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Mary Ann Curran

LCA Team Leader N

EPA Office of Research & Development
Cincinnati, Ohio, USA 45268

Curran.maryann@epamail.epa.gov

At a national level, it_ is clear that individuals and
organizations in all fields of environmental management
are interested in LCA. A good indicator of this was

seen in the respense we received to an announcement
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that EPA will be holding the International Conference
and Exhibition on Life Cycle Assessment (InL.CA)
in Crystal City (in the Washington D.C. area} on April
25- 27, 2000 (more information can be found on the
EPA website hitp://www.epa.gov/tthnrmrl/inlca.
htm. The September 1999 Call for Abstracts, which

was sent out mainly through electronic media, was

met with much enthusiasm. Over 70 abstracts were

submitted: This resulted in’ exﬁanding the original

planned program to accommodate presentation
sessions in four parallel tracks. The conference is
expected to attract over 800 individuals from industry,

government, private consultants, academia, and

environmental groups. Specific sessions will discuss.

cutting - edge LCA research and development.-

In the US specifically, interestin LCA is just as keen.
It has followed the evolution of environmental strategies
over the years which has moved from an emphasis on
command - and - control strategies to ones that aim for

Sustainability.

In the 10 years since LCA was re - introduced in the
States, activity in LCA advancement and application

has followed a pattern of ups and downs.’

My observation is that each period of “up” has been
precipitated by some nationally recognized environmental
“crisis,” whether the crisis is perceived or real. The
oil embargo in the 1970°s was the first catalyst that
prompted environmental managers to look holistically
at industrial systems (this lead to Franklin Associates’

approach for conducting. Resource and Environmental
Profile Analyses, an early type of life cycle invent‘ofy.)
Another time was in the 1980°s when the US was deep in
discussion of our “landfill scarcity " issue:. As this
discussion led to earnest attempts to increase our
curbzide recycling efforts, it also triggered producf
manufacturers to remind consumers of life cycle
issues and the need to evaluate products on an equal
basis, The most memorable example of this was the
50 - called- “diaper wars” which had people discussing
the merits of washing diapers to save landfill space
versus the energy and water use involved.in latndering.

cloth diapers.:

Another important factor in the advancement of LCA
was the appearance of the ISO 14000 Environmental
Management System standard series. Industry
delayed undertaking any LCA studies and opted to
see first what the standard would possibly require
them fo do (although it is a voluntary standard) before
spending any resources and risking doing something
that maybe wrong,. ‘Also, therelatively small
community of individuals.who had been actively.
engaged in methodology development became involved
in the very time - consuming efforts of standards
development. This resulted in their having less time.to’

explore L.CA and advance the methodology.

Within industry, interest in LCA. is driven by the larger, .
usually multi - national, companies. Many companies
either continue or are starting to use the LCA concept

for internal checks on their performarnce but are

Evolution of Environmental Protection Strategies .

Attempis in the U.S. to look at extended pf_oduct systems can be traced hack to the 1960's on
beverage packaging, followed by landmark studies performed for the EPA around 1978 by
MRI and Franklin Associates. Today;s'renewed interest in LCA is being promoted by
pollution prevention (P2) goals and more recently by goals of achieving sustainability.

Chronology - Environmental Emphasis
1970°s to early 1980°s End - of - Pipe Treatment
Mid 1980's Waste Minimization
Early 1990°s Pollution Prevention _
Mid 1990°s ISO 14000 Certification/Life Cycle Assessment

2000 and Beyond

Agenda 21 for Sustainable Development
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cautious to-use the resulis:in g publicforum.. This
caution may also be atiribuiableto.the upcoming
IS014042 document: on Life Cycle. Impact Assessment
that places rigofous reporting requirements on the
use of LA results in a “comparative assertion” (i:e:
an LCA that is used.to make a'market claimthat
one product is better overall for the environment),

For the most part, US companies that are applying
LCA stay at the inventory level of methodology and
focus on quantifying the inputs and. outputs of the.life
cycle. - In this way, the practiceis still basically at
the “less is best” level.
attempted life cycle impact assessment, the tendency

has been to avoid using any formal approach to impact

assessment, putting the practice behind Eurapean-

practice.

Udo de Haes and Jolliet {(1999) point. out basic.

differences in L.CA philosophy between the US and
Inthe US, LCA'must be fully based on

natural science; the results must be reproducible,

Europer

independent for the agent who performs the study,

while in Europe, the majority of delegates regard:

LCA asasupportingtootfor decision ~making.

Normative elements are not a problem as long as
good procedure is followed with a'clearly defined
input from stakeholders, and aslong as the resulis

are'presented in a transparent way: -

In general, there is afeeling of frustration in US-

industry which wants to do LCA but is looking for the
Further,

there is still the underlying belief that an LCA can

definitive, one - size -fits - all approach to do it.

be used to get any answer thé study sponsor warts.’

Because there doesn’t seem to be a single tool that can
be applied and glve reproduclble results regardless
of who does the study, many remain skeptmal about the
usefulness of LCA.

Added to this, the US is very regulatory driven, leaving

few companies able to see the need or benefit of going-

“beyond regulatory compliance.” Often for smaller
companies it is not so much a matter of need but of

necessity where resources are limited and they must

While some companiés have:

use what they have:to comply with existing regulations.
Other larger companies, however, are seeing the possible
benefits of looking holistically at their operations.  To
them LCA. is a-way to be proactive in environmental
management by heading off potential problems, as. well

as benefitting from an improved corporate ifhage:

Although the Enivironmental Protection Agency’s
Office of Research and Development (ORDY; has been.
actively engaged in LCA research since, 1990, the level

~of activity and interest at the EPA has not-matched

private sector attempts to look at the holistic impacts
of their activities on the énvironment.  Apart from an
active LCA research program, interest-in using the life
cycle concept is limited and only scattered examples.
of where LCA has been used can be found across the

Apgency. However, this appears to be changing.:

“Mini - crisis” situations-are leading to the récognition
that life - cycle thinking is needed in the development
of Agency strategies and policies. For example, the.
PBT (persistent, bio-accumulative toxins) initiative within

EPA isrequiring a.close look at humian health and

ecological risks associated with mercury use and

disposal. With mercury as a focal point across the
Agency, many of its research laboratories and
program offices (those who write EPA regulations
and policies) are looking for optimal ways to approach
theissue. This attention is bringing with it the

recognition that a system wide (i.e. LCA type) approach .
is required. Tt.is being recognized, for example, that
cleaning up a mercury - contaminated aquifer by running
a lot of equipment may not result in the overall desired
environmental protection since electrical power in the
US is generated mainly through the burning of coal
which, among all the other environmental impacts
associated w1th energy productlon often contains

S1gn1flca.nt amounts of mercury

The 1998 Executive Order 13101 on "Greening

Government” continues to be major force in bringing
LCA to the attention of policy makers and procurement
'Although

the Order gives preference to purchasing recyclable

officials throughout the federal governmerit.

and bio-based prbducts, it 'also allows LCA - type

EXRBEIRS
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information to be used in determining environmental
preferability. - EPA has established five guiding

principles on determining the environmental

preferability of products (www.epa.gov/opptintr/

epp).

Although the guidance does not call out a full life cycle
assessment, an BP A research project has developed
a preliminary guidance model on how an LCA could
be performed to show environmental preferability.
FRED (Framework for Responsible environmental
Decision - Making); as the model is called, will be
available March 2000. By setting many of the parameters
of a life cycle assessment, FRED siinplifiés data
collection, provides a more uniform format and better
supports the comparison of disparate products. The key
word here is “support” since it is the responsibility
of the consumer, and not the EPA, to decide which
products are preferdble.. EPA’s role is to provide
scientifically - based information upon which

sound decisions can be made,. -

Enhanced focus on LCA concepts has also coine through
EPA’s involvement in the Iniernational Stardards
Organisation’s development of IS0 14000 including the
serieson LCA. Asafederal agency, the EPA is
directed to use standards which are developed through
private - sector bodies in preference to developing
standards itself. This requirement brought much
attention within the EPA as to LCA's place in

environmental management. .

EPA’s Office of Research and Development has an’

active program in LCA including several on - going
projects to apply life cycle assessment methodology
to a wide range of issues that endanger human health
and the environment www.epa.gov/ORD/NRMRL/
. std/ sysanél).- An impact model called TRACI (Tool

for the Reduction and Assessment of Chemical

Impacts) is being developed for use in LCA studies.
Plans are to eventually expand TRACI to include
non - chemical impacts such as land use, resource

depletion and bio - diversity.

Many of these issues will be explored at an international

workshop on Life Cycle Impact Assessment
Sophistication in Modelling scheduled for May 2000-in
Brighton, England. : ..

Worlk is on - going to develop life cycle design guidance
for the automotive industry..  Under an EPA contract,
the University of Tennessee is. working with the Saturn
Corporation to develop-a software tool for designers.
A demo version is now available, but there is still some
question about what type of marketing and distribution
should be employed. This five - year project is nearing
compietion; no other activity in life cycle design is

planned.

EPA is also conducting case studies using life -cycle
based benefit/cost analysis of process improvements
that have been identified for facilities. Completed
studies include the life - cycle evaluation of coating
systems-on military vehicles, solvents for cleaning and
depainting, and malking 1,4- butanediol from a bio-based
feedstock.

Of particular importance is our work to make life cycle
data more easily available for conducting LCA’s.
We are developing a data portal using the Internet,
called LCA4 ccess; which will link users to databases
and describe the general quality of the data they
contain. "Alsoc, in Research Triangle Park, North
Carolinia, the Air Pollution Prevention and Control
Division is using a life - cycle approach to evaluate
integrated solid waste management and is developing
computer software and a database for municipal
decision - makers (www.epa.gov/appecdwww/crb/

apb/lep).

It seems that adoption of the life cyele concept within
the federal government is lagging behind industry.
This may not seem to be the case o6 those who are
familiar with the apﬁlicahions of life cycle costing:
{LCC) in the Departments of Defense and Energy.
However, there is confusion about terms that include
the words life cycle, such as LCC and Life Cycle
Management (LCM). LCC is mostly used by DOE
to evaluate energy. alternatives and by DOD to examine

the full life - cycle costs of procuring and maintaining

JLCAZ 2 —ZNo. 17
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new weapon systems (from manufacturing through
product.end = of -1ife). "LCM is similar to LCC but is
used more by private industry, e.g.- Chrysler
Corporation, to evaluate the total owneréhip costs
{i.e. the costs to the manufacturer) associated with
proposed changes for environmental improvement.
While such efforts could include such things as
societal costs, these.considerations are often not
included in LCC and LCM. LCA focuses on creating
anunderstanding of the total environmental
consequences,not in_m‘oneté,ry terms; of a product
system.. This is not to say that LCA is “better.” LCC,
LCM and LCA are different tools from which
decision - makers can choose to get pertinent

information.

In the editorial 1 wrote for the Infernational Journal
of Life Cycle Assessment in early 1999, I noted that
often environmental activities, such as Design for the
Enviroriment and Pollutior Prevention; are based on a
type of life-cycle “thinking” but are void of consideration
of a trade - off analysis. For example, waste management
stage identifies a need to increase recycling of post-
consumer waste to divert material form the landfill
without considéring the additional energy and potential
environmental impacts that result from recycling
operations through transportation and reprocessing.
In the year since, I have seen anoticeable change
toward a more accurate use of the term “LCA.”
Awareness of LCA continues to increase as many
more seem to come to understand the underlying

principle behind it. . .+

The split between the scientists and engineers who.

are trying to develop a scientifically - defensible tool and

the business managers and policy makers who are’

trying to make sound environmental decisions is seen

clearly within the environmental community in the

US. Recently, a SETAC - North America workgroup
on environmental decision - making tools and techniques.

started an effort with the goal of integrating the

myriad of decision - support tools and techniques that.

are available to support decision - making. Initial
discussions with decision - makers found that they are

not interested in-having tools, but instead want the

information they need to help them make a decision.
The result is the growing realization that the life
tycle concept has grown beyond Being‘. simply:a
tool to compare products but is now seen as an
essential part of achieving broader goals such as

sustainability.

Fortunately, LLCA activities caﬁ provide a forum for
individuals from different parts of the government as
well as from different disciplines in both the private
and public sectors to work together on particular
environmental problems. . The results of combining
resources and expertise will strengthen the LCA
research agenda and lead to a morerobust and useful

tool..

References .

Curran, Mary Ann, “Editorial; The Status of LCA
in'the USA,” in the International Journal of Life Cycle
Assessment, 4(3), pp 123-124, 1999,

Helias A. Udo de Haes and Olivier Jolliet. (1999): -“How
Does IS0/DIS 14042 on Life Cycle Impact Assessment
Accommodate Current Best Available Practice?” Int,
J. L.CA, 4{2): 75-80.

Robert G. Hunt and William Franklin. (1996): “LCA -
How It Came About.” Int. J. LCA, 1(1): 4-7.

Massachusetts Institute of Technology. {1991):
“Preventing Pollution: Focus on Organizétion and
Management - Case Studies of The Robbins Company;
Polaroid Corporation and Procter. & Gamble,”
Canbridge, Massachusetis,: USA. "

James A..Fava and Joyce K. Smith. (1998): “Integrating
Financial and Environmental Information for Better
Decision Making.” J. Of Ind. Eco. 2(1) ppi-)_ -11.

Curran, M.A., et al, “Environmental Decisién - Making
Tools ‘and Technigues,” presented at the SETAC Annual
Meeting, Philadelphia, Pennsylvania, November
1999,

EERIEEEGS

JLCA = 2—2ANo. 17



_ o .,%A—H: ﬁﬁﬁ E?

Wﬁuﬁ @b@#ﬁﬁMEmA4 BEhig
/%1%%§ﬁﬁﬂ§Fﬁz#§§%®ﬁ§®tb\E
EERAFHFMOREER/MERE - 7 -7/ THIES
FHcE D HOBRBEH R, FETE. LCARETO
EREAHI D EATITE, OHEED SE L NI HKE
WEEBEELEN T B,

ARRIERICE o - T, BREBEMCEIT TS & & i,

TiREELORNBNERAR (HPKERHERER)
ICEEEATE & % LAoAS, Zﬁmkﬁﬂﬂ'éﬁ{ﬂi%'tﬁﬁ
bbb ET,

(1) EIF“AéInLCA

- REBREF# T (EPA)TLCA% AT 3 Mary Ann
CurranX A A FEE11A 3 Bicihita -, ook
IZ(220004E 4 A 25— 27H iCBidh 5 E B2 InLCAD
BEHMFEERTO,
kb, Fors a0 b RE) LERELiFoo
bHMEOMaryX A. SMBEWOAZFELTED.
LCADEH L UTIRE ERARELE WS,
MarySADA 7 4 ZRANA RO v FF 102
H20, InLCAR7 > b »DCTHEINIZOT, FE
BELER D AEZ S 1D, COSETRELESNTE
NIF TV BLCAccessEWIHIFH L WY 7 P T7OEE
BEELFEXINTED, TH00OHFBELESH, O
VI EEROSEXEMLCAY T bEF I R—X
{ELi=bDT, &R, Steal(BYEATT R L. #
BT EF-yE2EEH Y7 Py TO—ENHT. Th
FROF—-FORED, 7 « LE2—2TbhTw3
PEOFERNLMBEVD O, BEATLCAEIT
BE. TOMARCHULLCAT -2 BIRTEL LS
ILEITRINTNS,
hwﬁmh%MMMLﬁ%k&ﬁ%%Uﬁﬁﬁﬁb
EHEDN, BHFOBELETHIRELITRBEROH SR
REOFEEXERB L, I>ORERLAZNETNE
&ifm’ﬁ:hf:o

OSAICOXEBERITY— I

O 1 DORBREBI Custer SAMN S, BEEA—L
THEERZ LS -7, BillEAWBSAICEWS ary
NF g v FESHICHBLTOT, REBEEICH LT, P2
(BRFHTaV 7 bPOIRME, 20BENHRO

IREFRLEENTHD 2 E0O8A

AT > T &, SEMRBLIY —Lid, RHEY T
FOZIENEROIHOT. LCAL ABC(EBH
B E) 2 EREOZEATES LS, BEHLVLE
BEEMTE S L), REBERHL THEEORE
B (Bdrik. P%) - TRROERE. BLRHEOELEND
EYOFIET o & &t KAWL T, EHE%
BEL e CHEBILE AVKRERGE OESPHEATICD
WTHHLTWAhe I 2T, REBERTOY —
LT, BT ZOEEFFELDHOTIHEVE VI,

IR FOBBNHMBRI ST, BRIBREIhTVLS
F— 7 REeTHIFTicAR. BESh TV I X MEHR
KoWT . B ERE, BRPEROFEEEL
1o b T BEEEIT- . BENFHEIC>VL TR, B
BT PROI(REWER) O FHIREH V. NPV(E
SIRIEME ) PREEIAR G & BR OB
AW BIEELHE L, JoEMN, BEWEOME
AECHEEBOHIREE L., FREAHRL LTHEL
foo COEBENPRESEREINT. LLAH &
BEEHEO DR RSHEES &, FEFNBRD
REWVREREEZERTAHEENRHTS 3. ik
2. FEFENHREREERIOBOSZFHE L THE
bhdz~l, HBEINILITHE,

TOBUXADY -, 7YY+ vDCAHER
CEIEGRHEFOBREEST Y 7 FAYREL TS,
ELTHIREORBNHRETET 2 JEORBESITOE
BHO12LAB3L6TES, LML, FEUEOHE
FAE « BEEL SR ~— XOMME AT AR T
BZRET. TLEVDE, ELEEMEOHIRICLDE
BUNPELECZRFHOT, I THEINLZEFY
BRI CORMCRAER>TVWELITH 3,

@y v HR—=IVEIKPOLCECA(S AT TA1IIVE
BazX FS)EF N

D 2 >ORBIGRKEUAOREZEZED DT, YW
R — VETAEOBE - £ETHIDOSethil Kumaran
XA, LCECA(S A 744 7 VBIEI X FHF)E
FMCDVTORBEFEL TS, COEFIVIZES
DI A Mz TR FEEIA P ESHIRDOY
DT, 233 MRS THA I VEBUTRE
THORBEEOEE - MEO 2R FRETN B,
LCECAW. Tz2a 7Lk —(BEcPE L),
M3 X MICEFEEBE - ROREER) 2RETS
RBDEFNTH S, T332 bOFE LT, BEEY
. EEHIRZA M, EMS(BREBeRAVAVFVRATL)
KiEa R b, BER. BEEKND - iF&ORREIE

JLCA = o —2RNo. 17

EXETUREERS



AR b YA FVC K BEIREREDNET SN TV B,
REBEDZIT LV F U —F OV TH. Pﬁiﬁﬁg?‘ﬁtﬁ

AEEINEG, -
mem%rwumﬁﬁﬁ%ﬁm¢éﬁﬁ%ﬁﬁ%ﬁ
& REMECYRIAOEY a—MRFERBED
I, S EOFHAERIR SV BEO2TDS 17
YA 7 IVERREICED S 2R PEIBALIELTVEET
LD i¥b %ﬁk&@;okﬁmréabbﬁ%Q%t
haéo 6—635&. '

CHREA j'oujt$® LCA/TcA$@J

HE 1 DEBEAuARFEORSE A LTEY — L
OKun'leeSAMICE 50T, EEBEHOEER
DEREE T 4 VF =TT LCAETCA(F=F .
AX b TERAAY NEAVWT, RBENESORE 8
7%&b§m:2h%#%tt$@#ﬁ¢éh%&m
‘ja ’ _ : .
LCARETOS A 744 7 VERELHSEARET S
B, TCADHIRT 4 M ~OREBRBOACIESH
TWa, LCADFTRMEAFNGEHRERV., B—RE
TEMATAEEEE TS, TCATIR 7 1+ Ly Dl
HICHESEANER. ERER, NALZHET 5.
AHP(SHMAHIE Y 0+ R)EHWT. LCADNEETS
BB LUTCAOFEMERET S, chickD, #E
OXIZTTHRHEINS, 2aX37HE., T3aV%
W2 T(REAHELII) I - 22T (EEA
ByLOEAE NS, C ‘
PEMEEE TIAFINLEETH 5. InLCAD
FOr5 A BLABFEZREPAD R —LR—=UF
W& (http:www:epa.gov/ttbnrmr/inlca.htm)

(2) ETO(Z»o=ZFUvdobb—FkF+T7)
EPADMary S A QE{#EKen Stone & AlE. ETO(x
YUZTU LS e b= A T)F—LDY —F~TH

IR

HMEMI . AL R . 1ok
BiER
TR

B SHLBEEERS Y=L

3. ETOW. MENOBBREICEI s EQ b
b= B4 7ERETELOOY—AVTHD ., 55RER
EA b 5T A vy b EEEIA VY b (2
ZrBEFRAT p=wrAVEHESNCELZZHO0TSH
60:7 o . o

KendAld. LOAZSE, BHREBFEERSY—L
ROk HIcHBET 3 (KidKen X AEHRO b O &R
YERL). WEERICIE. AESOBBREENEELELS
i (A ahy, RERSED. BREERD. Biran)AY B,

IZOD 5 A 744 7 VEE(EMHERNIFNELD
LizgEF @RI TWE, CoRE, &Y -5
EHEBEOECEEBLTVWAN, FHFA T4 7 VB
BOEZEAFEELTVWAINERIAL TV, '

LCARBONTOOEBEITOLS A TV A JVE
fEER L. BEN  BfHEECRREETTV S,
RESH HROMTHOERE TEERET LN MW
MECERESTTED., &4 T2 2REEEDS
AZETA(E  ChiEKenX ADRPTH O, KEIC
B A BEAHASTTOERTHR—3INTLBRTHE
1), BISSTTHEAND X b b VBAHE
BN, FRRBRAMTIL KB S, ﬁéﬂﬁ@%a
LI TH B,

PPOA(@E&%BJE%%?@xx e b)tABCLi ED
SA YA 2 VERTHBERTETH D BITRE i
HEBICBELS., X EE2BBI e THHEbMVWAL B
HOS 7940 VEBIZ £ b TBRTEZERT
FILW . ABCH YD THHELE MR T MENMER T
UM T 2BEREBICEEIh TV DI L,
PPOARCHEEHEETHL . N— v v iR
i & B I RE AT DO 2 & L.
BHBICRER < EFHPHD. ABCEPPOARE D
A b EBETRETEBELBEIES, HHD S A7
7 NEREPEEORO b - FA 7REASHE L,
Dy — NI EENE %muﬁﬁarwﬁﬁﬁoﬁ
IR EESEEL D,

ETOH. PL—FA7ORFCESESTTED,

B ZRBIREAEN L OB « BEN 4 30 b

ZiHET A E b, TORRELTEUZHEH YT
7vavhbERETE, ETORIR 4 2OBEENHD,
OF% : 2R IS B VIZINRAE b 5§07 QMR
(73 —=2R): LEIEREED S VRI DR EET
B0 @B : L AERDELN? @BE(T s &7
FuR) - —-DBIE - XFERHEIT?

EVWH AODEMERFT T 3. ETOREIEILL-TE
BRI EL R T L9 RO TR,

EXRNERGS

JLCA = 2 — ANo, 17



"ETOF—LDFE L LT, 164 BT THERE
R SEE bz BFRSTETV. BRI S
YANEEEEDBFETHB,

(3) ZOMONE » hF+F ¥ TOBESE

“BUE. LCASBTOBMSST OIS ERA Uz

e Tofic: KETORIESHOROELL L TEL
D, EPAOEIELIH T uv 22 bTHE S, BHRF
PR ERERENICRATEIEERTI&RAD. #0

IANEEAERELED EVWAERT, 1992FEICRE L.

19951z 1 APIF 2377, BIEOY 7 b YT 2M%
Lo R TRt sEE IS, BHIFRLTVL S,
('hé@%ﬂ%m%~h&-”#él$ﬂ%:Mmﬂ
www.epa.gov/opptintr/acetg) S

EPA@%‘E’E—""U‘CPZF‘LNANCE((ﬁ%’e?l‘)&‘ﬂ?ﬁﬁ) &
VWA YT M EERLE-TSAFERIL. BESHEET
ZREMREOEENEET, 208, =xVF-HOE
Rk D 2R VF BB EIF U E2FINANCE
(ZALF-EBEMENE W V7 FEMRL, 2OV
TP ERWRESITOWEER T 4 Y E Y BEBREE
AHEHTERL THWAE, EZFINANCEW, 55 A6

DR — Lt — /ﬁ\bﬂﬁﬂ'CA%'C % 3 (http://
www.tellus.org)

HF+ T HRIBERH OB ELDTHOITHS, A+
FEIEEO Ny 7 HIARO Lucie Desforges X A/ 1
T B kEOCEPAE EBREFEN T VWO T,
EPAMBARL oV~ AEFIHSETH56-TWBAT
T EEHIN. EPAD AFIMFORAFIEGTRT
Lo AR i X w 7 RS e & oHLEES
T, HEDOTREZES LTV, ERICHNEOFR
FHI Y2y FEHEET S5, EnviroClubdn )
HATHELERLTWS, (FRy 2HIEROBRD A
DWW THE. http://www3.ec.gc/ca/CPPIC)

GUE%E&“E%A'

. : LCABISRIEEER FIF #&XR
1. .SETAC-LCM Working Group-

e CERIFIZE LK) -

B MY a vy IV NIF

Z-m &
Paul Fretiere (3M), Claus Stig Pedersen (Brodrene
Harfimann}, Heidi C.K. Stranddorf (dk- TEENIK), Kim
Christiansen (BERENDSEN), Lars - Gunnar Lindfors
(IVL), Yasunari Matsuno (NIRE), Cristina Rocha
(INETI), Norihiro Itsubo (JEMAT)- '

- Konrad Saur (chairperson), Jean -

"SETACO 7 —% U7 ¥ A—7 (B TWGR)D—>2Th
SLCM(Life Cycle Management)( &7 # =s¥=& L
TEMT 2458, AWGTHS A 7417 {7
To—-FRESVTRAENOBEREFIFTES Y —
NERRRET A LERNE LTED, BIFPHEKO
MATERTEO 4 TR MEOWHEPL IR b, V=
K& > TRESHR L EAENCEDES & 2AHIHE
Rdb, 247447 NEHEFERESHTORE
LOMOfifgic & s, LCADAK SR HSMTH 253
AFHOERMERRATREL  BENRETH-TH
LCMic&Eh2Behs 3129, LCMIBESTEWVIE
ETHELVA B, EO—~H TLCMOERIIRIEL T,
BEOEHRLRINTVWEY, FTIOWGETIE, =
THE—ICLCMOESORERIIRKELTY 24 FHES
nTV3, SECKXATIR. AWGOREBOEM LE
YofEEMTbh. T0%R, AEPTOLCMO ERKY]
& L T3M® Jean - Paul Fretiereh & H¥EW iz H T 5
LCMOTERRFICET 2 REZND » 7o SMTIXAER

OBIBHAEDALTEL . EREETBREBENTE L X

ﬁ SMIDLCML_?aL\‘C%Um'ﬂ'év kY Jaz

Llfe cycle aspects

-

A R&D Manufacturing - Usage Disposal |
%’ Environment., | Air :
5 Water
§ ' Soil |
S | | Health ‘Chemical
= : Physical .
§ Biological
@ |'| Safety Chemical
@ vl ‘ Physical

Mechanical
JLCA = a1—2ANo. 17 BRI E TS



HiT, BB EENBEETHBFRMTOWREV= F
v;azm%ﬁmbrmaoLoﬁmwﬁmxonﬁo
LT3, -
ROBHRILT 1 794 7 AR, #HEEEA
HEAF L LOREFIEH. ChohRET 28
SVWTENFHIHEERERLAT S, BEf@c>VWT
2 A % { E: Environment, I;Health, S;Safety © =R
Hizs#4 %, Environmentid—REGTEBZE S L3112
Bbhhsh, TOTRATGE BB AT 4+ TOF
RABHRTILLTED. EERCRSEBURESTE
health TH O 5, EHSHERIKEECHEISNTS
h. EORIE (AR, K B8 HiCiR (bR, 4
Ei, £WR) . ST ({LEe. MER. B0 X
FILFRFNZoOH T2 08— b AV MBI AEE
N5, CCTRAGECATATHEOREE LTRE
TAHEEEATVE, LEd - T—RICBEHEL A
F4 FOEFEROTWAEEDHIDRITNVADFELT
WALCIAOEZ FLIRES RS, C0ar&T ]
%7 ERIAD SBREAUEE > TE D 3FERISEBROR
BREALTVWAEDIETHE, O V—REICY
7 ry T ERTED. SRR THEENEFT TS
ENTEDLIET-TVE, . oo
ﬁﬁ@ﬁWGL%UTﬁ%&TéMMH ¢¥Wr
OFABEHICT 544 F 4 BBEHMTE D BHFEM
M EENEV, LALLCMRBEBETS A 744
7 WIIREERETIC ST T EAVTE, o, BIENAIE
iAo GMNEERENICRFTSY—LELTOH
BEHEFLTEY. SHECRIVEL bOEEL D
5. _ o ‘ _

2, SETAC LCA Case Study Symposium-

A - EH11EIZA 2 AGR)

157t : Sheraton Airport Hotel/ 7 Y & v b

£ : 18y H. 1032 (R4 OHH : 156, KR
— ;144 FT2of)

SETAC Case Study Symposium 3 4E 1 IIEI\. fi‘#ﬁ@ .
F—2E2HEL. THACEDLSLCADEMTEIC SV

THETZLHTH b, THEETHBEEDF—<iEH
BhE L REFEMEETH » 12,

HEVE DA CREFAFME LT, Volkswagentt,
BMW#t, RENAULT# 0 &EEEHSHENTOR
DA DVWTRENH -2,

Volkswargenttid 4 X b YV OEH LT 2BEOH
W FEH % Life cycle stage & & ICFEMICEE L 4=, B
I3 HHEOHRAOHHFE I OVTHE, RETET

Y B

WHWF— F G EHERZ B EVWHIRIRTH B, 2L
EWMEOPTEEOAREZVR(REBHTIEHO TN
M) TRERO/ES . 10008 TH.5% LB E
ETBLTED, CORREH Y FATOREL L TH|
AL THTEOMBICE - TRITT 2 HEETH 5,
BMW i3 B30 LCA Tz B 873 (i BB o 574t
%, BER, YUV LY YU VOEERICES
BOEZELUFHEET - 2o TRRAE—VIERD b D,
HNERO S OFEORELIT-TH .. EEMTIE100
km# 7D OETTHHEBERBINIE RS T EERL
7oo 7 L. ARERFRREOH IOV TERNCH
HLTEY, FHIEE SREAEE OB ETIRIL
BREERETH A o, HFEMEARIIDENEL
IRTLCADHEL LTRETEELREN S S,
RENAULT# S & % #% I3 LCA O RHEE 45T =
Tl VIRERTHD, EOFHlE VI FEORE L
BHSREEHOTH>T. S
S IHOBREBREL T u— %ﬁiaorkb\
ANy P OREEZETHET A I LEFIETXR
VW, 30w/ STRIKPEI BV TEDOLCARTHN
TWEDTHEH: CHoORENTL-TCEEES
TH =1, .
—%ﬁﬁuﬁéﬁroﬁﬁ&wa;b ﬁrﬂmén
BZMBOFENEEAETH T -
Patyk(IFEU)RICE(FIA = >V 1) & rkﬂif‘tﬁﬁﬁ o)
TV EDHEETf, CORBTRELY VD
EEELIHARBOZENBEREINTHRVAT. &
FESERDBICEL Tl W Ll ¥/ —ib, KFE. -
NALTY y FRLBEOT VY >0 THid 5 &3t
iy REARENSIEEYERL 2 &R SN 520008 %
SRR & L Ao SRR EIRER b,

- ﬁﬁ%kﬂhﬁﬁb55?&%'(?!;*&?@#&%75“5 -

7o

Weidema(Institute for Product Development)id &
AF LIBROWIRIC & 2 BEM OXBE~DRBARO
EAFEICOVTREN L, &2 TR—HIE LTRIE
BlEME LTHBONAE(ZEAE ) ~NDES
oWTRL . BT, $FBmELEET ST
2B ONAEEFHRIE I VT VEDHT, MR
TOEADT -5 H6ELEI. OKKRTI.kgDE
MOEEOAZAMELEWTV BRIERN B, Th
KRBT 753 H00.5kgEFESERMA 5 T &T0.
25kg DR SR ICEEX NEIERED (Foy—
T4 ¥ Tppal)e COFIRERVEL. ZOEKER
RAicT 3 ETHMOEERRMS Y uEML TH

B BHH E TR R

10

JLCA=Za—2ZNo, 17



%séunmigiﬁﬁﬁ’%?ﬁﬁﬂ'%a R

COI‘tlJO 5 (Ecob11an) #i%m @%%@%ﬁﬁﬁﬁﬁé
*@k@?%ﬂm%ﬁvuauufﬁﬂ/#%ﬁj‘
E LTI, 7% 5 E LTRA. A% HEET R
& UTRMES &0 S BRTR Y+ U A £5E. B
B AT B, WY 27 L, BETROBEN
%<\:m%®9+0¢®%EﬁHMQE%Kk§<
o5 L A L = o D

Krewitt & (IER) S 2{b LK & E%yﬁ%ﬂm LCA”&
oo OO TRISROLED SR E TOTRICED
34 Ry b YENBBRSWTRT & 310 BxternE
FRHWTEEFSMbT- . Thick b TEOBRIICH
LT, BREBOZHESTH. HHOEE2X M, =2
VAT LEBRBCOEERME IR MW TR L &
el D3 A MR ETO I A REEXTUFN
OOV T H/NE W EER LI, Z0EE, K
RIcHEd 2 & B8 T TICSHER IR FAEVELY
FHRBOBEHEEMIEOD b= WO R MBS
i Biticc NS4 B LEAHEE T & RIEAS 5
LW, o 7 VEMBREZI R FPTERTS
EHn, COERAAN I FERELEHEI I &R
BLAERE LTERICET S, S8 b 1 /82 MR
DEENBEENCRRB I3 TES RS 1.5 55
Kb, ShETOLCCTHINTZA-IX FOFEMNE

| BDEIOREETL.

ﬁ@%ﬁurwésmaLtFEMLﬁﬂénéﬁm_

&%J{Ea‘léo

. SETAC Task Group (Welghtlng and Normallzanon):

HHEI SERRLIGE12H 2 H(R) -

3B = Sheraton Airport Hotel/ 7' ) 2w/l =~

H¥E#H : Thomas Mattier; Andreas Ciroth, Yasuinari

Matsuno; Norihiro Itsubo, Stephan Volkvein, Jyri

Seppild, Sirpa Torkkeli L L
ATGTIE Weighting (& FEM ) HG 1= '9"’\ & ﬁﬁ‘%

AP CET, ThETREESNAREAFREIHLT

mﬁG%mﬁﬁ%EH%*&%ﬁwébfuab%@@-
&C & Ciroth 5 S L B & EF B0 B KD

3 ﬁ‘ﬁ’&%luﬁ@ﬂbmﬁnm%ﬁ =27,

E#4 . Must Criteria(2 TOEENFR TN E) &
Goodness of fit criteria(ifcd T ENREEF LW )DZ
TR E N B, Must Criteriald Consistency{ — &
#). Reproducible(FHR# ). Transparency (BIHHE).
Generally applicable( F| F§ ¥ ) @ M . - Goodness of
fit criteriatd EiZ The result of weighting (B&A 7D

EENFTEY 5 AT E L WEEE) & Criteria assessing -

practical aspects(FEOFIF LOEE)D Z 2T K5
AN TED G TIERobustness, Precision, Nuirerical
Consistency, Sufficiency, Correctness, Unbiasedness,
Transitivity, Invariance, Transparency of uncértainty
sourge in theresult, Avoidance of different weights,
Resolving power and quality, External validity,
Inter- effect weighting, The science used® 158, %
EdSimplicity in application, Availability of data,
Simplicity in result,-'Singlé scores, A clear plistin'ction
of subjective elemients in the method, Flexibility of
the method, Flexibility to cover new/different iripact
categories, Flexibility tocovernew/different
applications of LCA®D 8 A ERET 5, | . '
CINCOEELW LT, ThETKRESNIZED0
thv5 Eco-Indicator’ 990 B &2 b icEAL T YL
CHEHDERELTR, FTEEZOLODENEB
ETHMDIL WIS, - EBERZDEOEHEELE
$TBDOENHKAETHH L BlechETRE

ANLBESEFERENE FoERLFE L LTVWION

Frig I VANEEDTEERE L, SHREBAAF N,
BEFNECE T 3RROFENCNSOEFERFET
Foxow VA MEELRHT
3, SHELEELTOOXECBTIERETI. BL

HEL b, B O BPIRISEOER DA A K51 M 1F
N kﬁﬁ%@ﬁfﬁﬁ%f%@#ﬁs?éa it
DIRY =L omBO-agELTD

REEESLE VS BH)0 H KR, Weightingfllo B 2
EH’UH&%%LE:{D STk 3y EL@@EL%&%Z

%b\é‘o Bs

4. SETAC Impact Assessment Working Group

HAHE ERRLIEE1ZR 2 H(KR) L
IBHT : Sheraton Airport Hotel,/ 7V 2 w &M
HUDIKAWCOELRETH S Udo de Uaes(CML) i
5SETAC - Europe D S OFE oW THEIENH - 72,
5 A21—25HIZ A F Y RUEFWTHE S[ESETAC World
SH# (FLESETAC = EuropefE&) A EAM#E S, 2
OHRTLCAKBL T 60y g »HZFSh, 3
E&ﬂéﬂﬁb\ifbﬁ%ﬁgﬁfééo '
Tmpact Assessment WG’E%&T% {1)Resources, (2)
Climatic Change, Ozone layer depletion and Photo-
chemical oxidant, {8)Toxicity (4)Acidification and
Nutrification, (5)Normalization and Weighting @ #
ARG V—T DERD GEBRFIZSVWTHEN S - 12,

JLCA=a—ANo.:1T

11.

BRI EE S



EOXN—THREAF)ZA(T54 b)) TIThh A B
W EHFNERELRETATEEREL L THED, £
BEAHEFEROERE THARAANE DORDED -
72o BHEO I NV—T i ABIOREZE T, midpoint
& endpoint® B A RTHEEL AR L TRELTE D,
ZOHhT HITI L 5HEIEYOLL(Years of Life Lost)
% EZIZ >V TIRDALY (Disability Adjusted Life- Years)
ZFBETBEEERNLTVAEERK SN, DALY
BEBENFENEPEAZR TV A0, Hi{LoBEHE
ERT ST WENAS B LW S IERHD o 72, ERERE
I DWTIZPAF(Potentially Affected Fraction), PNEC
(Predicted No Effect Concentration )% FJ B U 7= 5
EWFFMOBRNE1T S . HA. BRI N—T ORI
HEH LT REEZED TV B R VE. BETE
EOHESHFRETH L 0D TE NRVELERE
MRETHI &, Eﬁkuauf%@ﬁ?éa®#m%
FiFif, R
FOE, BERN AN TLAUNEP & DEEEZOWL
THENRD » 2o UNEPIL L B4 — FOSEHEE LT,
ERALEIEEHNE TS EMERETR TV S,
HEz—-oy EAERSMERBFLTHER, S5ED
SATT VT EOFEAIMESNIRESHTED .
SROMBICOVWTHET ILERS 2L Bhh 2z,

NE: 3 (=L FI s,

: . REIHR BF HIZ
SEOTIFOFI Y199 8icid, AFHTsHEET
(o, BHENGOUEHK) I & 3 HiBHH D, &1
chD NI 1347 449 A3k L o, BRISSHFIRIRIE 4 — ]
HED-ABNBRELE LTRODTORBTS » 124,

INFETORB. ABENRS I ETIOIRY M
REWRNENDI-LE VRSB,

1. ERBEOEENFHN-OHE
HEAEMLEOLSFRHARKG., (maFfossv
18989%2&b-T7) OFIKRTL S ICHBE 3%
Wi FEEPLLETIFEMR. HER - XERUL
DA, X8 -BHERR, 8 - ARRUES. T~
FNA B EERIERAN, Chid. SE0BRE
DY~y PREVR ARG TR, HBEL LD
—RREEC B EFTVA I EMD, FAENRTE-
N ERENEELIZIECLE0TH B,
SEOBRESIBICALEPHTOPRET ZHLEIT

TRNFE— SR
KEERS
£
HERR
B e
] ananias
- B Z Dt

1. HERHOSEFRPER(%)

B, Txaryad oy EWHIESELDLEELTH

L3BELTOMEERELE, 2010, &o¥iIRk

BECEI THRB T 29N TOSRIc>2\WT, £0&EE

fiEic>WTRIHERLZA LR TBIEH~ V) ZBTRT 3

£3Kbli. TOH-FRERENFIOLEREL LN,
%E%&@ﬂi;:&—ygyawﬁ%%tiﬁﬁﬁ

H ot

BICSEOBRRSREEELNRELTVE L FVA,
RFIL Y g —PREREETRRIEELT 2 2L5
R AETIEHITL . BEPEEREOEREZFBOER
(BUEEREAMT 2 ) THRATWE L A HLE LT
Rohi, i3 AENCoRIEICHET 2 F CHAEL
PMFPEERE VDI, HBHOBEEbE A LS
Mot (AT ESERDONEIENSL, ZHL
FE AR s TV I EBRBEFEOEEERITERSE
DEVTH -1, WHTH—RERELNRICLIHE
HOS55, BNET OS5 AELENT 2 T — R RAN
ZEEFSTBOFTGFE 154, dEAELTH,
HRBECHLTA A—VD5RDALTEL ., BT idEH
HEHRALDSUCATEREL TS I28na 5N, B
BT ETOoFMERONLITH D,

g, HEEI S, JOF - THRIEYEPAE
FEENENFEESOEIBSEE LAV E‘P-‘
fhER M S ORBEB ZMELE BT 0D
%F‘z‘iﬂ\hf:o :

2. LCAOERRROETR :
LCA (iEREI I LC % L ﬁﬁﬁﬁ%ﬁﬁﬁr
LG oBRRALNT, ¥V /v, Va2~ 4+
JRBETH o7, ET-LCAEMBL THMETTHERL
HLTHLCAENIR, SA 7% A 7 VCRIEAN AR
FLTW3 L ORBENRRTHI N,

ERTUEENIES

12

JLCA=a2—ZNo. 16



3. MBEEOBNAT 55 Y s Y ORS

LEELOBBHBICMA T, 2B THEREHEY
LEELNT F 50 Y a VABlES R, ShI, RIS
OEMEFRI T LiILL D, —FHRBBEFTREIRLS
B HBERECAN, T30 7 Y OBLERD
THo3 kS UTERSE BN,

Pl SBAOETEHY bhiF = » 7 RS Vb
To A RRBABNOEBETZ A X5 Y~ @EL
TH oA HEEASDT LE Y bS5 L0
EEE, 24 XICEAL B ETREMBIKDVWTEAT
H55 S ERENTSEN, LPOBBHEELA Y
CYFATEMST VD, $h, TIEBUTERLT,
59 FRAMD YA RBRTY Y=Y 2y Y a—<—0
VARLEF 2y Ly FRRELThNDPTVESE
WA, HEEVS T f—L%AﬁﬁﬁﬂtouﬂbG
ST HEONCODWAI L » Tiibhik bOTH 5.

lzazedvy) OFT0s5 LT, BHORED

B CTLANFE—PAM TR EYE I ban s

L TRERBOEFEZELTREL TS, HEOV
VDRI LD, ZORDAEANELALL > TH
BEEREETITV S,

Zofh, BET w7727, ﬁ@%%ﬁﬁ&ﬁkm7_

FS 7Yy a vHBARDED - bDTHB, CHETO
BIEMEEOBRESICHENXTRENGOOSMM S -1t
LB, RECHBRHHBELOARY MEED
fod SEENE D5 1.

4, BREo Ptz F—
ET%&#&T\Tﬁm//TJGA&t + —
gahi
-ﬁﬁyxﬁvarmmwm-fuéyﬁﬁoa
Y f YRR b A Y MIEEEENT
s IaFHAL L RYT A
FY—vEAEI -
cLARFYTIEI F—
BEENT p—< v AFHE(EPE)F a— MU T
COFTHEES Y R YUY LR, TORBOBMEN
BT IR E LT, SOV YRIY AR,
Wuppertal Institute for_‘ Climate; Environment and
Energy @ Professor Dr. Ernst U. von Weizsédcker 7
ERI#ETHRE &N, Factor Four®7n o7 +T
HANBIEO S 28X, BEOENEED XNV
F4AAway TChdbDEERBICEEEESE
Z5h] kbBsihdh. BACEIC L 2REREERR

400/ 60.0%

0.0%

20.0%

Aﬁxﬁﬁﬁ,ﬂﬁﬁ\ﬁﬁmx)%a%m&ﬁuik
ﬁi%ﬁﬁi& R _
2. zasuy BT a - b/r%ﬁ&@%ﬂu
3., BEOWNETHREREX . ‘ .

B2, MBI & 5SROBEEADESD
Qﬁﬁﬂmﬁﬁwnﬂﬁéﬁﬁhome/T47f%
HMram~abhiz,

. — R EE ORIB R AR :

fﬁ%%ﬁhjhfm ﬁﬁ\ﬁﬁﬁ%mtxxzﬁ
BT HAT35% % . —RRE BB 226.5%TH - I
lﬂinﬁﬁJ%ﬁk?%iﬁ@%§%®k$ﬁt/$
RICHENTIIMEDTE sl &, PPESHEC
2TH5, HEEOBEANOBENEIPEVON, £
5 LEEEERS  VANREOERELE VS AR}
KRENEE VoL, BRIV 2HFL 605,
HESRER bEME LR REEOE % —RH
BRI TwiERic, HBRENOHBHBHERD
EBEPLIEADT I/ 2 AORBOTRIEENREETH A
Do

6., T2F7OY S VA0ICEITT

TS AR EAEBRNERDIE VLS
70 V19T H -7z, £ LTA0MEDLF | EHEET
DETENBEND LR -TVB, SEHELEE
£OHT LIS SRE S HBLEVWEDOERE b
boTW3, $HBOARAE LTHERS 1 Bz EYTH
BOH, ¥, btk 2B, BENGO. HEE
BEN—BEI ST ZREHRH - BRZROEI] THY
(M2), AZOTAHEY TREEREMNISNLNSH
LAENDELTVEZ LHDD S, o
—F. RBEDSD THERERSHDIC V) THE
& BEOHEANLPTV LS K IRORE) EOBYE
bHENTHED, Ta70F v EREAN, F0a2E
F 2L LTWL S EREETH S,

JLCA=z—2ANo. 17

13

EXBREEGS



SBPEFEA LS~

BIRE

ST

'z&%/ﬁéeﬁ

T B &
PATHWAYS TO ECO-EFFICIENCY- 2-23~24 Melbourne/ = | Centre for De81gn at RMIT {8 =
Seconds ' Australia TEL 461 3 9380 1429 FAX +61 3 9380 2722
National-Conference on Life conorglozemail. com. au _
Cycle Assessment http: //lca conf, rmlt edu av
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enorder, htm
Cimseisic] KT LCAHAT +—3 L/MELERIEEEGS
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