGEHE (RXF - ~—F 7)) &35
—BUEDAEFEFROYGE, BIAEFES AT AOFMERR, Fraxli OFHH - %57 & O%m o
REBR DO - BT

(4) AEEEOBIEZI
FREIE. AREHEDO NG TH D,
—HEFORNR, ISR T 2 R TFE
—B DT A T A 7 NVERICEET D R T
—PER D L < (THRALEEICEA O BRI A
— il 2 DAEPELGE  BOEIRIC A O BREERHIN T
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5. 2 ZpRENE
[2 Normative References| (2B T, AIEAED Part 1 NEES R T A EAEHIKICHOWNT,
S TOfRE{T>TWh, (5. 7. 6. 2 Normative Reference ),

5. 3 MRR&EE. Wik
[3 Terms and definitions, 4 Abbreviations| 23\ C, REEFETHWDIHEL ZDE
F#. ROMEREIZOWTIX Part 2 ICTHIET S22 L LTV, |
(5. 7. 6. 3 Terms and definitions, 4 Abbreviations Z:/f),

5. 4 AEHEOHEE & EARFE

[5 Environmental evaluation of manufacturing systems| (23T, AFEEAEDOHEE & FEA
JFREUZBE LT PO X o icitif L TwW5, (6. 5 Environmental evaluation of manufacturing
systems Z: )

(1) THEEZRIBOTA 7Y A7) & TRIEDTA THA 7 L]

5.1 Overview] (ZBWT, KIEHEOXRTHS EET v XAOREIM) 2BV CRERE
DIV FFHEZ, TR L HITHEL TWDH, (6. Figure 1 )

AR, [AEPERR AR L CRUMDAEERIT S | WO AET v RIB I A RERE
PGS D FIEERET D)

T2, AT ERERMICBE L X, 20T A4 T A 7 DR EGRET5 ) 0, TR,
DA 7Y A 7V TOREFHZE LTI TH 5 1,

Manufacturing
Process
< Product Life cycle >
A | A —— -
i I I I Product PRrgS:;t
: i L i > i >
! Material I Production i Product —|-) ogsrat(lj(??/ Recycle/
| I || | | PP Disposal
! i I !
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of nationa
standards bodies (ISO member bodies). The work of preparing International Standards is normally
carried out through ISO technical committees. Each member body interested in a subject for which a
technical committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with 1SO, also take part
in the work. 1SO collaborates closely with the International Electrotechnical Commission (IEC) on
all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives,
Part 2.

The main task of technical committees is to prepare International Standards. Draft International
Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies
casting avote.

Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights. 1SO shall not be held responsible for identifying any or al such patent
rights.

SO xxxxx Part 1 is prepared by Technical Committee ISO/TC 184.



Introduction
This International Standard establishes a method for evaluating environmental impact of
manufacturing systems, e.g. energy consumption, waste disposals, etc. This International Standard
systematically evaluates the environmental impact through cause and effect analysis of
manufacturing activities and manufacturing systemsin afollowing six (6) parts;
Part 1: Overview and general principles
Part 2: Vocabulary
Part 3: Guidelinesfor environmental evaluation procedures
Part 4: Environmental evaluation index model
Part 5. Environmental evaluation data model
Part 6: Indirect environmental impact model
Overview, scope and genera principles of this set of standards are the subject for Part 1. Part 2
collects the vocabularies imported from standards for Environmental management and/or
Automation systems & integration, and defines the vocabularies specific for this Environmental
evauation method. Part 3 establishes procedures for environmental evaluation, which guides how to
use following Part 4 to Part 6. Part 4 specifies data models for the environmental evaluation index
for manufacturing systems. Part 5 specifies data models for the environmental evaluation of

manufacturing systems. And, Part 6 specifies data models for the indirect environmental impact.

The focus of this International Standard is manufacturing systems, which consists of
manufacturing equipments and machinery at its bottom level. It evaluates environmental impact of a
manufacturing system, e.g. impact caused by the differences between aline or a cell configuration,
and component machinery improvements upon total factory, overall plant and entire enterprise
performance.

Expected users of this International Standard are;
a) Managers for environmental managements in afactory, site/plant and/or enterprise,
b) Foremen and engineers for operating manufacturing systems,
¢) Engineers for process planning of products,
d) Planners and designers for manufacturing systems and
€) Suppliers of equipment or machinery for manufacturing systems.
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Automation systems and integration —
Environmental Evaluation Method of Manufacturing Systems
Part1 Overview and general principles

1 Scope

The application domain of this International Standard is Discrete Parts/Products Manufacturing,
which consists of forming, machining, painting, assembling and other manufacturing processes for
the production of aircraft, automobile, electric appliances, machine tools and their components, and
other similar products. This International Standard evaluates environmental impact of manufacturing
systems which consist of equipment and machinery, and are configured as a cell, aline or afactory.

The extent of applicability is to be defined by the user applying this International Standard.

This International Standard defines the bottom end data of the individua equipment and
machinery, for summing up along with the hierarchy of manufacturing system.
This International Standard identifies principles and quantifies methods for the evaluation of
environmental impact of manufacturing systems, for realizing the following functionality:
-- Evauation methods for summing up the data along with the hierarchical structure, from each
individual equipment and machinery, viacell, line or shop, and to atotal factory.
-- Evaluation methods for evaluating all stages or phasesin alife cycle of manufacturing system,
from facility planning to disposal.
-- Evaluation method for ensuring the consistency of each view summary of “manufacturing
system view” and “product view”.
-- Capability for individual equipment and machinery dataisto be;
1) representing every mode of individual equipment and machinery, e.g. as normal operation,
standing by mode and maintenance, and
2) interchangeable use of environmental performance data of acquired actual data and

supplier’s data for Environmental Performance Data (EPD).

This standard can be used for

-- setting the top level target of environmental improvement and breakdown to the shop floor
and individual facility, at the bottom end,

-- improving the shop floor operations, by visualizing the actual status of environmental impact,

-- bench marking of environmental impact with a generic manufacturing system and/or between
different manufacturing systems for producing the same product, and

-- dternative studies of environmental impact, for improving the current manufacturing process,
reconfiguring the existing manufacturing system or designing a new facility.



Followings are out of scope of this standard:

-- The environmental impact evaluation method of an overall plant and/or an entire enterprise

-- The environmental impact evaluation method of all over Product life cycle

-- Definition of Environmental impact evaluation index for specific purposes, views and
concerns,

-- Datafor environmental evaluation which is specific for industry sector and/or products group,
and

-- Environmental evaluation method which is specific for individual manufacturing equipment

and machinery.

2 Normative references
2.1 Environmental management standards
ISO 14050 Vocabulary or 1SO 14050/FDIS Vocabulary TBD)
1ISO 14044 Environmental management -- Life cycle assessment — Requirements and guideline
I1SO 14064-3:2006 Greenhouse gases -- Part 3: Specification with guidance for the validation
and verification of greenhouse gas assertions
2.2 Automation systems and integration standards
SO 10303-240 Process plans for machined products
(TBD)
2.3 Mode description language standard
(TBD)

3 Termsand definitions

For the purpose of this International Standard, the terms and definitions given in Part 2 apply.

4 Abbreviations

For the purpose of this International Standard, the abbreviations given in Part 2 apply.

5 Environmental evaluation of manufacturing systems
5.1 Overview

For environmental evaluation of a manufacturing system, it is necessary to consider the whole
life cycle of a manufacturing system in addition to its operation where actual production is executed.
The life cycle stages or phases of a manufacturing system for which significant environmental

impacts may occur are: planning, construction/reconfiguration, operation and recycling. Recycling



includes reuse, material recycling and proper disposal of system components after retirement of the
system.

For a correct evaluation of environmental impact, it is mandatory to consider all three stages, but
the importance of the respective stages may vary according to the objectives of the evaluation and
manufacturing system characteristics. In situations where manufacturing technology is mature and
manufacturing systems are used for a long period, an operation stage has greater importance. In
situations where manufacturing systems are frequently constructed or re-configured due to rapid

technology innovation and market changes, a recycling stage becomes more important.
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Figurel Manufacturingsystem Lifecycleand Product Lifecycle

This International Standard is focused on manufacturing systems that consist of relatively
complicated manufacturing machines/facilities, which are used for a long time. These systems
perform in various modalities: discrete parts/products production in mass production, variable
productsvariable volume production, small volume/one-piece production. In such situations,
environmental impact during system operation is very important. Therefore an evaluation method is
important and mandatory for an operation stage, and impact evaluation at the planning,
construction/reconfiguratin and recycling stages is optional. Environmental impact during operation
is evaluated using information about input and output of materias, energy and other subsidiary
resources used or produced by the systems. In addition to material input/output, input/output

resources concerned with system maintenance and standby mode must be considered.



5.2 Environmental evaluation method
5.2.1 Introduction

Environmental impact during system construction and recycling stages are evaluated by
applying the standardized LCA (Life Cycle Assessment) method®. In this evaluation, manufacturing
systems themselves are considered as target products for LCA analysis.

An environmental evaluation index is determined using the concept of environmental efficiency,

which is defined as afunction of system value and system environmental impact:

Environmental_efficiency = F (System_value, System_environmental_impact)

(1)

Based on this concept, appropriate functions F are elaborated by considering evaluation
objectives, production conditions and associated environmental impacts. Generally speaking, system
value and system environmental impact are measured by different units. Therefore a value of an
environmental efficiency index itself has no essential meaning. For environmental efficiency
evaluation, a reference system is set up. A relative value of index values of a target system and a

reference system is avalid evaluation for environmental efficiency.

5.2.2 Unit process of Manufacturing system

For system environmental impact evaluation, a manufacturing system boundary shall be clearly
defined. A basic unit for evaluation isa*process’, as shown in Figure 2. A process may be defined as
a machine tool, a production line or a factory, etc., depending on the objectives of evauation. By
combining several processes with their input and output, an aggregate process may be defined. This
process may be the target for environmental impact evaluation. For this evaluation the constituents
of a process are activities, which cannot be decomposed further, or are not necessary to be
decomposed further for the evaluation. Those activities are "unit processes’ as defined by the
standardized LCA method. A unit process may consist of activities by several manufacturing
machines/facilities, or several unit processes may correspond to an activity by a manufacturing
machine/facility. Details are discussed in Part 3.

In this International Standard, resource refers to physica materials and energy. All input and
output across the system boundary shall be enumerated and evaluated.

The input and output of the unit process, illustrated in Figure 2, is classified in horizontal and
vertical directions. Input and output in horizontal direction represents the resource flow related with

“direct environmental impact”, which is directly caused by individual product production. Input and

! 1S0 14044: Environmental management — Life cycle assessment — Requirement and guideline.



output in vertical direction represents the resource flow related with “indirect environmental impact”,
which is caused by the facility life cycle, such as facility construction, operation, maintenance and
disposal.
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Figure2 Unit processmodel (ProcessInput and Output)

Resource flow in the horizontal direction consists of energy, material and product which are
directly used/consumed by product production and/or contained in the output products. The resource
flow includes “material”, “resource”, “product” and “residue’. “Materia” consists of raw material
and parts for product production. “Resource” consists of energy and other consumed resources for
product production. “Product” represents the target products for the manufacturing system concerned.
“Residue’ consists of all input resource flow which is not contained in the target products. Work in
process consists of all resources, whose preceding processes exist within the boundary of the target
manufacturing system or whose following processes exist within the boundary of the target
manufacturing system.

Resource flow in vertical direction consists of two types of resource flow. The first one is

“Facility” flow, and it occurs in long time interval. “Facility” flow represents “Facility



Construction/Reconfiguration Resources’ and “Facility Reuse/Recycle/Disposal”. *“Facility
Construction/Reconfiguration Resources’ is evaluated by LCA analysis, considering that the
constructed system is treated as a target product for LCA analysis. The same consideration is applied
for “Facility Reuse/Recycle/Disposal” to derive the environmental impact by that process. Because
reuse/recycling processes are not yet standardized, particular reuse/recycling processes shall be
clearly defined and the associated environmental impact shall be added to the total system impact.
System value for the system to be recycled shall be removed from the total system value, in case
where a still working manufacturing system is recycled due to economical and other reasons. This
evaluation for system value is not yet standardized, and a particular evaluation method shall be
clearly explained.

The second one of the resource flow in the vertical direction is *Facility Operation” flow, and it
occurs continuously with facility operation. “Facility Operation” flow represents various kinds of

resource flow related with facility operation. It includes “Facility Maintenance Resource”, “ Facility

3 (] ”

Standby Mode Resource”, “Utility Operation Resource”, “Facility Maintenance Residue”, “ Facility
Standby Mode Residue” and “ Utility Operation Residue”. “ Utility Operation Resource” and “ Utility
Operation Residue” represent resource flow related with utility operations, such as
oil/water/chemicals/gag/air supply/treatment system, air conditioning, lighting, and on-site power

generation.

Evaluation shall be performed for a specified time interval, such as a month or a year. Some
input may be instantly processed and output is generated. Some input stays within a system
boundary and may be used after some amount of time. In some cases, input resources stay within a
system boundary, without any direct output, during the evaluation interval. Similarly, output may be
generated without any direct input. “Facility Maintenance Resources’ and “Facility Maintenance

Residue” may correspond to those cases.

5.2.3 Environmental Evaluation Method
By considering all of the resources crossing the system boundary, system environmental impact
due to the manufacturing system is evaluated by summing the environmental impact from al system

unit process inputs and outputs:

Environmental_impact = z Resource + Residue +
Unit _ process

Facility + Facility_operation (2)

NOTE All variablesin (2) are expressed as environmental impacts.



System value shall be evaluated by the following expression:

System_value = z Product_value 3)
Unit _ process

5.24 System environmental impact

Environmental impact due to manufacturing system construction and recycling shal be
calculated according to the LCA method, by considering the target manufacturing system as a
product for LCA evauation. Comprehensive evaluation of system construction and recycling stages
may become very complicated. Consistent with the objectives of the evaluation, system construction
and recycling evaluation shall be performed with appropriate details.

Procedures for environmental impact evaluation are defined in Part 3.

5.25 End of life considerations

At the time of disposal of obsolete components of manufacturing systems, if the components are
still active, or have some production capability, and are reused for other manufacturing systems,
environmental impact corresponding to this remaining capability may be removed from the
manufacturing system evaluation if it was previously included. If the disposed component is
effectively used for another purpose, then some part of construction environmental impact of the
disposed component may be subtracted from the manufacturing system construction impact.

In case of component disposal without reuse, system value of the disposed component from
current status until complete expenditure of its capability should be subtracted from the
manufacturing system value. No generally accepted procedure for active system or component

disposal exist, therefore it should be explicitly specified.

5.3 Environmental evaluation index
5.3.1 Environmental efficiency
An environmental evaluation index shal be defined using the concept of environmental

efficiency. Environmental efficiency shall take the form of an expression (4), as shown below:

Environmental efficiency = F (System_value, System_environmental_impact)

(4)

Explicit definition of a function F depends on respective use cases given in Part 4 of this

standard. For example, one of the definitionsis given as:



Environmental_efficiency = System_value /  System_environmental_impact

®)

where system value generally is defined as useful physical output or added value from
manufacturing system operations, e.g. products themselves, product functions, or profit; and
environmental impact is calculated based on system inventory data throughout the manufacturing
system's life cycle by applying the method of Life Cycle Assessment. As system value and system
environmental impact are calculated on different measure, the ratio of the target system
environmental efficiency and some reference system environmental efficiency is valid for
evaluation.

5.3.2 Systemvalue
System value and a method for its calculation shall be explicitly defined, and are given in Part 4
of this International Standard

EXAMPLE System value may be product price, product quality and functions, production profit,
production volume, production lead time, and many other suitable definitions.

NOTE Idealy, system value is defined only with respect to useful physical output or added value.
System parameters, such as system availability or material usage rate (yield), are related to system

value, but they should be considered with respect to system environmental impact.

System output directly related to system value shall be separated from other inventory data. This
separation alows system environmental impact to be appropriately calculated, and the potential for
environmental improvement of a manufacturing system to be clearly captured. For example, waste
matereials from production processes must be separately treated from the target products.

5.4 Datafor Environmental Evaluation

To perform an environmental impact evaluation of manufacturing system, information
concerning manufacturing activity is necessary. By clearly defining these information data items, it
is possible to perform unambiguous environmental evaluation. The details of such data items and
their data format are defined in Part 5 of this International Standard. Where generally accepted
environmental intensity data for unit process are available, they are dso given in Part 5.

Many of the data related to manufacturing system definition and operation have been
standardized aready in related international standards. In such cases, existing standards are referred
to and extended, as necessary.



Some examples of categories for essential dataitems are;
- Manufacturing machine /facility (machine tools, conveyers, eic.),
- Tool and jigffixture,
- Energy,
- Materidls,
- Product (definition, quality, function, etc.),
- Process plan,
- Production plan,
- Other production resources,

- Environmental evaluation data (intensity data, impact factors, etc.),

Using these categories of data, evaluation procedures for an environmental index may be
defined. Using a commonly available data format, it then becomes possible for public organizations
and machine/facility producers to publish information useful for generating indices of environmental
efficiency. By relying on such public data with precise specification of data format and definition,

reliable and unambiguous environmental evaluation may be realized.

5.5 Evaluation and allocation of Indirect environmental impact

The unit process model, illustrated in Figure 2, is designed for ensuring the consistency of each
view summary impact of “manufacturing system view” and “product view”.

Indirect environmental impact model is defined in Part 6, for establishing the method for the
evauation of Indirect environmental impact and alocation them onto the direct impact of
production.

The knowledge and best practice of cost accountings are to be applied to this part, such for
measuring and evaluating the indirect environmental impact and allocating them to the proper direct
environmental impact element,.

6 Model description language
The data models for environmental evaluation method are defined in following parts:
Part 3: Guidelines for environmental evaluation procedures
Part 4: Environmental evaluation index model
Part 5. Environmental evaluation data model
Part 6: Indirect environmental impact model
For describing the data models for environmental evaluation method, a formal language is to be
employed, for providing the interpretable representation which is to be human readable and
computer proccessible.
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ISO 14051 Environmental management -- Material flow cost accounting - Genera principles

and framework

A.2 |EC TC111 Sandards
IEC GUIDE 114:yyyy? Environmentally conscious design -- Integrating environmental
aspects into design and development of electro-technical products
IEC/CD 62430, Ed.1 Environmentally conscious design for electrical and electronic products
and systems
IEC/CD 62321, Ed.1 Procedures for the Determination of Levels of Regulated Substances in

Electro-technical Products

A.3 1SO QMS Sandards
(1) 1SO TC176 Quality management systems (QM S)
1SO 9000: 2005 Quality management systems - Fundamentals and vocabulary
1SO 9001: 2008 Quality management systems - Requirements
(2) International Automotive Task Force
1SO 16949: 2002 Quality management systems - Particular requirements for the application
of 1ISO 9001: 2000 for automotive production and relevant service parts organizations
(3) IAQG (International Aerospace Quality Group)
SAE AS9100/ ASD EN 9100/ JIS Q 9100, Quality management systems - Aerospace -

Requirements

A.4 Automation systemsand integration Standards

A.4.1 1SO TC184 Automation systems and integration

(1) 1SO TC184/SC4 Industrial data
1SO 10303-2xx Sandard for the Exchange of Product data, Application protocol
1SO 10303-203 ed.2 Configuration controlled 3D design for mechanical parts and assembly
1SO 10303-210 Electronic assembly, interconnect, and packaging design



ISO 10303-212 Electrotechnical design and installation

1SO 10303-214 Core datafor Automotive mechanical design
1SO 10303-239 Product life cycle core

1SO 10303-240 Process plans for machined products

SO 15531-xx Manufacturing Management Data

1SO 15531-31 Resource information model

1SO 15531-32 Resources usage management data

SO 15531-42 Time mode

1SO 15531-43 Manufacturing flow management data

ISO/CD 15531-44 Manufacturing management information model for shop floor data
acquisition

(2) 1SO TC184/SC5 Architecture, Communications & Integration Framewor ks
1SO 20242-1 Service interface for testing application

A.42 SO TC29 Small tools

(1) 1SO TC29/WG34 Cutting tool data representation and exchange
ISO 13399 Cutting and turning tools



Annex B A discussion on the positioning of 1SO xxxxx in relation with Environmental

management standards and Automation systems & integration standards (Informative)

Environmental evaluation results, as the applied results of this standard, are to conform with the
Standards for Environmental management, and actual operation data, as the input datafor this
standard and used for summing up path along with the hierarchical structure of manufacturing

systems, are to be consistent with the Standards for Automation systems and integration.

Terms and definitions are to be established with following principles:
-- Vocabularies are to be consistently defined within each set of the Standards for Environmental
management and/or Automation systems and integration, and are to be imported from them, but
-- Vocabularies are to be newly defined or selected from the Standards for Environmental
management and/or Automation systems and integration, for keeping the consistency.
-- New vocabularies are to be defined with terms and definitions specific for this International
Standard.

Terms and definitions, and Abbreviations are collected and defined in Part 2, in accordance with

the above principle.

It is invrgtigated, in this Annex B, that the “Positioning of 1SO xxxxx”, the Standard for
Environmental evaluation method of manufacturing system” to support the study for identifying the
standards to be picked up in the list of Clause 2 Normative reference, via Annex A Bibliography, in
relation with:

(1) Environmental management standards, and

(2) Automation systems and integration standards.

B.1 1S0O xxxxx and related Environmental management standar ds
B.1.1 Classification of the Sandardsin FigureB.1
It isidentified and classified in Figure B.1 that
= this standard 1SO xxxxx, a set of the standards for Environmental evaluation method of
manufacturing systems, and
= related Environmental management standards.
(1) This1SO xxxxx, at the lower left corner of Figure B.1, are classified into six (6) Parts of:
--Part1 Overview & general principles,
--Part 2 Vocabulary
-- Part 3 Guidelines for environmental evaluation procedures,
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FigureB.1 Positioning of 1SO xxxxx in relation with Environmental management standards

-- Part 4 Environmental evaluation index model,

--Part 5 Environmental evaluation data model, and

-- Part 6

Indirect environmental impact model.

(2) those Environmental management standards are decomposed, in the vertical layers of Figure B.1,

into three levels of:
-- Thefirst level :

Corporate/site Environmental management systems,

-- The second level : Specific views for environmental management, and

-- Thethird leve :

Specific concerns for environmental management.

(3) The second and third levels of Environmental management standards are further decomposed

into next lower levels of:

-- Views of Environmental performance, (Product) Life cycle management and Product design, and

-- Concerns of Green house gas, Manufacturing system, Product Life cycle and Communication

data.

B.1.2 Observationsof FigureB.1



It isto be understood, by the observation of Figure B.1, that:
(2) Following two top level Environmental management standards are defining much higher/superior
requirements for this 1SO Xxxxx:
-- Thefirstlevel :  Corporate/site Environmental management systems, and
-- The second level : Specific views for environmental management.
(2) Greenhouse gas concern of ISO 14064-3, out of the Specific concerns for environmental
management, is one of the standards which defines the fundamental requirements for this ISO
XXXXX.
(3) Following two portions have very close relationships, those which are covering the same area of
concerns, with each other:
-- Manufacturing system concerns and Product Life cycle concern out of the Specific concerns for
environmental management, and
-- Part 4 evaluation lindex model and Part 3 Guideline for Environmental evaluation of 1SO XXxxX.
(4) Communication data concern under Specific concerns for environmental management:

-- bridges Part 5 evaluation data model and Part 4 evaluation lindex model of 1SO Xxxxx.

B.2 1S0 xxxxx and related Automation systems & integration standards
B.2.1 Classification of the Sandardsin FigureB.2
Itisidentified and classified in Figure B.2 that
= this ISO xxxxx, and
= related Automation systems & integration standards and their relevant Quality Management
System (QMYS) standards.
(1) Parts of this 1ISO xxxxx are positioned at the right end bottom of Figure B.2.
(2) Classification of those Automation systems & integration standards and their relevant QMS
standards are decomposed, in the vertical layers of Figure B.2, into three levels of:
-- Thefirstlevel :  Quality Management Systems standards,
-- The second level : Specific views for Automation systems & integration , and
-- The third level : Specific concerns for Facility life cycle management and Automation systems
execution.
(3) The second and third level of those Automation systems & integration standards are further
decomposed into next lower levels of:
-- Views of Product/Facility design, and Product Life cycle management, and
-- Concerns of Facility life cycle management & Resources management, and series of Process plans,
Production control, Manufacturing execution control at shop floor and Shop floor data acquisition.
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FigureB.2 Positioning of 1SO xxxxx in relation with Automation systems & integration

B.2.2 Observationsof Figure B.2

standards

It isto be understood, by the observations of Figure B.2, that:

(1) Following two top level Automation systems & integration standards and relevant QMS

standards are defining much higher/superior requirements for this 1SO xxxxx:

-- Thefirst level: Quality Management Systems standards, and

-- The second level: Specific views for Automation systems & integration.

(2) Following two portions have very close relationships, those which are covering the same area of

concerns, with each other :

-- Specific concerns for Automation systems execution and Facility life cycle management.

-- Part 5 Environmental eval uation data model of SO xxxxXx.

B.3 Positioning of SO xxxxx in relation with Environmental management standards and

Automation systems & integration standards, asa conclusion



B.3.1 Configuration of FigureB.3

Following concerned areas are picked up and illustrated, in Figure B.3:
= At the center column of Figure B.3, Parts of this SO xxxxx, those which are common for Figure
B.1 and Figure B.2.
= At the right column, following standards are picked up from Figure B.1
(1) Corresponding to all over the ISO xxxxx ,three (3) Environmental management systems out of
the second level, which defines all over requirements for this International Standard
(2) Corresponding to 1SO xxxxx Part 1 Overview and general principles,| SO 14064-3, which defines
the fundamental requirements for this SO XxxxXx,
(3) Corresponding to SO xxxxx Part 2, SO 14050 Vocabulary,
(4) Corresponding to SO xxxxx Part 3 and Part 4, those manufacturing system concern and product
concern, out of specific concerns for environmental management and communication data, of the

third level of the Environmental management standards,

Environmental evaluation

Automation systems method of Environmental management
— B —— —— —
standards manufacturing systems stand?rds
*15014031: | | [ # 150 14040, 44:
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FigureB.3 Positioning of 1SO xxxxx in relation with Environmental management standards

and Automation systems & integration standards



(5) Communication data concern under Specific concernsfor environmental management:
-- bridges Part 5 evaluation data model and Part 4 evaluation index model of 1SO XXxxx.
= At the left column, following standards are picked up from Figure B.2:
(1) corresponding to the Part 5 Environmental evaluation data model and Part 3 Guidelines for
Environmental evaluation, specific concerns for Facility life cycle management and Automation

systems execution in the second level, are picked up from Figure B.2.

B.3.2 Observations of Figure B.3: Positioning of this Standardsfor Environmental evaluation
method of manufacturing system

It isto be understood, by following the analysis of right half portion of Figure B.3, that:
(1) Part 4 of 1SO xxxxx isto be designed so asto be able to
-- represent the environmental indexes defined by the later standards, for providing the
environmental index reports,
-- applying the procedures defined by 1SO xxxxx Part 3 Guidelines for Environmental evaluation.
(2) Communication data concern under Specific concerns for environmental management:
-- bridges Part 5 evaluation data moel and Part 4 evaluation index model of 1SO xxxxx, and
-- are common basis for Manufacturing system concern and Product concern, of Specific concerns
for environmental management of the third level of Environmental management standards.
(3) 1SO xxxxx Part 5 Environmental evaluation data model isto be designed so asto be ableto
-- represent the data models defined by Specific concerns for Automation systems execution and
Facility life cycle management, of the third level of the standards for Automation systems &
integration,
-- for data acquisition from actual manufacturing activities, and accumulating/summarizing them in
accordance with the hierarchical structures of the manufacturing systems,
-- for providing the required summary report, conforming to 1SO xxxxx Part 4 Environmental

evaluation index mode.



Annex C UseCasesof thisStandard (Informative)

C.1 Environmental evaluation of manufacturing systems
There are two cases for environmental evaluation of manufacturing systems:
(a) General evaluation
Evaluation is based on general environmental intensity data.
(b) Specific evaluation
Evaluation is based on specific environmental intensity data.

In case (a), general evaluation of manufacturing systems can be done, without assuming usage of
particular machines or facilities. For example, for producing a certain part, a better production
method can be determined, whether to use machining processes or to use forming processes.

In case (b), environmental performance of a specific manufacturing system can be evaluated. By
making precise evaluation of environmental impact in addition to productivity and cost, better

machines or facilities can be selected for environmentally conscious production.

C.2 Environmental evaluation of products at the stage of their production

For producing specific target products, it is required to select most appropriate factories or
manufacturing systems. It may be quite different, in terms of environmental evaluation, whether to
produce them in domestic factories or in foreign factories.

There may be two cases:

(a) General evaluation

Evaluation is based on general environmental intensity data.
(b) Specific evaluation

Evaluation is based on specific environmental intensity data.

In case (a), general evauation of environmental impact for a certain product at the stage of
manufacturing can be done. This result can be used for generic comparison of manufacturing stage
impact for various products of the same or similar category.

In case (b), evaluation results can be used for selecting most appropriate factories to produce
certain products in a company.

C.3 Environmental evaluation of manufacturing system improvements
It is a common practice, for discrete parts manufacturing, to improve system configuration or
machines/facilities continuously to seek better system performance. It is useful to consider the

environmental effects for managing improvement efforts into right directions.

This International Standard can be used for improving the shop floor operations, by visualizing



the actual status of environmental impact (A34/F23113, and A23112 and A23111 of Figure-C.1).

This standard can be used for setting the top level target of environmental improvement and
breakdown them down to the shop floor and individua facility, at the bottom end, by visualizing the
actual status and providing the historical review (A34/F23113, and A23112 and A23111 of
Figure-C.1).

This International Standard can be used for following bench marking of environmental impact
(A34/F23113, and A23112 and A23111 of Figure-C.1);

-- of an actua individual manufacturing system with a generic manufacturing system,

-- between different manufacturing systems for producing the same product,

-- bench marking of environmental impact with a generic manufacturing system and/or between

different manufacturing systems for producing the same product.

This International Standard can be used for following alternative studies of environmental
impact;

-- for designing a new facility for new products (A21 and A22 of Figure-C.1),

-- for reconfiguring the equipment or machinery (A21 and A22 of Figure-C.1) for;

1) planning for the change of existing manufacturing system for coping with product mix
change,
2) improvement of current manufacturing system, and

-- for the improvement of current manufacturing process (A12, A121, A122, and A123 of

Figure-C.1).

NOTE C.1 Manufacturing Process & Environmental |mpact

Environmental impact of manufacturing processisillustrated in Figure-C.1.

The notation of Figure-C.1 isexplained in NOTE C.2.

Actual manufacturing activity is produce product (A341) with operate facility (F23113), under
execution control (A33), as across point of three kind processes of:
(1) Design/engineering activities of Product design (A11) through production engineering (A12)
fromA121toAl24,
(2) Facility related processes of Facility design (A21) and facility production/ re-arrangement (A22),
and actual manufacturing system/ facility(S/F23) and its maintenance and stand-by operation, to
facility disposal (A24), and
(3) Production planning (A31) and procurements (A32).
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NOTE C.2 Notation for IDEFO-Env (IDEFO for Environmental I mpact of Manufacturing

Process)

IDEFO is designed and have been utilized as a illustrating tool for understanding the

actuality of manufacturing processes and impact analysis of process improvements.

IDEFO-Env is designed for illustrating the Environmental Impact of Manufacturing Process,

to utilize the accumulated such studies as applied IDEFO.

“IDEFO-Env” is succeeding the notation of “IDEFO0”, with following minor modification:

-- “Manufacturing Process” (An) or “Manufacturing System / Facility” (Sn/Fn) is to be placed

at the position of “ Function (of Activity) “

- “Environmental Impact” is to be placed at the position of “Detail”

IDEFO Notation

Control Reference

Material
(to be processed) > Function P Product
(of Activity)
Auxiliary b
Material [ R

An
Resource T Detail

Facility/
Mean

IDEFO-Env-AP Notation

Control Reference

Material
(to be processed)

Manufacturing Product

Process
Auxiliary

Material An - Record

[ Environmetal Impact

1
FESHUEE of Process

|
Facility ~ — - J» Environmetal Impact
of Facility

Correspondence of “IDEF0” to" IDEFO-Env”
-- “Manufacturing Process "(An) or
“Manufacturing System / Facility” (Sn/Fn)
is to be placed
at the position of “ Function (of Activity)”

-- “Environmental Impact”
is to be placed
at the position of “Detail”

IDEFO-Env-SF Notation

Control Reference

Material —p Manufacturing Product
(to be processed) System /
- Faility
Auxiliary b
Material Sn/Fn 3 lecord
o Environmetal Impact
EESEITE | of Process

!
Facility ~——# Environmetal Impact
of Facility

Figure-C.2 Notation for IDEFO-Env

(IDEFO for Environmental I mpact of Manufacturing Process)
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