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Railway industry and Life Cycle Assessment{LCA)
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ABSTRACT

Life cycle assessment{I. CA) has been developed from the concept of life cycle thinking. Life cyele
thinking implies that evervone m the whole chain of a product's hfe oyele, from cradle to grave, has a
responsibility and a role to play, taking into account all the relevant external effects. LCA is an analytical
teol for identifying environmental loads and assessing the envirenmental impact i the whole chain of a
product's life cycle. In Europe and Japan, LCA and ecodesign study for railway industry have been
actively camied out recently. However, LCA for ralway mdusiry m domestic s shll fant. LCA s
standardized in Intemational Organization of Stendardization{ISO), base on the ISO 1040 standards, 307
life cycle inventory(LCI) database for infrastructure and base materials have been established in total since
1999. Some of LCI database can use in perfonning LCA for trains and railway infrastructure, but still not
enough to derive accurate LCA result. Therefore, railway oriented L.CA methodelogy md LCI DB are
needed to be developed.

1. 4E

214719 ol AF = 23y T A2 ALEAF 71E(End of pipelolat Moy FA3F 2
E ##stn A& Zhed Ag(Envirenmentally Sound and Sustainabie Development) g &4 &
7 #% Abd 2l o B F (precautionary principle) ¥ MESH TAE BHilsn doh By
A o8 gle] ojei gt Wialsh Aokl A e, 4349 SdE s 1§ dad AR
ol gxim glch.

S8 RAVELS REPID Zages B Hoiddos #3452 % (Environmental Performance
indicator; EPI) 71% %} data formar?] EZ8atm, ol 44 =75 /Mdatm olvk 2 oa2= g4 4
A Az A shel=eke] d=2, 234997 ® data =3 A9S A inventory software =T, F24
35,7?94' AFAH B (life cvcle costs) T A& H2L 2 Fol 9tk S9N e DHPE MA@ FE34 B

Cé(em.riror‘n’r'ler'ltai profite) 7kl o3k < FE aElygr} B3 WdEolA s Al dake el B 1
wale] wiFE ol g 22 vin 24 5 AR g dAY B4 falaalok

s elgiEim wpekE, S49 3

w olRWsim Al shgE 4
s O}RTSEE Eem, Bg

e AT ATvIEATY ATY, A4



47 Al BEe] YRAYANE AL ohts) 2ol #4ED 90 Y BHES

perrl 9% Ged 27 E ONEE R g8 ok Sl opa A e &6 e B
22k ol P AR 312 F2 AdFgelch M =L &Y 24 272 28d ¢ e ARy E
o thefl el w, BEARANM €4 Jtsd 27 LCI DB 72ESS B s doh
22 E

2.1 AAFP7HLCA) B7

2EEEA W ¢1de] gl et AE Aze FEE #FG9E Tl 8k

o9 pe xgol B WAIYE ABS AFB(ite cyclrdl FH AIHD, OB BHLNA 9
# 7|88 A mdo dusn Uoh olg J1WEY Sush dsEssiels oA

oAs AFHARGife cycle thinking) AAE 2 §3c2 Ay 2lgeint FAAADE adh
& R B R (cradie to grave)d Az A i AEAAES s Bdenh LoAs AEY 3
WA 23 245 -@:%‘”T—sl-% wersted gFd vlAe d%s #@oists AR B =Tt
g = ik, HrA AEelst §-2 BFEAEER ole MulAE ZFEc. AHEAS 48 B3 Y
Heo R S, 74?% Az, /‘}% s W EHF Ariga] H{r] 2 g ‘:Jr?ﬂE 25 Egsch
gARste ¢4 298, 7 £9E, ArEEW ol AfAROER S £EE A &
A 4tz ez HdAd , 2 73’ 24 B A dEid dAaaz g FE Aol obd H
A Fgs drlghal

IS0 1404009 o&ig, LCAE S8 9 B #9(goal and scope definiton), AR HHEH

{life cycle inventory analysis), A3 <943 7life cycle impact assessment), B33 2 a4
{life cycle interpretation) 2] 49tAl2 FA=ECO D P83 2ok LAz FHAAE 39 14

R gict
ﬂfe Cycle Assessment Framewoh

_ T
Goal and Scope - \

Dafinition o
o

s o Direct App lication ;
L .
, Y " - - Broduct
[rwantomy davedopiment and

Interpretation .
¥ proverm enk

- Strategic planning
- farketing
-« Dby

' ! -
impact - \ /
stessment - /
Mo eereereremeee— W

Brealysis

A

Y

W

Z= L Lcas Pl AAGS0 140400

LA d7e] dAdgl 242 ®BE 8 B A2 fAds o|RojA, 4 A 28 HES o}

190 14040, Environmwaltal management - Life cycle agsessmment — Frinciples and Eramework |, 1997



2 ol 39?‘3}9313%
A LCAE TH%E BEXs g8 mHEn, T EHe 54917
2ERETY, AgEt 26aY 55 719

A BERY oAl iy M2EE 2423 YWe EE 4/2% A Ednput/output
daca) <e]‘6]-_:.. A%t

5 AT AFE DA 22 DA £AF £US T AT 0] B0 YuiE P
% 0AEXE ru-a o UAE s Gt

4) ‘A AE R A el Aoz E2EA Fae GEHI FAF 72 EF
#AF6A Hdstn B2

LCATE
1 AE AR o BAAM AFe FAFHE WA HE E we,
23 APAL BF B AR 219l oPkEAe ABriE 0 B3 AEent A9 dA

Ee A,
3324 rRle 2@ A gAAdSA e 97,
43 sbA RS - B4 T3 gAY £ 823058 AE HArg Fasted

=&t 2 3 3ok

2.2 ANPER(C]) DB ¥2 8%

LCAE Td87] fasies AFANads 7% E Z 2T AEe d8ddA 28 548 2 e
5 AHE A LCI DBE Zam #Ho}. 1CA #ﬁM tﬁf‘r%s’% Azb B odlEg diele £
gofEl Al = o, o3 diele]®] £ 28 LCA EHo H Hel, wbaibad 424 9 o] 5
3 9 LCE DB 3. oE g8 FusMe _ﬁif’é %1-1: =7 LI DRE 73910},

Fefid s 2t 1990d R H A B 46%1 =7h A1 8 Fa dabAe a#
307F9 LCI1 DBE F&S A2, o8 A7 H4Y € Flx2M=2 T3 DB 7% dHg =
£ 120 vebigict.

2} LI DB T Yy e 2 BeE gt 3 954 s, 200



ZE 1. F9 LCI BB FEERE004E 108 g

T A AL R
E=2 o8 21 7
A = 7 3 4
Ep| i1 11 -
=718 e 15 g 5
z| &k - - -
A 71 41 30
e 717 7R K
nE g 5 -
A=k 20 16 4
EEREY 2 4 4
) e 15 z 13
s I 36 - 36
ERRED 21 - 21
RS 1% z 13
JlEHR B el ED 4 - 4
7 536 108 108
T 2077 149 158

470 7EE LCI DB S04 e A% 2 7488 g3 g2 dioeye] 28 2Este] =8
2o WERRRITE 2 LCI DB e B4 8l oL AR 9 %%%’%“)9 H7F LC 383 e S
g &g ¢ sl

EE 2 BEAYd] &8 b5 1O DB
;.g. AR o EBE
A 7 ], A, Mg A
o r1AH e, A, B3
9, evimy s ags

234 |72 ARMAEEY g SToEEmY, SRRy 2

ofit o
{;ii

FeEE, JEolE & 9RelE 4|,

Hagd | uwh, obed ingot

EAE T
Fol# 7RE inection mroucing,
axtriston, weldng, pressing, blow

=73 reniding, wacsem forming -
kg ek A, Aka-obig
#l e spot H8 -

#e miﬂié EAREY A Blone sue ma

nE - EFDM, BE, SBR &

ay |70 AR B9 A8 T9 -
2] 47 e iy

, JEAR ARE, HekE o
71e} AT W EdRE] clolos A E, B

S HagdolA LCas o3 &£7] HHm, ZRaydd E48E LCI DEE ofbF 19T Aeol

31 hpl wwe knene re keleifinger.aen

4 heepd/ www keta.or krleiflclasp



e 2 23 LCA 78 A 4HE3el d2HA tpd diel® M(data gap)e] LASA Ho. o=
28] HET LCA HIE & & g9 dgein. uaks HE4gddd 548w Lea THE 2 #
Al &3 LCI DB #&<] Hasr.

3.8 &

d4aldoAs dddes dAdesn 2L Jle3k M (Eavirenmentaily Scund and Sustainable
Developmentys Z49817] 3 Q4@ AN 2B fabFo], 20 F=(HTAF D HE 2 ZelofA
2 gAY &9 A #4F go] Bag Alroint, A decr BT 2448 HWoE #9 Ang
2425 neld LCA B2t 9o e 8l °lf B9 24499 LCI BB 7&HE e & Aele}, =%
ooz goE 32 S35 ol EAd)E pas #9183 A Ed A (ecodesign) s =0l
aFerh =23 A ARAA A(ife ayele approachyS 238 #2244 8L B2 8 g2
ell Hg) Hest g3 ez 2438 JEFSn, ol rirgezs €23 £ e 2EE 24 € A
=]},

Faed

L S HA A A48 (2004), “S2} LCI DB 7/ EE 3 gel 2 8 #d, 3814,
g Aikrlsd

2. 18001997), 180 14040, Envirenmental management ~ Life cycle assesament ~ Principles
and framewcrk

3. W, Dewddf et al(2001), 'Integrating Eco-efficiency In Rail Vehicle Design", Leuven
Univeristy press

4, Raul Carlson et al(2004), "Standards and toois for environmental design and supply chain
management in railway industry”, Eco-Balance 2004 proceeding, Charlmers university of
Technology

B ICE{2003), "Eeology profile of German High-speed Rail Passenyer Transport System',
p.A3-~-31

6. Cardiff Japanese Sindies Centre(2003), "The Shinkansen and the environment; friend or
foe?", Cardiff University, pp.1~12



