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I. A &
1. 9o Wey U S5

FolALEF 63H7P ai’\i‘:} A
129 BAEE A AN SES WA 2WHn e,
OECD=Z7}9] AEH71E LAFS 19809 3479F A4 1995 )&
4849 E0 g Z719T, 9P WAL 410kgol A 510kge 2 &9
t (UNDP CSD, 1997). ol$} 2 thapanlsl Bazers Aarera)
< As5E F Ydue Aol HA FHE ortexn g 599
Wuppertal 0'4-?_/{:0%] T2 MAAT 20%7F AL 80%E A
st gler, A7 £FE AAT o A AdivlE 75-90%71
HFasolol don AHI L Aok A 2uFES FASI] A8
M= 4uf-108) ) ALAE F77F BRsiteE AFHE Ao

733 o] g AAYLIWCED)E 19878 FOur Comm-
on Future; 2h= HIAdA "o A7t AAES] B2E 93 3
g & de 8L AAA &2 & AdY e E UEAIE e
walvo 2 X715 3 7| d(Sustainable Development)] 7HdS 3
AT olF AVIZ EEE =l FAELEE 017 AT HAA
ke
k=

n\l

A

L
Ofr

}.

4T

4 wdo] A&HYL YoH oldT 274 FE o
2 1989d UNEPe] 23] # A A4HCleaner Production)2]

AR FRALEe BA 2Fel P AFHLAEE «46‘}
© AHLEgEe AFeE AFLEE EolEA drix HAsHA




2 FYYLITE A ET

= YAYEY AEWin-win strategy)o]lt. UG ¥R %
S BAFAN A BT FA dEF AdelA _WEL 273
BAAY Z3E T A&V T stege JasisbEA 33
A 9 =88 53] BET Ao 3Me BA 200837 4,590
A9 oGy Z2HEE AHASY AR HFE ZeFEHn
7994 HE Y W &S FHsER o n, Proctor & GambleAls gy
AE 2 F2AME FRUAE T3 obF3AUb2S dEYel wAg
AZAI7I @ 2500989 ALelE dzketn ok =3 UNEP 5
FANFE B F¥ % 0FY AIFZAAE BAHNES 53
3 AF e AA"ES A3E] A% +0 ow\i BRRNE B
] ok

aEe) Tl A e wet %ﬁLﬂ A
A |zt H 8- AL 9d 1279589 YA 95 2=
8912919107, '97Jd v 3246279402 F&53 Zvn
2 393 Jok (WL, 1997, 5; =23, 1998). #t

1) AFA(196))HE BPARTE Rk SAYY FesEe AAZ 10%
Azl BAE Aoz FFPHu AT SIS ATAWME
20-30% FFEo 2 et Ut
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A 2Hcleaner production)e] HdE  FHAHES
UNEP IEdAE ZAAMAe AdS “o7ts 373
iﬁ}_é—}‘:ﬂ NIZELAHS =0]7] Y314 HBLA/—\-, z
ol oA A

et o FAHHE
ek, FEER AT T4, 2
E SEII, BT @ AMHl= B
o dAS AETE TS @ AEFF FHESFAA
AN HF HIIGA7A A3
oltt. ole AMFAHIE AFE FUY FAL AT NA
o, AFEA L FAGANMTEH LEEZ TS AHH
I AAA G A ARE HAstFozA FARHEIF A
<2 FAlo] FF3= Win-Wind e 7dolth

olg} o] ALY JfEFL AIELA, 2949, N&FH A
A, ARZHZ, AVEHLE, BEIHRH AFLADET GIFT
HURE 28t Aok 53] 2444, dzZas4, DIE 52 &
BALH FAE FEF MELE AR HVIE 8tH, ASH 44, A
ARFZT T4 MEL FRFBLZ MEY 72§ FAHd= A2
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2) "The continuous application of an integrated preventive environmental

strategy to processes, products and services to increase eco-efficiency and
reduce risks for humans and the environment" (UNEP IE, 1996)




6  FFYITE AT

E2 olfld £ itk o3& MEEC disiMe 28l B A
A HEEE o

2374 71&(Cleaner Technology)2 HAAArS 93ty FAHoE
HLHE 7leg Bile Re2AM AEA2] 7)€ (Clean-up Technology)
2 giulE s Jigelthd) ol ALFEFAAA BHFLEE AAIFAY
Z&37] AT Ve 2 B3E3HA AFS AAEI AT e
2. 98X H AFAMA L A A A 2 ALARS
I BAHLEE HAZT F e FHE SHAAMY FAAHA Je
ZA AZAE7IeIde g8 AAFdRE vieelth ol AdE E
AHEEtn B4 Ig B FUANEZ ZFAFSE FAYEo] ey
AFAA ol g ATdte FTL2AMY gujg et A7
HAAQ 47le®xt oflEr 44 FAH HEH BHLEE £
I GEY BAEE Fole AL =¥ES xRt Mol

12 AFE L GBe st AR

ARAB T B3I AEH FHL HIEG wj&Eo] 42
A=A & AAsI] xFWo] TIHolA U AN 2He
*3‘47%01)*1 LFEER IS zﬂﬁmibﬁ ] -2 3} 45” Zo ]31

leémﬁﬁr

5 A P
A=, Hy12s 2FEANE, 844 237 99T oo
Nee P2V AREDH J2E AP AT mOE oS

to

3) 8471 FAY 2E & FHE AF5}AY SHR EFAAE
F 2 X7 7]%(Remediation)", ¥} & (end-of-pipe)cll A HlEHE LEER
Heg)she 28 71&(Clean-up Technology), Z3n LEEZe] WAL AH
X2E ZFole #HA7)%&(Cleaner Technology)l A7tA FH2 7HE F
o}

i&;%mloJ{n:




1. Yggrel AHe 7

AstEe Asolth FRALEAT AFednel Fa AolPe

[orstd <¥ I-1>3 Zoh

<E II-1> AtFg2z(er Hyditgdel Aol

A3 Ane
A7} H7EHYZR o]
AZE 2 TH MAexn $7
AL 24 Fo 2dBs}
B9
cdpeEy FAMAxHo] 7)
Aol grlagioz A
BAEAS] HEL 9o A
AFE7 e &
SR 0] Flzolt s 9
=
BANNEEE =3 77
zo] WEd =
Edeo AFLAL MRS &
FaorE

2g=d %

4oz <l

£ 9 BuEoz Y

BAEAS] AL A Alde
ﬂo)oi o]/d
L R o B =< B P B
7IHE =4

el 7Fe] aulAe) &7
e= 2 A% 0 2PN

Haztd A&

#7180 FAF
AHE, #83 Al

[o]

oA ZHE vie} o] FA
2E3 ot AT YT HYEL
o MEE FAstE dRELEAM ARHIEGE SHEHA A




8 IS AFAET

HEEe gdige] 547189 &
ﬂi’ﬂ AHEE I 3lew, O A
Frea Aok o eME
o Hop ZAs] E¥Ees

o

o

oft
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J}U Bl
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m

“o} 3 & &7 (Eco-efficiency)" ZL& "AHZAEZEAH" NI
199234 WBCSD®] X 1A “Changing Course"ojA] AAJH FHo=z
19933 11€9] € /ﬂlﬁ} ”Antwerp Workshop on Eco-efficiency"sj|
A} FAZHA =Y AT RAFTHEE A FEF AGA 2R
e e FEFH ALY ARE FolEA UARY &FE FZATI
3 &e] A& AT AETS MR2E AAF J14E B8 AT
dozH E/E F e A F
(efficiency) 7189 YFolg}y] Bote olFxal st whAE Ay
o tig Fdolztx B & vk FA AL otid UNEPe] &5
JZEEA ] tiYg WBCSDS =82 AMNZ EYo] AP o
U F 7EA gy dsdAdE RadE O wel UNEPS]
AR Ui o= dzagAde Jgel TEHEA HAh

WBCSD= oz &&4de 248 9% A
2 of 77HAE AASET 3ith ,

@ BAEFY AMulxe 87 Alg(material intensity)S ZFAh A7

A& 8 Q(success factor).S.

4) “as being reached by the delivery of competitively priced goods and
services that satisfy human needs and bring quality of life, while

progressively . reducing ecological impacts and . resource intensity
throughout the life cycle, to a level at least in line with the earth’s

estimated carrying capacity”




I Fg4rel 4E 9

@ AE Avl29] oA AlL(energy intensity)S ZAAIZITh

® 32l FAHtoxic dispersion)S 7+ A ZiTh

@ EAo] A& -&(material recyclability)d ZthA]7lch

® AAB7PsAL e X473 A& (sustainable use)g H a3k

® A2 Y FAl(material durability)& =t}

@ AEF Avlxe] Mulx o]EE(service intensity)E TFAMAIZI T
qZEEHL VBHoE ZEAH F&AAM ¥t 733

olel & I3te MELEA HFAF YAl BAHH EEANA &L

o ZAF oleE EFd= sidolzts HollA F 7HA sAE S Ao

g B¥I= Z}E}

"Q o ¥ (Pollution Prevention: P2)'2 1975\ d 3Me] Pollution
Prevention Pays(3P) ZTZIH<S FHT ZL& A7ZIZ ASIHILH
19883 ©m|E7AA (US EPA)o] <L Hdu=(Pollution Prevention
Offic)® 4Ystax BHHoz =oj5q

o) ol A 19903 A A EH 2o (Pollution Prevention Act)d]
m2W QP old "AFEoY X, HIIGA olHd FIMEZ,
SEEHFTE Solt WURY'LE HoFoEH WAHHF Zdi(source
reduction)e] /Hge 2 sefstn ok AT AA L4y Ad
€ 283t U4 Z2IaHECAE T FFEY ofl A
| 5 53 HUIE 2 LEEHY TAFE SolAY Qe A&

5) "any practice which reduces the amount of any hazardous substance,
pollutant, or contaminant entering any waste stream or otherwise released

into the environment (including fugitive emissions) prior to recycling

treatment and disposal”




10 FPYU7E Ao dT

OECDe| M= #H71E HA 3 (Waste Mmlrmsanon).J /"%74 7HL:‘
& “AAE BAY Y R
[e]

X167 Ii‘rﬂ "39?’6‘}31 Aot AT o
of dsiME F7F o] ojde] B2 AHoA &3] FfE gl

o HIIEHASS tgeE FAMuiET 2L ARFEXEge]l
@‘Q_E}—: Aol A & zole EAste Ao BadET

Adelets Bl YRR FASUAE Aolg, AGsoht B ¢
Qe &zt 98] gaNE oFAE AdA el AWFeIT))
B2 Hasst BB £29 IFE Feoe P B

6) "preventing and/or reducing the generation of waste, improving the
quality of waste generated, including reduction of hazard, and

encouraging re-use, recycling and recovery"

7) OECDeIN 43§ HEzite] @z vttt A718 H258 A8 A
7o) TFE SUEHE RS Q' R0E YEgT REY F7l)
A AZEeY HFEThE 2L Y B FAE SANHAR d-Y B
de 5% FACHE FAtn Utk 1070 F7helA 97 A B8 (off-site
recycling) Bt} W£ A &5 (on-site recycling)& F+AIste & 772 F7t
Ae AT AT =T SZAZEC] Ay Fgd ¢AEE, dRg
= gy AEgel FAAEHD AT




I FFYe AY 1

24 AAAH7HLCA)

Y%7 % (European Environment Agency)dl] @w2H “A7H
H7HLife Cycle Assessment: LCA)"& “ALFA|~H o] Ao Z
2 FES], AE 3438 %Y 3 € HW'E Hody. LCAE
459 AHAARH A4k, B, ol &, H7, AEE T AF Z
Aol Aol AHA BAFFES FAL Hrste WY Eol
A el Bolth ok AZe) AM D AANE AL, BIH A,
vlAE, o =Zetdy, 5 Fuf(Green Purchasing), 571888 53
22 ARRAS 9P F0) AeH o

LCAE BHZAE vigtEs 3] Al3d FEA
o} #HE A ZEA L Adste BVl = stk Ed £
Zolo] wet T F£FE LCAMNEC AHEHI Use
(conceptual) LCAN A ¥ 7l g & (streamlined) LCA, ¥
LCA, AMFAALH, zr=EFstd(simplified) LCA, HFAFAIZ, AA
(detailed) LCA, LCAVIY T T%3 £o]50] A&HD
29 7R WEaA gow, 44Fv4d ZE BAE 1
FE FY € AEFES TFYE HoA TEH

LCAE ojE AFo
Hrphtdelelrl Hoe 2 71X AFE
AHAZIE v¥Ing 5 Us
A GigkET] &
Tk LCAZ Alxo) iz
HAA FHALAY BTt olYel FAL ALZA Y
A g EH FHABHYE Y8 w=A] e Ho ok st T2
golgh ¥ 4 YTk B3 LCAE ABALL 9T PHEozA 3

o FA

)
o
i
2]
Y
9,
kD
k)
9,
T

8) "compilation and evaluation of the inputs, outputs and the potential

environmental impacts of a pioduct system through its life cycle”




12 FIYITE AT

B84 71319 shet, gkt Hrh T4 oM BEHAEA 285
=

= 71¥ol7lx st ofEfiolAE LCASE FASIE EF 9 ¥HygaA,
BEE22A, g¥H7 2 A v 7HX Al gis AgFos 4
= ok

241 2% ¢ HHLEA
LCAS] $8e HA LCAE =3 1 3=

Aoz RE g ol LCAY HEFoke} %.17,‘;}3}71 %%ﬂt— A,
TAS 71%5S Ze B 7HA AFTY vlm, 7€ AFEGD FFE Aol
S5 AEY A, JdEEtdPe] RAE Hzi} ZiEd Ag 55 d
2 E F Utk

EX7F 233 g5ole LCAY XdHojof 3t A 2H X
< FAHY #HY, 715 ¢ (functional unit), Holy F& & HIFEBRD
Aol A1 & Bagiy Fol BAFHoor gth. LCAE wHEXH A
olmg oo e BADGAM oo met WAE & ok

242 BEEEY

E 2R H(inventory analysis)& HlelE 9] 43, A4, A 7
g5}, 4l Al2"EE 89 & XESh

A3 7Himpact assessment)= A DDA e FAREA
9 #¥E dH3}e ALERH &4%g. 48 Eo 1@ A,
Ao, BEAClE, AT, &5, g8, FELE 5
AEd, ISR ER FAUV/AE Tl AL LE FHE F U o
LoE BEE2RAGA o A7 Eo] °lE BHFEA F o= £t
o} B#EgERd g2 dolgE ER/3e Aol BLsth ggde
zt g 71Ed

RZEAEE AEF A KPe] Hol"HE 4

rob
N




I ¥y Y 13

A
=z
et
tlo
ta
o
r [
o
A
2 e

Mz HEH Ao oE & gl gl

3] ¥ #FFEA dEAMeE dErix #E dHolHE AT
LEEAY BHAM AFHE FHL F AAT A2 TGE 24
A 7 AE Foste e AL ue odd. 4§ £
o] A7t shte] LFEAY #BYEE AR LFEZ(0
Aslels, g, CFC $)& IPCColA st 243324 (Global

Warming Potential Index)& Al&3le] 3hite] @9z F4bsie Ed
3= 740] HE 333 Eg44dE 73t 49 €588 7
ARE X F2dste} g, agm REgstet 220 5 oge &
H

73%2112}013 od 7I$XE Fodivde A& A2AE B¢ o=He
5

H] Hl 51
3 o =l7h=A] %“%I%Ol 7HE, Z'I%Q-x— A 2 7 YHES
s u}%ur z.

2 A& (Proxy) ¥d: oJUA&H 2, MIPS, EZALE %

5 WA 7T F dE A5F

El
Shs
_]>«
fu[o
e
ok
b
)
:L
Ti

i
ot
(119

-

o
Oivor.i’-

.

iy ot

A J(Technology abatement approach): H77]&& o|&
2ate Anrtsdl met EAE PRt
ii}(Monetansatlon) AANA gt 2ujAte] AE ]
897 ARz Prstd ol wet HEAE BAD

Z1E AT wn: PHA WEIHEIIEIY BH

P AAH SE H JE ahEAd =2 EEE 2

2
e

£ ){E mlo \j OE

o

c}.

mﬁiiﬂ~.~ﬂlir~?£:i°?°
i—‘lﬁlom

s}

2




U FFYSTE A AT

ZRE S o T x

- A &M, BHEGH, AE7H A
459 GEAT FAse ALAT B AFNE =2 B
ook, A&, dooly, AZFFAAZA 7] (Analytical
Hierarchical Process: AHP) So] &84 4 it}

FeHAE] B} AFAE Rk,
¥ 2 ZA/NFERE Q

244 A
3] 4 2} 4 (interpretation)& WA 83 373 EA
2 EAEE LCAZHE it o
TAYEE AAlGT o] RAAME
& g R wE FFaF] EH:}
= 1B1e] A24d 3 ety Bgdged o
od2i7kA] o d st ﬂmg WAL

(
A
in)
=k
o]

2732134 4 A (Design for Environment: DfE) 3-& 2T}l
(Eco-design)ol&t AFo AAAHE Tl &7 viAe FHH 9%
< FHa2FANDF J=E FFL u3dty AFE BASe A& o
vtk AF AbSHE 98, AZXFH, HVE 5§ T O &
BE Ego]l BERE HACACA ZBHEZR DIES FRAL v
© zZTh DEE H72S 22AIE BAd ATE, AL, YA
7t Ve HAAE B AFe ARAFol £F (closed loop)E

BAHSFEE dte W 24E 2533 Uk

DfEQ] W-&2 HEsts 7Idvid B2 zAoldEE vetiin sle
vl, WICE(World Industry Council for the Environment)ol X ot
& DIETIS) 353 S o3 2ol 893z -
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- E2AY: fasEAALE S Hag, AEEEZY AHE, WT
dol & 49 AR, EFAMEY 34

- A H71E, duyR|&d], F54 SFEEIAAES 24

- AFolE: °ﬂ‘47~1§—€, EEANE E HUE B EZRHLS

- AE2E E Aol&E AT LA AYLEY AHE, &olF Edl,
AHEER Y St AT e (FET L), AFY EEE

- AE L BE £ A3 A A 2Hremanufacture), Upgrade
7beAE, A R By Bod 2FY AT

- FHF A g

DIEE= AFe AAAHS 34 4% Hdsstana ke
o224 LCASt 23% A Aen, dUAEES
ste ALY, dZESAFAE FEHE Agolth DIEY AEL 7
=9 DE =27, 2zigud]ole] NEP(Nordic project on
Environmentally Sount Product development) ZZ2AE, YB3} 1
d#=o] Eco-Design L2113, divjol=ze] EDIP T2 AHE Fo] &
|51 A

26 AZul A

A 2ol vl X (Zero emission)e] JHEL UNUEoA H=Ho=z 7
T e NELRA "AFAGN BAEFY Z2FH MEE H7)
€ AEE 9, 8% HIAEHE FEE ste AR, A4Y
o AxAPE HALTEZA MEL *P%‘Qqa TEI=E =
Aoz FolAT 199%d UNGE nEdT4E FHoz 43
ZERI(Zero Emissions Research Inmahve)c% A EBEHE AZE(Zero

O
¢

¢

9 1998 d& FY FFTHALY FEHRY ZAIET HIA, o] FF(1998)A
AL




16 FFYA7E AJedT

defects; TQM), A& A Z(Zero inventory; Just-in-time), Ej5+ AE
(Zero defections; Total customer loyalty), 25 A Z(Zero conflicts;
Consensus decision making)$} &7 AZdv]X-& A7LA A2
do stz g3tz Uty ZERIY A2dnde dAyEe o2

3} Zr}
~ A3 A}&(Total throughput): RE EQEo] ¢4 o]&¥E=
ig=
» A& -2 2 ¥ (output-input model): AATAEN o ALE
input/output tablec] x| 3t Y= AFL £ LAH
v #7180 A Ao EgHojol drhe ojwle] ‘AE=

F47 Ageio
~ 219 A3 (Clustering of industries): A MZ &S
oz AdyHe gu Ogd AFAEY FEZEAGE EET
g G FgozH HVNE nE, ANEE F S A
UG ol HIZT 7IEAGAAN FERHZ de F4
(downsizing) @] FE ANl & Y
Aessle UpSizings] 7id oz Hridoh
~ 7)< 8 2l(Breakthrough technologies): A& 7)1&3 Ao} At
EE% FE9 7FA3Z ZF(economical coupling of outputs
and inputs)& AHRHLZ EAEI] A 4 & 7t
sty 847 7ed A2"dAdA=gol 35 ojok gt
» At} A A (Industrial policy): G T MEx Zleagy 3
e B AR YA AA= o} F}.
A A A 27 A (Global information economy): 4% U] &
2o Arol A 4% A< JlFd2 grtesn Aok JIH
Ue A% A=zulAd AEY &4 BRuFE 3 ZERI=
“http:/ /zeri.org"2He YA EE At Yok
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o9t e oA JHA AMEH 49 A FA4H(Total
productivity)o] H7tEojol gir}. FAALNAE L =5 AR §AHH
of &d FAY G dAA A (productivity of raw
materials)S X3t FFH sjdelth ol dA AAAFT HFFH
o2 o]fEHE FEL 10%cE EnXn meld ol AT A4
ZAEE 21 dohe Ao 7|2 h A UNtisteAe A=
A g A8 ohd AAAE d3E AT Ak 1995
W FAAA AHE o™ v, JAZMAlel, yuulolo A AHLHR
on, A5at ti3e FEHlotlA 1999¢ 10€ MHZ oAFolr. =
S EAAZ(ZERI award)$} 74 AFH0 UMEHZE +H52

xS,

1997 84 UNUU gt} IAS(Institute of Advanced Studies), EC,,
European Telework Development Initiative, OECD #7339 2]3)
TF5 Fdoz A" AZdulAdd B3 Internet Conferenced] A&
ARSI AZA| A S TEeE ST 22 g Eddel o
3k 394 23lA ¥ Z(evolutionary approach) o] A A H it}

@ A2 € # 2] (End-of-pipe pollution control): =71 &3 ujZEo]
LYY Fo A

@ A A A AHCleaner Production): 917+ #7340 i3k 9188 H4a
et Ee4E =07l st AMulx, A, AF A F
THoln oA YHQ BAAHTEE AHHo=2 HEHrte A

@ AF-Av]2 M3 (Product-to-Service Transformation): &HZF A ]
Aol oigh R3ge AT A, Adrle € FENAE
Aoz Jid 2 A7 B 2 AdAvE IA F
UEE AFEE ol 7t AR

e,
¥ rﬁ

Azeude 9 @ sAwste Adozs Add A3, A
2, 2ol ASHA 277 AFY A&7b5Ad ARGE Q40
Azsn AT FolX FRFANH ARFATG. ok AALR] B
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71702 EALY Y F7HE2EE ddEojor vy oulE Zte A
o2 78R 09¢ A2HATE AN o Yot 8
Adel dig Fr7bxe] Hdslete £FE A XS Aotk o]
2437 YaiMe A AH, Xl ghe e HHF
7 4}l (gradual closure of materials cycle) ¥2t oluiz}, A|F 3 Ajujx
9 E4- YA gEEY A F5EEY e HAF dtHor T
o A E2Y ABEAE T8, ARILEAEY AEeT

ALES HoiEste, AFS HFAET AF R AMul2y AMuls oE

i

ook 3, AF9 273 (dematerialization), W7 FHIIX
Zd, *YEEHE Astr] AT M- A (redesign), AAL-E-(reuse)-
A} Z 7 8} (reconditioning) - A} A AH(remanufacturing)-& %3 47X
Bl (recovery) 52 T3 FHRMIG vlLFZE FAld 24 £
UTH10)

)
AF7lE HEAYL APEF AEH 22, duA S EZY A&
FAAAMY H7Ee] 8 FAHAMY LAAE A&
= 5 #A12=H (integrated system)2] 7ido]ch

10) B. Barrett, “Contribution by the United Nations University/Institute of
Advanced Studies”, UNEP Fifth International High-level Seminar on
Cleaner Production, Phoenix Park, Republic of Korea, 1998.
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>

J%‘ ] st Ayres(1989)9] 4HE At AHIndustrial Metabolism)
o B AFE AVIZ AFHAUAD Tibbs(1992)= WIS “v}
2] Aol Ade A2t 23ME ojF = dAY IHFHY A
HA2"d RAFE 4G dzEgE dAse A'eE, a3
Frosch(1995)= “E&A3 JUxE BHESL F74L B335y 948 &
Ac@FZE a4F0F HHste W22 H3tm Atk of Y
T AdAE ] e Hole g A T AAAHETE T 249
© B3 83 "I e AJAHTRAEL Aol &S
SoiEet FAld 84 dEg dFE SastEtr] Ha dxe 2
o) Re 22HT AFL WA e AMHA(Linear) APA2
& eosl] AAHUAE 2U2 B HHHA AVFTA2
(Closed-loop System), 2 Aol & £FHFXE Y= Aol 4
Qe e) F2Holem nI e Rolth (FA, 199)
AR FEFH] LEANT AFFA v AFBE T
o] FEHL YIS Fo HHsS A&Ertede EZolth. AZAAY
o] 7iE 7P 2FE T3 dUv ¥ A EH XM= FFAE
el gl dzbstd JA 2 3t 2%
71PN E HRAEALE  AFFHIHLCA), =43 A (materials
accounting), H#H71E FAHwaste audits), FY7FIA(full cost
accounting) F<lvl W3] A HETL AFrIHrt, EAIA L F
7l DfE, AJEZ AL AFF A el Al A E(Industrial Ecosystem), &3
F44& 2 ¥ (Dynamic Input-Output Model) 58 F8 7|Ho=E At
£&89. F 7HA AEe Aol2 AHZ-E(recycling)e] JFE AolE
HolA Hed, FZALANME &R FE FHWAA oguE %
= 998 A H A 7d% 28 3% JdAE Fag 4
e 5A "ok AEHAAER EFL e 3 (Eco-industrial Park)e]
& AdE BESD AL, 4, YA, BF E AHEH HI&
Zoln, LFEE, FE AGEEFH FFHAE Eolm, HrIZH

)
1m
oA
{u
2,
N
2
w2l
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AHEF Bl mE oldFAEY JFE Zﬂ%’é‘}—t—. J?Q/‘V:—Eélii/ﬂ

AR A @1 F o &4

£, H71EE Hagsa A&V

7} #s) %724 iAo AdH Eliéj_riﬂ
EAnE, duAg F24

A/ E/ /‘}51474 T8}
AL ze AGAEH ol
zQ-%-(Cascadung) 3 4

o
er
_:gg

AL T A% AdF §(symb1051S)44 o d& ®ol B & AA
7 A EQ A ElAl A" e ol otz &3] gt) p]FoME
EPAS gER A& AT dsie] Ao g2} 2 7y A3
FRA 0] g HT glod, siuttx HdFe] 2 AHID =
Axgo] FHHI ilE} Aot -9-31;439] Atz ol s Aoz
2, R EFE, 433 RY 28Eds e FA|AC FA
O Eol2 FoiEz lon, P_-Er—ioﬂﬁx]/&ﬂﬁ}ﬂl)ﬁ-‘& 2EE T

=

o AABYNLE FHOE o2¥E WASE ALH 2¥E ol§
st Bzt 2R YT

odd, BRAY, AAANG 5 L

Metn M2 FAFE BEol wrh stAw ogdgel FFAY

dls] AN g AnE 55 Fraths A% SA4HGo]

JRABEL FrhHoE FARTGE Fe 389 AolyolthureA

LGote] HFPE e 7RA(better housekeeping), 4EA], FA3
7, AFEA T ABFTES LTSt A F TFY gl
BAAGE JEAESE FAFE LA, AFAHTS 7A)
Lo QAL ZAZREF= MEeE BE Zol gt dgd).
o] A% FAFARILE 24

¥Rt 1 AGARSRG FL F0F
zo) Adoz ¥ & U HAT ZRL PANA ARATE
g AT SU 0%t RTE BT 2 BIAAAE B4
9] Ade) AR ARE S TFHE W AnlE AYFES FTHD)

O!I

11) 73 2EEQ 453 A dulolas) 2Ewa FHe e $2o
AHFE A F= |
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<E II-2> MAYERoAe MBHANEL At
(A) EZJAF 3 232 (Controlling metabolic pathways)
2 E A AHindustrial metabolism) 7 22] olsfiet F&
LFd P2 F74213F AHEnvironmental clean manufacturing: ECM)
#3Ed 48y 2
On-line production (AT&T)
AHFodde 2 Hrieas
(B) Loop-closing
A A8 (Reuse)
Remanufacturing(Demanufacturing)
Asset management (Xerox), Asset Recycling (Nortel),
Inverse-Manufactyring (¥4 £)
End-of-life product materials recycling
AFEZ AEE
EPR(% Y, W2 2=
3] %*(Recovering), Ajo}-&-& A FHE AA
EFAA TR (4 F A industrial symbiosis)
Kalundborg *P%‘ @A (drtolz)
dIZEE (¥E)
(C) €& 23 (Dematerialization)
Selling function rather than consumption
Telecommuting, paperless office, information society
A & A A (Product prolongation)
73 %3} (Light-weighting), A &&F Al&
D) AAF A=A AHE
A Solel 3
W R] 7)) o} =(Energy cascades)
A AR o] &

2Zt29) J. Ehrenfeld(1997) %, B¢

12) L 2Ego}olal  AHAE  Ecoprofit-Styria-Prepare Z2HE9] AldEA
(Fresner, 1998)0l] M2 @ HAMAFEF 7M1 & ZBAFH o]o] TAI=
Fobe gRAEE(B2%)olH, FFEE(26%), HFAEE(11%), A=A
6%), BFABYMNAB%)L] £AA2 FAHEIIG AgE gty A&
el oMz R ggol 67%2M HF ERoH, ©E FuE
40-60%2] 4F715A8E Ve A" digte] A EA ge ddez
71€d BAVE 48%2 7 k3, AZH A F(25%), AAE ZAA(16%)
9 £o2 ZAEJT. FAVIHA A 7 dAFHA HBYL F2

BABEF 22 Pw AHd Aoz FrrgAG
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<H II-3> IYLE 98t APt
AR
25 upob A
- BEARE
3 NWE.E - ..meluwﬁ N#W!Nld. \IOL.N.d ﬂﬁﬂ.
e - 489 §F, duE 20
A oqyR ge olwa A
- #4Fe] HAHTE Fule Y 23
-ARAE 2 AG, AL A5 AL
AzgA | - TAHIEL 18T 7Y \zwﬁ
- 98 9 2ExEAAY] Y 3 ARA He
-AE3AE 5 AEEY 2 Hxﬁ ﬁhﬁ

- wEe 24
- 718 2ol A ABEEC] 2 AFY £A
AFEA | - A & é.m.& 2A
- AFETE MElAE desite Ade TS5
. - EFAEE
F A& _ uﬁxﬂ B 2 =23 Q88 A
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L\E‘ormiwr.@
- gAY BHIR
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1. 71oiAe] HEdat deiVE

7190l FARAAZ FH3A W7l AdME AT HAd
A Eol a3ttt 7o AN FAYLAAE FHEE AL
HA O Fool EAUME HUZ, @ AZE gitE 24T, @
HLES HlnPrtetd @ =EHE HHe G2 d¥ste He=
olsid 4 A oj¢ ZL HAE WE © 4 GdAEE Z8Y £
Je I e 2ASESE I
1.1 ZAH71H

ZA71¥(Inventory  tools)2 F-dlo] ZAAXE HHWr] 9
AR ZALE A U Eoln ol F

Hrtste 7Y 2A BUFH &S 25 ol @b A
+ LCI, Product Screening, MET Matrix, Eco Balance, &2 ol \q
o8 T F77F Aok

111 FFHY FEFA(Life cycle inventory)

AHRY ESEH(LCYE AEY AHZ ZAAN 3 F IF&
setshe BEHY s1Holth ol FAME ©A AT FPe
HEAF, d8H, AR, AHE, =7 59 TAE FEIG 4749y
TAEZ FEARFF, AdUAAEE, WY, FELE, EYLYE,

13) ¥ A& Berkel(1997), Fet(1998), Reijnders(1996) 5& F1mste et




2% HYYITE A I

Lgolyt Wb 22 AER

o2 RE GAgAY As7 HPYBOEHN

AR 23 AEF B3F AF=E velE & Jdoh o &Y

< 4 2880 49 ol%9 A8V HEE

g UG ol JiAdtY EFoly dighe] Hrto| f&3HA ol &
g F

1.1.2 Product Screening

Product Screeninge & LCIE B r7|E 3ted, AZ 87
B A o
w =

FYF g HLFY 2R 2 DFH EHGE AL BHoE Bk
2, 4AE A3 24 A6l 4 AL FoF £YBH 22 E
2 dgstel 249 PAE AGID e Ad2AABANNE F
2% Y WA BHe IS, AzwA olFe wAME
o UATA B FFHABAEL AFete o] RFo|Tt ol
4% HPe T 444l 2 831 AU 1WA ¢ 5 3
t HolHE FHoE EHPOZA BTN IAHA 2o &
B8 & glom, AAULY £2d Frtd NxARE AT
=S

24 -AUA-SHFZMET 82)e AFF7Il 3] FHEF

=
FEES BEATOoEA Fad 8733 ZxE medste 7iyelth
MET& Zo @& FJ-AEERYPNME O ALY A&7 HI7E9
G IE BRI A (Materials cycle), @ AFF71 7 QAR

AR AME-F(Energy use), @ Wi7], #3, EFLZY F5EF W)
| Z 3 (Toxic emissions)2 A /Mo HFZ Adsn, © YEAAFHAA
AzGA7LA S A3 (Production), @ AFY AHE 2 F3 F&
2= AHERAHUse), @ AFEY =7, HAZE Xz 2 HAE




Il FFYLA7 75 28 Y714 2 FH4+¢ 25

O%

37134 (Disposal) 59 AFF7IGA weh Aoz

SUA ]
oo
o ol
£

1.1.4 Eco Balance

Eco Balance:= LCI9} Zro] Ao AR AR} Frir|Ho
24 LCUL AFY 7153 dA g2 £435s 9 us) Jled ¥
Aol it 4t HollA T2t} Eco Balanced] R TAE 714
& 3o EYutaz B3 ZE EYEH AEEL dotsts Ao
o I ogo AA FFC Wi dAE, AU T FLEY 3F
Azt A AF € BAEY 4], HUGANA SRSt §733F o
F& gtk 283 gUdd FUED AEE ¢ a0 42 #8733
Fuol AW FHEE o2A A£D & JEste Hted. upAg
Lz AAFA FAFHoZ FAHA Ev Y 2E AT A
2 FFgE st EFe o] WHE BRE AT 23X 27
BEFEL AAEA 2HE ¢ JARE oy, & FHER FHEFH FH
Aol 2843 MAZAHE H1g = I=FE o

115 &2 AT

E 4 AT (Material and Energy Balance)7|¥2 FAHIZE
Sold 7EE & U F YUY FY e 42d: 2D
AUAEFE AFHeE T4 Aol o HEH2 Ax FHE=
H71Ee @A oAMFA ALSFE A EATeEzA M
2 AT AHTVAZ BLE F AT AT AAT B AfAE
B AT =m¥o] £8FH7] W& 4 F2F EH #HIA
gA%E A47 won, o A% 2AY ALVFL Arg 2a
F), 47F 8FF5He] AVE VIS E EEIEFH FHE AHIA
"o
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12 AL =271

AAH =& 71 (Improvement tools)2 71&¢ A T AF
gt BAHo2 4% gk RAe WYyozA FFAHE
T FEE AZY2EV} T8 4S5 g olde AdHdE, A
EZAQA, ASFAANYEYE, 2G4y AIAd2E, JAA, dFvtz S
22 el 2gdET

121 A9 AZAA

AEFQ AAe A=A A (strategy), 7l'E(development), ZA]4d A
(specification)®] =M 2 YA Th Zrzte] dAEE At &5
S % AIYLER FRFEE gEsior Ik A Y3 (Ecological
principles)& AF& AHFEAT 2 272A HFE Aot
AHEHd e 53 22 AREC] 23dET

@ 7le9 HHE/BHH 5L

@ W74 Fde AT £A

@ AE7Fe AL AHE9 Hag)

@ AFolETANA AvEHE JUAY ¥ AL(E, AA

SEIEES!

© Fed FHFY 2zt

® AZLEFH AF JFEL =olv 44

@ #A7E A9 HH3)

AFe BALA QA A} Zo] AFHE TRy JE A
£ Aue AL e 2 LT Tgee AZAAA
<3 (Product improvement approach)e] 83}t

O AFFIY 3%
@ Azs) 493 BRH o)&
® 23¢9 A4
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o
o
o,
2
A
A
4
A
ﬂl[o
X
Q%
i,
0%
X
iy
i,
o)
2
5
R
N
N

B AA 7 AFAIHIRE AFLAMN, THAAY, AR
q

22 5 e FAY BAAT Frtete ASEES AA A
Ge =& W ol8E @ Hog EFE AE F ATk °1E ¥
3 =3 oidEe BF4, FAA4, Vel 58 e THH

122 AE/HAEZH

A Z7) 48 8 (Product Improvement Matrix)2 AF, T4 £ A
g pAER Fo BA He 833 FEE 487 AT =
A AT&Te| 93] A=k AFANYZL oAl SAle] AFF3
7] dAEBAF, d8AE, AR, AR, H7hsk oAl 7iAY @
27 ER(EALY Y BHF I, AR A, nZH7IE, A4
NE, 7I24HE)e R o]Fojd 5x59 FEZ FHAHG. A
Y FUASEL BAGILAA ALdEY. FBY I T I
71wl 049 £x2 At ojFA HAE FBL AFLA
Y3t B43F JFL NP HAFH, ZE 9 £xE T
g gL A3 AFY BFAASFE JEdTh ol2{F DIEE Z2AHE
o d@oz AF9 MAAXE Hristrl A AHEE £= deH,
DIEE 2zdEe9 Zxz &3 /AAUAES HZHE d= AHS

2 % sk

w
L
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1.23 L9 JIBYXE :
= LEds g3 dMFHo=E 3;EHE
5 |

LEdgH AIH2E

O 7HA 8JAAIEEAE, 7iedF, €48 299 MY, FYE o
A, EF AEL)E THLE HIEH LEEL WEFY F& £
T REe AN e BAR 58S UAT Stk of By
= AFEAG NS AT EEARE BEEEA nFAE A
o HFE AAH FI Uit =EFE FJE F Ut 0T A=
A2EBEE PFE B4 24 F4E 3% a4& FY3E F Ao
FHNLN EEE & UETE FFEE 8T NNYEE FEHT
A =22 2EE Option Inventorye} FE¢t

AZEE T AN} JeE=E A 9% FH3F EXE
AXE AL A (Blueprint)olgt 39, ol AFAEA F JHAHd
o] olAEEA BL£E 4 . A= IEIFL F83
AAZlo] & £ Qrh Wdd =9 PRISMA AEAIY S d&ez 3
B ‘ZA=FFAGreen Anodising Planty & 2 8737 d2 9
BARRE B3t AFFHA HHALG] TEE o5 AHE HAE

1.25 #Wixvl=

X9} 3 (Benchmarks)= 22 4F9 74T &L vl 4F
o AAY ZAGY A ARE Y HariEes A W
Holth T2 71EdAY a9 Ao AEE Hlasn ZHo)rh =R
s d0e AnEoExd mg FE dHSn NUGE =E&E

=

£

14) Green Anodising Plantel] tf3t At i24-& Molier 2}(1995)8 #=
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1.3 dietH 7178

o ¢+ 7} 7] ¥ (Prioritisation tools)2 & 7Fx] ojghel] oiste &
=

AR, AAA, 1€ S tE FrlEE =551 ol E ol &3}
HA9 digts A= '8}71 A% Zigeg A dFo HlEH EA7Y
olg} & 4 Ut ELIHAA, AAZA7IA4E ARA ), IZEE

ZEA, AZZ2H3E, Eco- Opportumty A ZA 4, MIPSF 9 7]

=2 At ¥

gol old A/IFTH-

1.3.1 7ML

Z A7 Al 4HTotal Cost Calculation)& H 7|83 LEEZ H &

d wE F UUFE vlaske @U7IE HUP7IYeln olE T AW
2 ZX7F MALE AR oldE FAGEN ArtdAEAS 2
Rl Btk B8 =8g 7Y # Jdoh TCCo A dAle HIE
I EERY £, 9 A R AVHIEH &48 €4 R AF
HlE 5 OYd €74 €8S Hubske FHeloh AEA A, 714
olw = T ®lA L2EE 7hEE ??l' AFste 3-8-7]' ,\1‘3} o=
422

1.32 AAZA7HA A
A7 A YA AH(Life Cycle Cost Calculation)e ©d7|&E 3
Mo g AT oA A TCCE HLgozn AAHZ nLo]
E
A

r l
N,

7} 2 34 & mogdn tE i etz ] oz b -t e JE
& FI FAIVIHo=E HAHE AFo] At FHAA ol
& UehhEAE B4 5 Ak

133 AAAFH7}
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A H7H(Life Cycle Evalution)e HAAZEH(LCNE S +
FFARE Hrrsta diUdzd

Hqg &7 FHATCHE =&3te 7He

24 28 Hrie 20AZ olRolAT. BF(Classification)THA ol

A ATF2gs, LEFTH, A8, H7E, dUAALE § &34

OH?‘BQE. -?—_‘r%lﬂ 3'24—7305”“5&% 3%, LoFjioi(Intra-effect evaluation).
o] g

o}
z @A lFELS] JFEAE FE o]
BEFE 2 373t} (Inter-effect
evaluatlon). o] ?_‘r?%]oﬂ)dl:— DE FAZAE s GUXFE )
et Hgstojol dvh BB ALY sHEAl= NSAEL®O Y HE

b 4ASE T AAH Brpge] o148 & AT

oft
;_55_2
Y
lo

134 JZEXTEZEH

NZEEEZT L EA(Eco Portfolio Analysis)2 ZA83 73
o] THA dijtE HIEsHy] A7 WRHeZA, FHE AF
54 71985 FUd4S Y, FAZ] &4FsE 59
Bl 7F

135 AFTHHE

A &2 3}3) B (Product Summary Matrices) & 37
(environmental), #]Z(manufacturing), =73 (toxicity/exposure), A}3]
A X (social/ political)e] W] 7}x] ZAld] g PB=Z o]Fojzn} =z
PBL AHEFFVIDA(life cycle)E & Fo2 31 ] 7Y 4 BA
of i FEEL 2 Fo02 v ZE ALE dE B9 B3

15) NSAE®S Zug 87228 990 zy"x o= "—:'E(’No Significant

Adverse Effect Levels)2 71£0Z Ao wEFEEL BISA AUd &
AL Aggsts Holx, FEY A+ (Panel method)—— HAEZA
& T 2

A AE7 289 AEA 4 gEhE wWyoln, AA
2 Aelalr] A3 2odE BelEge) tad wet




Eco—Opportumtyl_ AAA, &
Ay 714 71Ze AAA 3
Mol o MHe TH
Eco-Balance®} 2-& ZA71gol @7 o2 & Atk & 7%
3 Brldde JFHoR APrtE 2

e gA 2FEo] LCAGM S 2ol BuAFE FhE & o

e .J
it JH'
o flo
S
2@
2
£ o

1.3.7 o?]ﬁzH:

. 2E SEFEY AT Zolef 7
2% 7} x}-g— gl LO) e taee AZATS A=A
g Jdste  olgstm Atk FAHJ] FEAtEE ddd=d
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MIPS(Materials Input Per unit Service)e A EFEo] FE3te AH]
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15 7=

- A7PEAEE APAAY g HEAeE, oA 2 Adel "ok
g 93 Exulg, CIP(Cleaning in place)9t 2 HAPAAIA

=l g

- 71k At el @& A HE, 71golv]A] HEd TE H

& T omA Al G2 oY

Lo

ojs} &2 FAWEL FBFY o2z dd &H7HNet
Present Value: NPV)1} U] F42] & (Internal Rate of Return: IRR)2]
H7te 53 Aug BH7|IHEYE FA3 477 (Pay-back period)
= ‘E}—r-?l’} 71l &3t 7F B0 SHAIT do2e HE
Alekolyt F§71&e] AR g7Au & dF FrASEE
RT3 *Pﬁﬂﬂ- AR F7ketn < EE FAZA "t &2
7 Addg Mz BEMNLAETH FEe HETH #Hdo i
BrtEEo] HFHLE o|FojAer ¥ Aolth F3 FAvHIL
(Total Cost Assessment: TCA)Y ¢+ 7}3] Al (Full Cost Accounting:
FCA), 57| 7HE4 (Activity-based Costing: ABC)7F & i
£o] &84 g7 ok

o
o
2
?3 2 ol
H *10

14 #Y7NHY
#2719 (Management tools)2 FZ T oA HHAAA Z2AHE
o ARRE QAN AP z@a—t— A7l #2494

A (EMS), DfE, CP Indicator, 4 2 E7A}, CP Guide, EIoPC
AFE Fo] &I U
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[«
373 7 4 A A (Environmental management system: EMS)et 373
9 AE fFA E= AN B9 oiyet BH EAHAY

F

Aol sy sl A, AT & AL Ad AAH 2AFR
s FHHT, AHT, 2R 29859 ¢ FES TG
BAAGAA S FAAYL EHE 24T F Uve FEF FUe=
8232 & gl EMAS, I1SO140013 2-& A< EMSTHRC 34
Aato] gt BAF AFel e AL oYtk 23] EMSw A
AR AN whale ZHE 29T ¢ U Ld9HH e EEy
AFEAE AR S TEShe FAY LEdUME S ol &5t UG
AN FEL 2 A 2 ZA &gk

A 7} A (continual improvement)” 9] Fo] of
M 7‘14?74 7H g "4‘3’3 A 3375"344 F

3 7HEnvironmental Performance Evaluation: EPE)®} A _4.23337}
(LCA)o] ol 7B 3 elel EMSe| 2ol A Fgo] FAHYLY F
#H-e 93t EMSe d8e AR Aoltk F WAE EMSe Q=7
Fol Abda egeldel FAL drh wgshertel <97t EMss
BRARe 23 7PeAe BRE Aotk 4R EMS AFE IS
g 7ldel I drpy #77F AAE mdevh diste FelH
A) }e A
S

N

=
e ol EMSyF AL Ad8sty] 98 ugA s T s

e gastA T, FAHD A4S Jehgr] Yl E EMSUY] &
AZAL, BASEFY, S48, ARAFHr, 8387 H7L 24713
A T3 72 {88 HIEel S8 WEE £ dojer

(UNEP IE, 1996)

oft

o
=2
112§ 4 A(Design for Environment, DfE)= 373 313}%
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A AFEE AEay) A% AAH @AY shjoltt. DEE T 2
e 7744 vAEA 2okE & 9t
@ ZzAdege AY B 22 AFTLAL s 2E Y4B, o
8, 87" $o2REH g¥AE 74P Z2HEYS 74
oh
@ AERA: F4E Z2AE P9 ¢ Y EEL 53 ¥34F
o Aol AAssn AT A1ed sAe 9F A o
7HE B3 oty AES S4E 2HI
@ $A=AZY: 7129 AZH GAAE P WEF 2 23
2Ag T3 Fr1F diote) FE3 A9 AL AY sEA
EE WED P%Y ¥A2HL =29
@ AZEES: HAZHY s & AFH YIFAF HL vl
- i
® AZMEY S4: 714, BAL, B34 59 J1E wa u
TR A Hde g49
® NFZEAL AAES BT AFEAE S A N2 FE
3 7h
@ Z2AE 7k Z2HEF FUI FF AFZEAEY £
PL AT AAHE =290
143 CPA|$

CPA}|4~(CP Indicators)= 72 3# &9 /& & 7]
de) B34 Ao FdiF vlmrt hesiss ndd S3434A4%
olth. CPAIFw ZAF HAPA4738le soty =&2H o
Hrte] 82 & . 3
Uke AgFgozAa FE & JE EFHY =)

o
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. CPASE o843 BHIIYLS - 22 v7kA 2A=2 3

. (Molier &}, 1995)

71Z2ZA}H(Orientation): AA+34 9 33, 8% FAEZE 2

quA) B AEAF FAE, H71E) Tie

@7 H)‘“HC’P 22 (Improvement): CP ADZALY, WXols), 71&ZA}
58 E3 CP Uty BEEE FHA

@ % H 7} (Potential estimate): 7iE FFEEZ CP oigte] A3

Al dgEE AFE FAET 538 22 R oA &H, #H7)

=3 %}3 ol viAE A%et 49rts4S HUrEH

WA A](Pilot test): CPUIQHS Asisln CP Ao tis 42

}% 3 27E Hrieoh

%2
SRR U

Z 42 MIPP(Material Input Per unit of Production)®} 2
EEAAREI AHEE AR, BAH AFe AdER FHEHI 3
A=l g AIY2EE 8T & Aok AZFH AT A
o) gigt AR FAE Hoh AMF AFAHIMAlY F85HA
£2 & Jon, AAFH AEe AAdxgey J9dtey 882 F
k. CPAIFE EEIE FFHE Zo JHAFELEA AHAY e

Jolel 2l 3ol 75 d Rokd B-87sAol Ao

CPAsE HBH A+ B4H A+E 2T TPSHed, 33
&
(o7

¥, O o

5,

144 ZAF

AHAdE QB FH F& AFo] Ut BAA AT
sz Hrste AAH ol ole EFHE T3 o
AEL }g%}_ ARUYONN F2 olgHol fom, e 2
¥ 7R @Al o Ageh
DAY 2 27 295 BAH T 492 4=y TEA

32 ZzAE 98 YD

o & wpo

s
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ox,
o




@ H7h: ALEA W FAT SHe T #FFF AAUHLS

Agec.
® 4Ahs4 B4 Addtel tal J1eH, AAR, BAH, =
A7 AYs4e o
@ 4% QA5 A4 yse] g 2¥H ALALE 3
£ 2979 BRgeR Housd

=]

B T3 AHProcess Audit), FFAHE EZg3te A}
ZFAHProduction Chain Audit) 5°] itk AFZA = vdd
PRISMA Z2AEoi] HZHo = FRIo AHF

Ut

145 CP Guide
CP Guidex FHZAMS} Bld BANALAY7EozA 53
Ta7|del HE7Fedel & TEE ot ole Il g 3
9F A @A 8ol AU Awel mE AR s
(learning by experiences) 3} ©]&
o "AHA AAULS AWEE A o
by resultsy7} A7 d ot} CP Guideo] 4G4 A=}
@ &£4: 39329 Ed(commitment)z} T2
@ AHEH7E AT 23 Add A 7139k Atadd
gotsith. 2L, T4, 25, HUE 2 LGEE HiEd
& Are £32 T FAHI ALdHEE AT

2
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Lo rir
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1.4.6 EIoPC A%

EloPC A% (Guide for Environmental Improvement of
Production Chain)ye #7333 Fol(FFAtwe)), B30 (F 0
2]y 283 Vg 83BN E FFHLE IHSE B
%}om EIoPCe o5 ¥ 7H#] 242 490

T BRAAA AFYA: AFY N5H B4 gl BRF
ogtzkfg— Hrgsie 47

© BRAHH ok 712 FEA B A AAANE JAo
2 #7A0% AQY $EL 2287 AT B9

@ $AA8H 4 $F2TAAY AR disted B2 I
e Bo AL 2FSE B9

@ 2@ FRAY, @AV ALY, WEABE T o 4
4o ¥RRNE HasY

FE4 2 870 9T ARRNS

+

ZARA AR AFLA, TIASG Y, WRH ogay
258 B BANYT2AES S48
@ W7l 2 A% A BANA £UG Z2AE 23E Y7
FEANAS o1& W=
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A (command-and-control) ¥ &} 2 3 77 A

(direct regulation)”o|th. A BAEA S ARG BFAFo] F7

AE

s

E!
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A4 AdAE,
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<E III-2> EFI7|=iE 9T Y
AT A& Z (A=)
- AR A
- Al 2 23 | AE g, 5RegRE, FAT 24
- ZAH AR AFdres 2 A2EE 43
-89
- 717 Ad BEF, 4, 4744
- A Fd A, §x, BEF, Deposit-Refund

System, Performance Bond
CHlEE AYAx
- A 9] (Liability) EPR(Z Y, vdd =), ALrGA=
ks
- QA 299 FE | RS ATy, 98, BEEIE A
- TAEEE FE =a&5rwe, 8

- BEAE ® AR

R

- AEAZ AEAE, 7E, FA, F71EnAE
- 7138 A4 AR Y, 71X 4

- BHFI)
- AR FA 2N, B%0tE, S 2 TE, FREIIA
- Byolg H 71 &AL TRI(P] =)

- ApdA ek
- ZAedE T2y | 1S014001, 33/50(0)F)
- AEE EgA XL, Common Sense Initiative(®] =)
- HR-To 72 E TFYA T}, EPP(HI)

b

olzigt =¥FH EAFA dSI= AMEE FTHHL
Ro] 71He] BUE FEE INFE2HN HFALEF
< ARAA(information policy)o]t}. ol Alzro] xgd
izt AN LEEAS BERAE dilvte LE8Y

_9_|L

ol
On

off oo off A oX
N
)

N K

dlof gtte BeAs ¥ B4 FRIIEY BHe o 4
o] AXZIL UtV offollAe EHAQ A E Frhdn Je 7
17) BEAZA L AL Fokd {7 =% e](Coase theorem)d] <& F2 3

o BREAGE RHHeR) vAEEHd LFd N uhet LAde AHolH,




12 FFYLTE A dT

9] TRIAESH ¢z ulAlele] PROPER, zl®We] EcoWatcho] wish
AdE 2T Aed FRFNFV BARTAC B Aun

Es @9,

2.1.1 TRI

u] =2} TRI(Toxic Release Inventory)w tiEZHQ AR EF/NA o]
o TRI= v|=9 741835 3 ¢d2H(Environmental Protection
and Community Right to Know Act: EPCRA)S] AR-E o 2] 1986
AAR=HAT o] =2l RHE {FIEH MiEFE IV &

=2 FASE § gow, Hew

e N Ho x2 Qv Ay L

TRI Z23%9] ZH3 F FallEd wj&FS 1988-1994d%
44.09% ZA3ATE 1994dd= AR 32%7F BAY 2AgE
< FA% ez BIaHNEH, olF dAFAE Aol F 31,0474
o] 293%9¢1 9,1007 0.2 71 23, tho] TAMA 199%, &=
W=] 159%, ¥=2¥7E 102%, ST 7.5%, AH 54%, AFHEA
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Change in Total Releases, 1988-1994

Millicns of Pounds

4000 ~—- -

O Total Air Emissions
3,500 8 Surface Waler
Underground injection
3,000 8 Releases to Land

2,5C0

2500

1500

1000

500

o
1988 1589 1990 1961 1992 1993 1994

<8l I1I1I-1> TRI Z2 I 5I0A S Ssl3teI2 38 Hal Fo|

Guantities of TRI Chemicals Managed in Waste, 1894

Treated Off-site Released or Disposed of
557 migilon pounds 2,515 million pounds
(2.1%) (9.5%)

Treated Onesite
8,659 million pourds
(32.8%) :
Reacycled On-site
8,407 million pounds
(31.7%)

Energy Recovery Ofl-gite
469 million pounds

{1.8%)
Energy Fecovery On-site Recycied Off-site
. 3.423 mittion pounds 2,517 million pounds
{12.9%) {9.5%)

<18 IIT-2> TRI S&lo| Xz
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21.2 PROPERS} EcoWatch

A=Aty eduegAL AU dPe REoE P
obgt B730) Ad YA FLE AAFE HIRED olo) g
ZEAN  thEsrl HAs) AxdAel 2 F¥2] A (BAPEDAL)E
PROPER(Program for Pollution Control, Evaluation and Rating)z}
E 873433 NAEE AP R PROPERSCIA sjEdat 87
33 wEt gl FEH i’rﬁz}—r‘ﬂ] o B7rEH, o AAR
A SHF P2 ERA:
- -:‘-f.-mblack)x}aﬂ 428 JAE FeHEH cFdBY =P 3

o}

[y s

o

A & A
- 4%’(red)4‘§7¢ AY FR71ES HHIA Ree GA
- FAblue) g SrHRAZIEE S 4A
- S (green) A A HrIEE 2ZA d¥ste LW € B
7§°§° FYste ‘ézﬂ
AR

PROPERE @rizozx 23 wg HAAE AFYr 19959
62 AlP=71 T HA A1 6178, A 11570, 34 67/h4 0¥
Re] 1995 12€el= 27 72, 108, 374&E /RAAE AT, 1996 94

}a-: 742y 94, 87, 142 BEZ oF o] olFoqHd. &, &4
Mg 50%7F whdnte] HIHFEE Hoiptew, B2 59 4
ALAELT AAxFHL 71 A3 o] TR A L
54 5 HEATE WEde 7t IR 21 e AL oH
& SFo EFHY A ZU1HY ZleT B AN

2 sk wd

27EnE ¥e 2AY U 298 A=Y Gyl
A Hae SF AR 2AF wHeE F
FAPAR AP EAVORE YA P2

\01
b

Rolg A=dck
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I‘E

AR (DENR)o| A= PROPER®} H]Z:3+ EcoWatch
28-S TY3tEch 199%6d e gRA gE
%@ﬂ A= 7 EcoWatchZ 219 =
APstgon, #HUFIEL DENRIY X2

A Fol| &3 AL AMZASFAT. 19974
T o= A APAAo] 47, H ALY Aol
12¢ Ex M 267, A 92 H713A A

1 >
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=
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397H°ll:d ]1998‘:'_‘ 4

ol o] B F2F AL ol 22 TFE AYH Yo
18 28 AAAHLE B aq_@ olth.
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_—

AE WL =5 5,7-
(www.worldbank.org/nipr/index.htm %t

213 318 14

7199l #73F Add o] Ha FEHAAM FF, T4, &
71, AGFE, I8t dF § dgT olBAAAA Vg E A
vro] #HEdE £ HFHoE FrNelord HaAda ol digt
Q}= o] T At 7143 H B 1A (Corporate Environmental
Report: CER)L_ oj¢} ZL 2} 7ol A4 #FAH A
g Qukol FASRA S ALF o] srjolc

Lober(1997)ef W= u]=9] Fortunex] A% 500t] 7|8 %
S&P A& 500th 719F 59670 71gel g AExAF B3 1989
PolaroidA}7} AR T X E F7H3E o]g 19956 o= 1087] 7] ol
BRBIME LT A2 ZAHEUG EXHD A= 5‘4'733317‘1

o)

,J
lo
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X
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£ %3 FHE Hilm Ao UNEP(19%4)el A AA3tz e 50
7} Y F oy} CERES 173,( 991), CEFIC X% (1993) §& 2=
33 ok UNEP(1994)o] W2 S4B TANE AgAa @ A)xH=,
Adsd R AFe] #7539 6;°ﬂ g Fd/0s HY, 824 &F
o AR T, BAAY olsigAtA S BA, A&HTeE LA

58 Fo Jygo=m I3
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Choice Friendly

F¥Adc  Environmental Choice | 1990 |chgur AR Fulz 1993
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>
B O oo
9

oae jo

e
>)£ .

IEe CPZ2a¥ydAe FARAFY T2 ZAAEL A3yl A
CP’I‘ RTTEE 0}37_ ﬂ
12 &%

A3 A, LCA, =25 &4 T tUdd FA detd o

ZFol E3Eo] wrE 1 9t} “Ecodesign: A promising Aproach to
Sustainable Production and Consumption”, "Life Cycle Assessment:
what it is and how to do it", "Cleaner production in china: A
story of Sucessful Cooporation" {Chinese National Environmental
Protection Agency, the World Bank®} F5Z&3t), “Eco-Efficiency
and Cleaner Production: Charting the course to Sustainability"
(WBCSDS} 502 23} So] J2o 235

13 F89 271E <2 “Cleaner Production Worldwise" AJ8]=
E A9 CPE&9 AHEL Aysitl 4dx Alg]=<9 “ Cleaner
Production in the Mediterranean"& Hv]ZXRx Q] olgg o}
ECOMEDS} ZEo 2 HIzEYEY CPrl<x Mediterranean x| & 9|
A dE e B 1379 dHE 2Bstn AT o e

“Cleaner Production Volume I, and II", "Cooperation Region"2 CP
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A dAsE dAste ey AT AT Z1dd K&t
t}. CP Newsletters= “the Industry and Environement Review"e] #

2o2x 1d9 23 EHEW 9o, Eo], &, FFo], EF
zolg EEN MEddtndA dFoj@oezr WHHI Yo o]
AL ZTEIW] FER T CPo| #H3 w22 AT3T 1 9 o
£ ZWEZ “The Audit and Reduction Manual for Industrial
Wastes"(UNIDO$} 35 &3H) ¢ “Climate Change and Efficiency in
Industry"(IPIECAS} ¥F&3h)°] ok =& 4F, ¥, 5%, AF
T 53 AYER CPo B Az Algjz7F 19988 R-F &3t Fol
At

r—

13 Z4as &%

UNEP CPE=2adols £ 9749 F4 Zgase] g 274E
2 FA HF A FD 27 olfE dFn UHA TAe 5F
Aoz ZAHUTY 2PaE8L @ Metal Finishing @
Textiles, (@ Leather Tanning, @ Biotechnology, ® Food, ®
Sustainable Product Development, @ Pulp and Paper, Policies
and Strategies, (® Education F-o}t}.

APaFe FuES ALFHoz Fostd A} =¥5E T
olm i} oL} H O F “Sustainable Product Development 1§33}
Zol ERAR Y 71H(c] B% "ivlelm #AR)Y AdE LV T
o APOELe AAZLAY FEErEZ FAHY CP programg A
Ytz ICPICY BFEg 3 U3 V1€d ZEE 980 ET
olEL MELR AHETFE AT E Sty BB EJFAE B =
& 7129]x Yt Textile Working Group2& News letter& £33}
71 Zhol=E EXdoh A 2 A digd AYIEFS
Sweden, Litheania, Netherlands, United Kingdomo#Ae] A=y} 7Y

ot

K
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14 SHAARF AL =209

=43 A A A El(National Cleaner Production Centres: NCPC)
Z2aYLe AETY CPEF AYE 9% UNEPY o3 @5
styoltt. o] ZTEade  UNIDO(United Nations Industrial
Development Organization)®} UNEP [E7} ZE 22 A2t} o] =
2a9e 59 5% o 207} ®rbe) NCPCY 4¥% 29 A4
Aol NCPCE 73 AR AEZAF, CP7IeS $I35}
At Y F AR MEV FHE B CPE F4st= o
< ¥O. NCPCe Z@=7Hel o8 #dg=s, 181 2353 ¥
o] HARZA o3 FE(hosted)HEE AYFHYT ZZAE
AL L2Ege}, dintz, YEH= AHF$ UNEP, UNIDOZFH
ol FoiXt. 1995 12¢¥ 13dolA 15¥¢] UNIDO 9} UNEP=
NCPC =239 HEU b the first annual experience exchange
meetinge ZFH3PEd 7] NCPCe 479 UNIDO/UNEP
TF oIUMEIEY tig Byt FFZ2aYE AT MM =
A A 3, HUA, FutBd, A=, €260 A&, HA
=, gAYl § 87/4=o] NCPCr} dgden, vdd#=9 [VAM
# dgt=F2oiE, dinfotae e dF4 (DTS gutol=z3FH st
(DTU), mlx8] vl 2dsi(Zd) To] Y724 AYrls

< S5 Ao

1

(e
o 3 gk o uok R

)

1.5 ICPIC

ICPIC(International Cleaner Production Information Clearinghouse)
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t CPo] BY FRFHAIAAT, 2VE 28, AE7 B2 3)
0 DBA|AEo 2 vixe] EPAS o3 A

1994 UNEP IEX ICPICZ 743)7] 98 =22 A2sgct dx)

ICPICE Y27, Jd54l& 53§ E-mail 3} Web paged &, 14 3143

o) BEHL itk CPE 22ty %o m o] Fojxo}

ICPIC-DVE 71&3, 3837 A&

2 dgd BE, UNEP IEojA Y& o]&715% HRo
o] 250F Key-word T& #THET2E HA AN

gk oollgt FEEER HlwF wrEth EF ICPIC ¢ o)A oA
= Y79 toleet UNEP I[Eo] tigh AME HEE

t}. (http://www.unepie.org)

1.6 UNEP3} WBCSD9 ZE 8

UNEP3 WBCSD= A A4n JdzagAeldts 74 73
S $FHAINYE F AEEE L EF o] MEEY e AR
A Th 19963 F oA MAE UN CSD3ojojA & 7|FE

21871 HE AFAY AR FEE BASET, @ olF ¢
UNEP®} WBCSDS] =Al7 ="o 43g d¥sty, @ 7IdA e 4
A=Y ol B AAH 7S FusvE 2R

& 71#Ee dEe FARFAANR dZEEHY NEE FFHEte A
£7}s% AJ4Em A uj(Sustainably Production and Consumption:
SP&C)2] 7HdS AT SP&CE 19959 2€ &4 €4
Fag dg3edA “riy Ay &FE AHEA #FEE IA3A
o B Adzrdel AHE, FER, HIIEH LFGE29 8L F
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AshetE A QIke] &3ot Bk »te &9 & 245ty A% AF
# AulAe] A4k Ap&(the production and use of goods and
services that respond to basic human needs and bring a better
quality of life, while minimising the use of natural resources, toxic
materials, and emissions of waste and pollutants over the life
cycle, so as not to jeopardise the needs of future generations)” 2. 2
Zelg v glch. WBCSDE SP&CE W& olv|el A&7bedt MEe
A% B4 Adeg wEn 9

o¥
rf
o

2. 7

SYAREV)IAE CPot DAY AUA, A, FR ARAE
el w2 ARATL =Astr] Y8 EUREKA, EnviroWindows,
LEAD, PREPARE 9] 09s =288 £93tn Aok

2.1 EUREKAZ)

2.1.1 EUREKA#?

EUREKAE= #¥9 4478 d+4 7+ RTID(Research and
Technological Development) €8 & 3l FH ZAAEE FF3i7]
A WEJZZZH o) 1985 o] EZ3 EUREKAE EUSH #+3 25
MY A 2 747 F98 dew, AA ZAETH 4o
A NS A% 7ley ML € AFE SFHo2 33 YTk

[«2 R

AFH Mulzfgs A4

22) gk U 82 ‘'www.eureka.be/home/wants/state.htm’ &%
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Xl“-ﬂ*‘éj MaE 4|

i
gl

_10_{
7199 9

3994

- E99 9F £2F culAe] P Fr/ag
- A4 A §IF APAAS FEE AL
L

s}, AENS
- B33 A T2} A"
- S 3 A HlX(After-sales service)
- 8729 HH(closing the loop)

AAR7ed B85 Asde FA A
- ZAR FUAE B8
ﬂﬁzﬂ y_ze%, Adzz2adY

=
7424'3;@, AEF 2 AMulzd e R&

22 ¢) UNEP/WBCSD(1996)

EER-T ]

- HuRGAE BET AAEY Fos AF AR

- R&D, Desag—n for eco-efficiency: ERAEEE &0

(o]

< 313

=
L

ol
o
2

4
¥
I
o

D A«
A4 747&*@*14 MEdz AAR oo tidt A Az
FARRY Jled, #dEF Sd O B3R AT
AR Z2ad Y, 2§ T2 Y L
Zleold A
- 9F A8 28

ARAF 2 FAZNF2ZREY AR, 7 B, 1§/
Fd 59 XS g F UEE =EHIin




=
At ZEAES FFH, FAWGAL, Lgx_l
294, BEVY 47, dTAH %%wwc SEUs 2R
. FAE FY7IB AF AFEZ ATt
ozt FEUETY AFEe] JaA o] Foict o5 AFA
T8 Ho] let “UEREKA label's #5302 F7te] Ag7
u A 7138 sHE FrF Y. a8 3 Z2AES T
9 A2 AA ),

2.1.2 EUREKA?9] 4]

EUREKAE ®Hu3 o¢d FAZRZAE 7HA don HAZRZF
Z&oF NPC, NIPs, HLG, Ministerial Conference, EUREKA
Secretariat©®. 2 o]Fojd k. EUREKAZ} BlE ZR)4$Fo %A o]
gk ZEAEY FAREL ©x Z} 24do X3+ Eureka office
% NPC(National project Coordinator)?} A& 3tt}t. NPC& EUREKA
ZZAEE A3 AEste dH BAE Hole A 2 d7AE
of BaF HEE 13]:‘5‘5_‘3} NPC= EUREKA ®8 zZh=]of 9’15‘]%}"4
zZzAdE AYNE AT FAREUE Zastd £8¢ 73
EUREKA Labelg #E3 zgaﬂ_‘é—g— ALt

NIP(National Information Point)& 1990dd %o FHHEF &
e 22 7t AdHAT 83 AF7tel Al EUREKA Z 24
EE Atz A FHdx=E [t L EITTH
HLG(High Level Group) 2z} 2719 n9F WEAEZ FAH
Ax 1o} 4zt 9] FolE s1xth HLGS EUREKA AL ZAs}

23) EC(European Commission)= EUREKAS] FAddnlejxjgt Tzl o] 3
A7 e EUREKASH tj$ ti=ch ECol ZE2ase Precompetitive R&Del)
FTHE T2 UAX Top-down ¥2g FH3lm Aok ECY AFPF 23
ojFoiAxn Aov FYAM Aol AdHT AFZEH}E ECS HEU S
2FZ2 g
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1 Z+g 3} o) (Mlnisteral Conference)?] ZARAILES 338 4R
el o7 Be3 2 AEE ZAAJCH

Ministreral Conference= Z+=9] Z&# 9 ECe] UZAEE 74
Hol Az vid 6¥e] g AFster o] HYdA AR =2
AEE TEI}T A= FFE AT B AFILES 25
Az &AL AEsit). npxt e 2 EUREKA AR = (Brussels)& &
BAEIZ A EUREKAS =A] AR IFE G931 EUREKAS oo}
Hulol~E #Ie. IEln WEY HEF oFy BFE AL
o}.

213 5‘47§7]%7ﬂ‘-5"

%i%k%ok(Umbrella)ﬂ— 2
EUREKA?J A YEEY <949 JE  Mini-network S 2 A
“Technology providers"$} “Problem owner"E <AZst= Brokerage
Events} 3l9]& FAstL 7]F(standard)®] /WET} o] &34, F7bxt
9 FEVY 288 zoFr}k EUREKAS] Umbrellax 5771 glow
EUROENVIRON, ENROMAR, EUROCARE, CARE, WOOD
INITIATIVEZ} it} o] 2 EUROENVIRONo] HAAA7|&ae
293k it

1989'd¢) A12+§t EUROENVIRON Umbrella T2 Umbrellad
vl E B8 ZEAEZ e WE Zolth §¥9Y IAE
ase AF, 3A, Au2rt A5 8 BEVSAHNEE e 2

¢tz gtk EUROENVIRONS o8& HAISH AF7BE0] 3
AE Doz FHY T3 FHEAE APIEE S
gkek ojE 7)go] ZEAHEE 37 Y FIY FEFTY JE
Yoz #o@ EUROENVIRONS EsjA o2 #1238 4 o

O

ac)

5030 wgh ol rlo

e £L1R tie
]
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™
A
N
N

g
N

EUROENVIRON2 EUREKAY] &3t =7} sle #4 =
HES WEHEo R AZST o 4dolut 74y HiEAELS =
7} ZZAE 2| t](The National Project Leader, NPL)ZA] HWlEH 9]
dH7gdel  HY. NPL2 UEH Aoy FEHZ Us
EUROENVIRONS] Z2HE AtNE 9§ F2u 43¢ 4A57]
dL& 7M. AGUEAEL 43 AXF
Rt F WAEs 4 = A= NPCE T3
337187 @Bk od zHo| ZEAE ofoltielE AL
EUROENVIRON®} @d4Z"d HEMNE Fax & AF HA 7le,
Fete FEY BY, MErteAd, 7 T B3 Z=2AE AUA
F2S gt o] o4& EUROENVIRON AHZZo]  2]3)
EUREKAZ Y=o 2 HEFHT. tdst x71E EUROENVIRON Y E
o] BE 7l A ololdolg BFSE Agoly EF2EL A4l
Eo] TAUE otoltofd dial olF AT =AF AP HESA
©th. EUREKAZIE 3] ol7} 1994d Wd@=olA g7zt 8
EUROENVIRON =2 A E= 4971F 12 & 77709 Proposalol Y E
do] FEHT AUk AFE AEZE TAEE FAHT Qo
e B2 UdYES FAd Id7xz #H V1YY Y Fds
W7t=d) "73—9— T3 At} EUROENVIRONZ F3F EEgde] %
& F 22 Working GroupE HEAIZEY dEFHY &= vd
=9 PREPARE(Prevennve Envrinmental Protection Approaches

in Europe)E € 4 3tk

hL
ol
_,d

2.2 EnviroWindows, LEAD, PREPARE

glol 7o 9 X3t European Environment Agency(EEA): A A AL
gegel ey AwE FAAIY AW ¥ 4x zzacs
EnviroWindowsZ 2 1 o] oz} A]3P&+FE Tt EnviroWindows T2 13
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de AAESH, 7HEA F(Virtual libraries).’ﬂ-} =23 O]éﬂﬂx}%
ks *—7HE%§1°11 #e RAE E@rﬂ*ﬂ 194, 4714, A
A4 53 2ol B3NS ZAFAY zzwur gEg Zz23d8
FRAS= IFEE F "—R)‘-O— 53—’—/\15} A= 73 7E LCA,
AN 22 TdRAT goH, 227U AAH ] B T2
AEE FA7|4d 387153 &3 a&aE?ﬂr TR HoE e,
A &7bsst NEE X137 AT HeolH oo #F hHAE B

w3t

fljo

LEAD (Leadership for Environment and Development):= 1995'd ¢l
f9x9e) AxEF ALD 24Y, THY, A9y FAR A
YAEHE Foiskely] 98 A%E Aoz oF Ise A9 =
T AAder aAHY FEHES T F IESE ey =Hin
915}

Apdo o] g FE S 9§ PREPARE(PReventive Environ-
mental Protection appRoaches in Europe)x IE&Eo] 3 AP &
€ BEFsta gleH drlde e 88 Z2ay, R adgsd
T ZE, 3831 gIYALH FAHGYL B3 APME TFsa
ATH ES o] IAFL 1YF YIS RAD T2 AE SN eE
ARSHT Yom 2 F745 S PREPARE network 53 FAAA o
4 259 sy 2Ee S3sw Ao

3.1 33439 A3

SdMs 34 71e dAldl "2 F 9 ¥ (pollution prevention &
& P2olzhe §ol& AH8sta vk US EPAE P28 "9 @E83d %
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Hrlge 438 TAL 2717 AT 2434 U] AHS(the use
of materials, processes, or practices that reduce or eliminate the
creation of pollutants or wastes at the source)’ 2.2 &}, 73|
=32, YA, #2344 F AL AEE Eolx, BF EEH olF

2 53 A9A4de BushE wye TRse Adez debsm
itk 1990@ AAE v]=e] Qdd i (Pollution Prevention Act)o
E ARANAA TEL 9% 4374 9AE TeF go| Edsx
s1ch
“LEL Tt ¢ TATACA duE AU FaEHojor
I8X 2 AL FFFoZ dHd wHo=z AFEHoop 1,
AEATY e PAT sgem AgHolor 8H o ASdE
SR Z AT WY o] AMEEofok g
=3 1990 A E A 7Y s (Clean Air Ac)RHE H
710984, AAY], BA] AR, 0&2 I3 T A gire
AE A@er) sl WA AT q9H gIeAe Bz

2
2
N,

0
o
lo

<}
3 29 EPAE 71&9 FAIg Fad 3l
= E

)
r
ok
0%
B
A
Al
o
2
ol
ol
ol
)
to
falt
£
o
o
A
g
-
é
to & 08 R pR S

ol WO
8}

[«
bl

te R ¥O o £
-
O
O

B fH o

1

o]

& 99 =zowds SUse Yee reddwus,
0 EG SJYAYDoE)e 1990 37| %A 7 W Waste
Reduction Policy Statement)’oA #H71E Aol |AFME, F34
A, AEAR, AFIEAA, £38Y S AolA H3A n4
ol Hojol 3lH, YAYAAE AEHLZ FHEELAE HE &
otol A ZzIFjolol Grkm UASFATH

ook I

<

Ao

32 AAHEY

321 9 2fdy} =gy
EPAE 1991-1992 6] AA Aol 2%E Toljsle] P2 Z2HAEE
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o
EPAE 1EE& Z%H7|79 AMEE £Z3%= Green Lights =2
Y, R AFEE HA3ZSl= Green Star Computer T2 13, &

A AMERAE £X8ke 33/50 =209 5 AgE 3
t}. DoEE U A 4vS7HEE A7 5l LddEgsd o
& T4 71eB7he $10,000018e] APALE FHS}R ok I
F(DOD)= EPASH @7 dwt4dule] 2dEF wEdA 2 Ags
71818 Hrbst L@ HTIEe oldE Ry Al Waste
Reduction Evaluations at Federal Sites(WREAFS) Z 2132 A|3i3}
T AT EF UF SHEAGHE 1992¢ 71E H7ES 19934 7HA]
25% Zolit, 19959712 F71AQ 25%E Eojlv HIE M@ZEI

g AT

322 F g9 =203y

19913 4€e] o] Iuiel FAHRIL QAU YHES AAS}A
P2 Z2aa.8 Agstn ok P2 =2 awe] #AgAE HRAE,
R&D, (8F&oA9]) 71€xd, 94 £ AP Rd g QB8R #
718 2%, H7E AL Avive A, 2AF 2 ), JX] 2,
A o] Fdel TAAE Solth

323 22719 X232
vl TA7]Y4 LE9E(P2 by and for Small Businesses); ©]

¥ T2IYS T L9PE AF g4 g2e RaF
gol thshel $25000& EFST Uk AAMES] Qe EPA

E
=

fr

p

7
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RREL(Risk Reduction Environmental Laboratory)v ZZz&= FHu)
fi}' Bl A] e} So] Fr}élE University City Science Center TZ

(1989-1993)& F3ll 90d7he] FA7IHel g LFAWHEILE
At o] ==Y L 1994 o] Fo] 6749 AErE Yt
9lom, EPASH &7 DoE9] oA &g A Aol vl 2 Z ol A

o]
AR

)

ol
K

Mo
re of o l:l&“:
o
bl

>
%
K

33 8 AAYF

331 ARAA

EPAE 29 ABAEHPPIO)E AHE3le - F A HE,
TAZIF, G 2 FERE, U, g4, B 27 § FE A dA
ol Al L BN AYE w|E 8t At PPIC= UNEPS EPAVY F%&
¥3= ICPIC(International  Cleaner  Production  Information
Clearinghouse)?} €83l gich. Bd DBE M3y UYL £3)
BEY & Aok EPAVE AYdtes ZEAHEE 9= AAHIANE
zZ-dste] duro Al FINste o s, olEd Wile] TRG JIBE
23 o &£fo Hx1 Ut 3H, EPA7F £ 93} Enviro$ense
dlolEiulo] s FZBA B3 FET FELE JEHUE B3 AT
3t 9lth. &3] International CP Cooperativew Zh=r9] A A3
7199 AFAtE, 37 € BAiV1Y, AR BF 5 O H
HE AF3ste UNEPY ICPICS} &7 o] #oFe i3 DBE H
7F8t}. (http:/es.epa.gov FX)

EF olmdAE ZidY SFAEE SN EA ZFRANETF

< FX&n Ao tiEZHA die oA avE TRIY 22Xy

otF oA A : gE Proposition 65 ot} 1986\ dc] +ER
Proposition 6504 480%9] x4 382AZ s} ojye 2AL
A, AFSSEAY 435t A A5 o EFE Q3 IFgee
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AR BHAE ZTASEE FAST Yut 2 SHEDL wgEzy
59 Aol HrHH, AEE i FH LAXE z2Hs=
FEY =EF(FL AHE)o]l AT AL AFEHE FAsAAA o At
£ BE3jof &} olHF BEugRE FHAEI oA & FA9
el xeE FF DA ARl &%E AT F ey, s42F BFe
HFEe AFHEL Bdenh olgt 22 HEIVYG AldiaEY
gA4sE T3 7Ide BFFF Wig ZAVE R AafFo=E o
FoA1 len, ZIgA Y FHTAxHo] FUHHD Us o2 H
7HE AL Sl
332 A Fek
0 Z2e J1EHEgESs &4 LB NF, AAFY)] VAE
Ho=w BRI githk £3] EPAV} FE&E PVPE 1993ds] &

HE PARIE BEF 7T A FAE(Climate Change Action
Plan: CCAP)® 1990d Ag® 2 ddqwie BEZTE 2437 9%
Fooz Fedm Ut FAIA ] FE 19913 33/50 T2 a0
HE3} o]lF FFEI] FrIstm o} 199639 FE 6,8827) A v
30y 20003 A E 13,0007/ 43T AR AHT YT

7} XLz} CSI
1990 @ o] Tl ApEE ¥ (Negotiated Agreement:
NA)E ZE£3g ). vt Common Sense Initiative(CSI, 1994)°] T
2 dhue= XL Z=2AE@1995)0lt). CSle 8 B3R AH
A&7 kA E, AdgA ] Fo, L@l tiE #UY AT
dzoe) AA ¢ 2Ho2 §1 Atk CIF A5, AFH o
AR, 2%, 2%, AF, A4 F 671 939 J19Ee wAoE Bz
RE XL Z2AE= 38 8 FFE 2oke 7 dA e mEs
=HAoh
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<E IV-1> 0|29 XISEAH2FHA ALY
4 T
PUBLIC VOLUN AR_Y - UNILATERAL | NEGOTIATED
Climate Change Action Plan{ Pollution Prevention
1. AgStar Program(1993) 1. 33/50(1991) 1. Responsible 1 Projeet

2. Climate Wise(1993)

3. Chlorofluorcarbon
Substitutes{post 1993).

4. Coalbed Methane Outreach
Program(1994)

Ut

6. Energy Star Buildings(1934)
7. Energy Star Homes(1995)

. Energy Star Office
Equipment{1993)

3. Energy Star Transformer
Program(

10.
Initiative(1997

Green Lights(1991)
HEC-23 Reductions(post
1993)

11.
12.

Landfill Methane Outreach
Program(1994)

Natural Gas Star(1993,
1995)

13.
14.

15. Ruminant Livestock
Methane Efficiency

Program(1993)
16.

Controt of Nitrous
Oxide(post 1993)

17.
Change Qutreach
Program(1993)

Transportation
Partners(1995)

18.

19.
Implementation

20. Voluntary Aluminum

Industrial Partnershin(1395)

21. Waste Wise(1992)

Commuter Choice{post 1993)

Environmental Stewardshin

Seasonal Gas Use for the

State and Local Climate

The U.S Initiative on Joint

2. Design for the
Environment(1991)

3. Environment Accounting
Project(1992)

4. Environmental Leadership
Program(199

. Green Chemistry{1992)

6. Indoor Environments
Program(1995)

7. Pesticide Environmental
Stewardshl
Program(]

. Waste Minimization
National Plan(1994)

9. Water Alliance for
Voluntary
Efnc1en<:§, (WAVE)(1992)

10. Voluntary Standards
Network(1993)

2. Responsible
Distribution
Process(1991)

3. Responsible
Recycling Code

4. Responsible
Carrier(1994)

5. Coatings
Care(l 596)
6. Encouraging

Environmental
Excellence(1592)

7. Sustainable
Forestry
Initiative(1995)

8. Strategies for
Today
Environmental
Partnership(1990)

9. Great Printer
Project(1992)

2. Common Sense

Initiative(1994)

g

) OECD(1998), & 3]/3(1998)oll M AU &
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24) INTELAIS] XLz ZHMES 7% EPAS QFZZo} ma}t 104712 B,
Az oz RE 283219 FAREE At /ML 10069 FAvje]
3 FAwe v FAHFE JhAoKY A o] ¥ABRFT 5He Ao
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L. 33/50 =213

clefAe mlmolA HAE HFHL A&@ Z2aY
BrhEn A= 33/50 Z2aP ] AE AHER AALE
T2 st} 33/50 TZ W& 19913 A E8F USEPAS] A )
A gz adoeltt. FIA, AHEF 2 ARVEEE g A
g 17%9 FQ8 F3MFTEZ wjEHE 1988d o] 33%(1992
d) 2 50%(19959) Atztele 2R E HAstn, TRIY =24 ¥y
& %F 33/50 Zzadold XA 1774 §sgEd F s o4
of sl R 16,0007 ArdAe] ciste] FAAHFE B o]
Z3 60070 TRI ttEui &4 5 60%c)o] Fdste
A 7N1Fel FHEAT FHrIdS AP ERE ¥ A U A8

RZ13

¥ 33 “letter of commitment"S EPAo) W43lA =u, EPARE
B A7ERAE 24 "o ol A4F FAE £F3e d veE
4 9tk EPAE 1988\ thu] 33%(1992:d) 2 50%(19959d) A& X
E AT G4 AL JiFEE, AgEER B8 2984
2 AREA 438 ¢ JT (EPA HA &F52=2) 3BT & 3l
t}25) = wEPdLE 19953713 30%5r Zole AL FHEUEAE
Ty, olE EFAL 50%E = 98 E2FL 40%E AAse AE
£ FEY F Y3, 71FEEE 1988o] ofd 1990E e 2 dox B
o},

£ FFFAT AZ-Eoly AFHI

ES

g% FEx QST Yok oM FH 33/50 TEaPL APFT
k-
=

Ais s FqFA 9 R THod, olF FAEAY FAS

7] §13 ol R FAEE BgAFR gt @A 7jEe TRI B3

of Wt 4%E BrtE woln

25) 33/50 2P AP AANZ TL& 7ol AL HANYEH,
AgzAol ¥

FEEES FaxHol ol EEe ZygAd 4 4FxFe
o)At :
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33/50 Z2aWL 33% (5% HALz) EEFTE AYIERT 1
G owE 1991d 0] 24893, 50%(7.57% #eE) ZEEEE AE
Uz R 19 WE 199439 gAst gk

E3) 1991-199437F 33/50 T2 W] 3 dAY F E
< 1% Zag Wi dHFAPA Y HrEL 9% FUME AR =
AbEol o] W] Ao Ot FAHA HrE LAt 9
T}.(OECD, 1998)

T3 EPAE ICF Kaiser AAE JALES S 33/50 Tza¥yel
FoAgAEel ofd WHez FHFHEE GANIA=AE s,
A AHES FAAIFIZ] AT BEHoE MuolxAlE HAAE
£ 39 ICF Kaiserw 30708 ohFgh fGAlo] oigh A5y = &
7 125700 2dte dAZRYE ATAHE Sted o]

o} o] A3 =W 33/50 T2
AFHY A&l AAFAEE 8 Y4
43 A2 Ve

33/50 =g el AFagleas @ ol AAR e AL
2 Fowrd, @ X, 44, £ d49 A& A (flexibility), @ F7
AL A3F Ay &

Z2a9 $IPaMe
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g oz A
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26) FdgAe= EPAY} Foste 33/50 2y 3
commitment)E A& FZo T FRY FHXE
=2 o] &(free advertising)@ 4 UUD, FABIA
Bl 2RE AR F e FHFAD olgs 4

27) BT FEMNYE AR e dAY FHE
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3350 =239 FdA FZPL 75 HI3AH

White Consolidated Industries, Inc.(WCl): Chemical Replacement

WCIs 24 92] AB Electrolux &3 w2 A gt 307) F& <A 25,000
Hel 24Ye n83ln e FFLEE At o] IAte YAm, A7)AE
7], A7) F S AEL Astn ded oplderd] A1 3 TRl A
wE Bolola melEls BE 7 (freezer)o] 70%E St ok 19923 o] F
A SHWEE o]&3ld YA HUE Axyo] AAAA A HEANLAE,
HEo|ARHAE, B2, 2Hd 59 #f22e WSt UJH 33/50 =
2o ZA3riZ BAHF olF o] FHFL A= old HAERYL Heod
2 Aoz WAIGeH, old o5 UREY FIMED T GUT
T AR o] By $3uwvte] 2VEAE A7 $307re] GrHEAERE FHA
grony, 47)9] FQle] 712 AR - 2GSl

Eaton Corporation: Waste Exchange

19113 4y 8 Eatonihs oI5, Ut HAZE ¥IEF 17474 5T
o FALE &G e A AA Y- THEF AZRIAle|n 1995
ol}o] $6591¢] @3l EatonAbs 33/50 =2 a3 Fodste] oF 80%

g 8 FHHY ZZF nFolLojth v|F HEZGAI Keamyd] U=
g TR BUFE= ZELE o83t Udded, o] IR BF-BA-¢
A BElAE o ZEAte] 239 dE Monroe Shock Absorbers E&<A] -
2314 AHSE F Ao AZ3HA =T Monroe 3% A =9 2
e o] ZLEAIo] Monrce A 98ZE AMSdte IAZFET ¥ #FE&E
Zolgts el ARJNHAT FAe= H71Ee] o] o]F XA HAY &
Al dld 4xkE] o 14000BE49 HIEBL S4& HIS e,
MorroeAls ZE2F FYU|§-& s =AU EatonAbs oid $25,0009] o
718 A2vlg-L FZskA FHAUuoh

Romo, Inc: Chemical Recycling and Reuse

Romorils £ 85He] 23d TIUE AZRIAIEA 1992y 33/50
Z2a9d Fdste 234 AHA FJEA FAF vido|LRdAEY A
€< Sole d =3tk o] 4L FHFol 2040289 23 SHNE(ET
dst ddolARHAESY EFE)E ALt AU AHEE £HEE A7E
F 23 A o A7 A Usied, HEFAA M ZHE HY
€ YIAM YeE vt GA Hol SHEY ABVEESE A o] ¥
AE AZst7] AsA 52,9009 BlBo 2 7HE AT o5 ARALE AAS
© WZE XE7E =Y o AEE A2"ez o] FAL 4FFU
o 55FEY SHERE AYY & AT AT 3207509 =3Y AH§ &9
E B8-& ST & Ad

A5 9): Zatz and Harbour (1997)
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33/50 Z2agL2 AUz , 7132dx(1988)9 AFAEE
(1991)9] Apolofl wWE A APH AA Y FHA 4 TE HA
B E AT HAPAAILAE ﬁ*‘w\]:ﬂz A7B2 AFEA Y
BAE FEEGE oM 4FHL 2o Ht
331 91t} (Zatz and Harbour, 1997)
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3.4 National Pollution Prevention Roundtable(NPPR)

'NPPR-& Pollution Prevention(P2)9] A& 3] %3
=9 M & ““‘ﬂﬁ ZZ#olth. NPPR& 2 Fdw&
=i

A, A 2 BrEE 387 AR ‘4‘* & 8F5< F¥stn Ao

KN
- P271e AR AT, 71eAY, BEAR 2 FAY ML
» ¥ ZzaYPoeNEHY UYL TP

19963 1096] NPPRE US-Asia Environmental Partnership(US-AEF)
s} sty opxotelH el 8/4F) =718 NPPRY A Y& A A3}
2 gt o] mEAE EHL vy ofrlole] P2HEITHY
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Ao}, BF, B2, A%, W, A7tE2 5
2AY, 49 A8 =98n Ytk 53] ST NPPRY 4
¢ 98 FFVARAYASTLKEDS P B2 3

'NPPRS =3k “Global P2/CP Network'S W& A]Z o}
AAl ] P2/CP Roundtable Z2E7+e] §g
o US-AEP S¢] A9 87 NPPRE ZA@74ors] 222 2§
< AEFAA7 s 2HFY AR oA F3n U 199734
NPPRE US-AID Project 7}ol=giolel &4 ), @& US-AEP
BEVSe) BAE A TARTHENE =5
2e #3tsldth. ofAlole]l Roundtable 73:=2& 53] NPPRE
UNEP, o}Alol7l -2 3§(ADB), AlAled% 22 oh=3 2 453 =
- Z el BAE FI3 T

4. =2

41 A9 I

AZe] FAAYL Tort rge] HEY FAIF uLHE
o] AAHR 7NFgE FE QANAE ¥ 2HE T2 Ut ojEL
9718 ZAE 23 2¥r] wE vg, 93, JavEe Y &
A3 BANRHA AFo] thE LuAle] aFwEe BygH & gl
on EF FAANHY JGouAE ZAAZ F USS FRT
Atk B3 FAVIg0) H EHAS ] B FEHMFo] FREA
22g QAT o]Se] tF YL kst ek

28) 9, EQ, TP, dojolz ¥ yIB=o P UNEP(1997)S Fzetd
22, A
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F=o BRFHL AAIIE MAEg B YedAEe &

et a2y ‘AEHAAREH HUEL paAstE HZE Has

(waste minimization)'& FRAETOE F8A 3t HrE HAE

A% WPz © HALE AL, @ $HEY 35, @ ¥A4E A
Z

28 @ &9 A, @ HAZAFY AgES F2IG. FF0IA

BAR7eold THes 945 B AJUAALE, HIVE wWE, a3
AF E AMHlE BAHAN TV T FFITFS FHide Tles

o) v g},
42 3 A

= AT 49 EFEA, HrEFHLEd 2L A NS,
IPC(Integrated Pollution Control), 874 vl= 2 7Alel FHE AHH

S FHFT FANEREE V198 FH BEAFAA Y Fad 42
A 8L Fste FARAE AXSE ol T FARY FHER
Me LE9za, H7EHAS, FAAANE AT 498 FEATA
73 4FE FYIH

FREe B FEHEY YAAAAAN BAR FEEl
FEEHT AN, HAVIeY £ dojMe BERS TR
v HFoE F4RI FRe FHBAE FASed AGEHE
4¥38, d7HE) ¥ FREKHFALYA), AL AEZA)S F
gty JFE S HAUVEHAZSE AT IF9 AYgS 9A
AN EHALIE T AAF oldn #3F o]dg JHIIEE 31
E3 4T HEZR AAG HJEwEo U HF U, HE L
AHEH ZXEAN LEE AN BF 2 R&D ZE2HEE A
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421 Bd YE

H7E Hastel #ET HrhAEL FHIH
AtHThe 1990 Act, Part 1). 1991d 1€9% 8 F&EE o HHL
IPC(Integrated Pollution Council)ol} tisiA] HA|3t 3}
AR LEE FEATIE V1Y B AYA, 2 Y 9%
2 397 AEHA +H9EL 7] YA HMIP(Her Majesty’s
Inspectorate of Pollution)?] JH7IAME B E QF3F FA A}
SHAY YAste B dF AES FAStL ATk 199049 ¥
Pole 2¥HA3d  THEP BATEEC(Best Available Techniques
Not Entailing Excessive Costs)oll th3l] HA|St gled ole 4G F
AelXe ETHL HAsstn LAEE idolth  IPCo
BATNEEC A]2£® 2 BPEO(Best Practicalbe Environmental Option)
9] A3iE 3 RQAdY BEPO= w7], EY, FARFoZ9 WEg
B8ty 91§ Schedule A Process®t 712 EE 2 wWiES B sl
3t Schedule B ProcessZ FEET}d. 19901 ® 3 Part 2 “Duty
of Care" 7 & EFsta J<ed ole H7E HiZd ©E ZE
/% WEANA FEATe IEeE HUE HASE S-%e 8
JozA 3ot

422 A¥, u5, A7 2 ME
7—12—]7]/“ tﬂ ] = §]A§}_

o
4% ZRE A AeAEP BILAL 2uFAt Frg
QA A71E HaHe B 4 £ At v A4S A
oFt el 2AL T oleF ANAA S4¥E F714 7

o} MAE, A9L % BFo 4o

FAEE P. A. Consulting GroupdlAl AlZZAIATE HESIA
ool B3 ¥ RINEE 4IP3 WEsG o] d7E I}
A SQEAL Bo] FELIE 127 Hoko AGBESERT HAL
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3} “Enterprise Initiative” & 29381 Q)

19933 12¢el= F47IF9 AAVe F4EIL 8 A2
TAR/ERR FTF Z2OPE EFIFY. ol FAUIYY AR
g P 2LEAAE EFCE vEE ZoE 4F AlKR, JE
FA7Iee e AT ABEAY B AL BF 1) 334
€ Hxg & UEE dle 7tol= AlF T

ETIS(Joint DTI/DoE  Environmental Technology Innovation
Scheme), DEMOS(DTI's: Environmental Management Options
Scheme)st & TEaWM Fe ATATARE sz 2Agm

k. B3R #FFR IVNE s HMIPZF #sta e
Chemical Release InventoryE F7/W3I=E Agtstn ok ABEE H
71€ Hazte] % oleg FAFHOE FHL BRIy A A
Mzedes Adsn odd WA FARE JGAS uH
¢l Waste Minimiztion Clubsg] 23S FIdP=d E4RE o)
A FFZZAEE XL} A Aire & Calder ZE2AHES

Catalyst®)7} #|71& H4ASld] 24E¢ T3 AP i

29) Catalyst ZEAEA = ¢F 400709 #H7IE 43 digte] AR,
o]F 1237o] @R Ty A4, 155730 FFMA, BAL AAHEolY e
&, 1770] AFHAWA, 11730] d2UAE B2 & oYtk =}y
£ 3 F717he 3297 7hed 22770] 1dolu, 4582 213 o], 2870} 39
o, 33 o)l AL 2974 EEan
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52 AAQH

5.2.1 7}57}]%

Jz
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HES dux], BAZEITFNES Tl F4ol Hol 44

2 2 A 7SI TH(NEDO) S A7 H A7l @A (RITE)S] ¢
B FAHT dow FRI Adete BHEVeY gREEL FAAM
A7l FAFZRIFTHY 7ML FRHDT Atk NEDOY w4
ARIAIEE AR AR MEd uA ddrlend, &371sAE
& BF EFI= TeMLol lﬂfﬁé}c‘ﬂ wel 7]Ee] AR
4% AARAGEH ANFEAE7|EAE, T EAZIVUAELTE
A 37k2 AuA - FAVIEZEZ RS T AL AxUVL
o] ZAAo} ol2 1% 89 FUHE FUste A E ¥y we
248 £ AE 71€E HUEE Acceleration Projectst F27|¢E

o] Z¥ezE 3Zo Jles d& F UE R JdgHE
Innovative synthetic system Projects& F+&3} FZF3l3 ATt
3t BAlA A= UNtEe Zero emission 7034 Z|2F
Eco-Town Z2AEE F33t31 Ut} ole AHFTT Nde EF
2 3 AdoA HiEE H7ES U8 FokilA da3= *}%7?:-0—
A HZIEEA S G AdUsiAte FoE MEE AAdeEE
dArE el md 2 FAEAT
Ecomateriale] st =7} R&DIZZ aao] mtr|EsAle] ol&)
1983 RE FAHT o, FAFAF o& FFAXBUEHIAY
o] AP Jo}. 19951 d o] LCA-Japan Forume] ZA = o v] 1998
WEHE FA] 28] LCA FFDBo) ti3dt =7} R&DEZ=2 A EV}
FZA531 Y3, TANT BAY TEoE Type Ill St HA Y &
0] =953 9}3.;} L3 5442 Inverse Manufacturing(z] o] -&
A& 9% 7€) Zero Emission(H 7] & H4AZE 93 A
5}7‘] Z48)& AT dFAEE AYstn Aot 2T A =
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3 /\}?ﬂ/“f\} 2 gzuAR] viwEALRAFE 504708 F87)
o £¢oz =AH: ok

YR AJA = FaA ek (Pollution Control Agreement) olgt=
ARG 7Y e AEE FeF(VA)ol LAHEEH ZAIH
ojstt}. 19643 g.@etvket gt AFFHAL el S AZE FALA
BFe @A 30,0007 o]ide] EnE: glen, MEHY HATES
AHEAA diASIE e 9B SRAAeTy 4o AP Aok
B ol X UC(Unilateral Commitment)= o] tlFH3 de=d, 73
A D] AFER LA Go] tiE Aol

523 AABALAE

196539 Ay JEC(Japan Environment Corporation) G
FF7HE Y3 AFE LD FAE A3 AFREREH HFHA AL
2 2 100EHdE PR, FLA, FAAGe] A A
AAEd ol Fol 42T BAZ TAAA v ARl F
gAdozny Bdolobdt Aok 2A JECE FHE oA
= 53] SMEs)%} e@¥arh Ae BRI} L @B e
AXE e 2dAol A3 28 ALY JECe HIo 44
|

of 4% 2dVAE AP FTARY FHI= Y23 e @ 7A
4% 59 JEC}H ARHez AQse 600049 AAz¥E g
6007 8% Able] B delguol2E BASYR o FAA

B At g0l BAVeEe A ER 28HL Ao

524 7€t
GPN(Green Purchasing Network)o] 4078¢] 713 20719 33
713, 13709 "7 28, 839 HEsb & d¥HAon A
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Ao} ¢ F83H HZH AHEHI e “Production-integrated
environmental protection"o]@& £ojv =dH HAHIIE HHE £

A
62 AAEY
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£gs) BR71EL olF BARAY 9
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Atk 2@l FME9el FMRT3) 2 UBA32) el JA7|29
& A9 it dwrdez FRAFAFG AF2 AA HIE A,
2 A4, 283 ARz J7E HJr] 22 #Yste
Z3e] gRold ok a3 AFA LY AEHY T
%ol Stk ol wiZFelA FMESH FMRT, 23 A
gte] FHo] ojFojxm eH ol HalZFU R&DEZ2ZAHE
€ f=32 43FE vied U8 532z sz Ao

rf
o
g

9
ro.&hrN

v

2 3

e (8

o Yo 1o p% 0 o

30) the Federal Ministry of the Environment
31) the Federal Ministry of Research and Technology
32) the Federal Environmental Agency(Umweltbundesamt}
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623 ARFH =7
FR71e U SEE ARALd=Z=a

< it 23y B
S M HAL e g gRAEYHH ZeAE
B3 BH7Ie9 =UE A% APH AL g st FMEY 7 F
Exzzadl 5 2 7Ir T2 o] drt FMES FMRTE=
EUREKA¢] wmWE& PRPAREY] stz gtk R&D Eoldjae=
German Foundation for the Environment’} SMEsE EWH3| 123
ZEAEES HAHLE YTt £ EYL AAY =TEAN 24
=3 W2 A ERAE AZE AP U

co Ml

6.24 71E}
FMRTe} ols] AQdts 837 2AEY Z2YSo] A&FHo
e 2 Q3 BAVIES 3E BEce YT MFHED
At FMRTeF UBA2] AHjE 7|&o] dist R&D Z 22 o]9]d
dxo FAFgrieMdEzgage gloy SMEsE 9% R&D Z2HE
AdAZdE A7 B2 AY3n YA ok 1977d9)
“Blue Angel'2 EZl& Az Er =dsded 7570 AEF2E

of 4874 olFel AFol o] vtaE FEsA

7. @A

1979358 ZFZEAY 7]vte] & FH g dFT ZH FH
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) 259 EINLG, ECODESIGN(107] 71¢) 1.5¥=NLG, KOMPAS(9
A 714) 0799k NLG Folth

el
B7R71ed A FAe AT ZR718Y 94T B 7E
ek gak olgel ZIFE AAHI Utk AL EFL, dEde &
271ed AR BV 2AHNT FRe Bx AgE FHIT
HEg=s AR 870 oig Fae 2 B d =2
= =z

n

¥ao % o
=
Wy
M oM
)
2 of
L
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rr
g
4
T

A ET 19908 BHAF AE »
L650%F NLGE 2#3tfin WEe= 8A= 6,0009 NL
B%71E 749 dFged FAe30. 92 Manhour 7
2 M 19924 7]&¢¥TFE Add-on Technology 435%, &% 2 7|
12%, ZAMA 21%, AZ 2 23 A 5% BANFD AH 5%,
7B 13%2X FF7)e0 9P F FAHFL 43% AT
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933 ZA7l= MEd HE&
1993 vig@d =+ Zle/ES 38 DTO Programume(sustainable
technological develpment)g WZsldcth vgds Zgahel 9
B ALV B3 Ui AEH 27 2EE F+ e
Z1e7idel AT DTOY EHL A&£48& 5317 A% 7iel
el HE g Lol Holdth
Noord Holland, Zuidholland, Gelderlando}A] o]&ojz == A
= 7 A9 ool #¥ Know-howE RFslzl A3 7]
u} x| &) (Waste prevention team)S A&tk o
Tt Z2AEE AF, By 1 2HE LA I
o E3 vdas GRAGA Y FqW TisolH
#% IMPRES Z2AE7L FAFESY 127 AAAES
2 3o g5 Ut o] Z2AEE JFE FEA LI, 7
A% 3o, BAPEES AE TY
] B

o]

NE HE2EHY ZHESE A

o

=
N BEE 4YPTh o] TeaYe) 2He Mg A
=3 (97199 eddERe A Aotk o =W A
2R Ae) 307) AGHES Dol A RFHD

ar o o 2 ru[o o N W fo mg |m

e

...l.:

Nerote] FaA90 AEL ABHE AF: MELS

o £

3= 4d<& & ¥ Innovation Centery g &%S 713t
Fa7|ddA QuH ZPEES AFESn Ao 1992d6] o] AlErY
AEL de 3 AtE Fu7o] o]21 Ministry of Economic Affairs
o BEE

T Aot B SRS EF A e AEE AT
“BMD", oA Hefo] B AES #F “GEB, AL A%
AHE A “BGD', 4TI Yx Fol BopdE AFALE Fusy
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= PRISMA =Z2AHEd] g nj=
EPA mi7d& 7lx23te vtdd FaEA] inds Wdd= 43
dZ¥ vl 7 2 (PRISMANUALS)

of @A Ao FHo I viEF

o] ithk. =3] PRISMANUALSE 2 FGoute] A3 Asguety ¢
3 diots AHdn It o] Wr gL A AN A kg ol
st HASIEE ToFn HA JIeABRE A I AFALN,
4548, B4, AJEAZAGY 9iF PRISMANUALS7E lon
JbAL oF 209 NLGeolth. 2 & B2 Industry-specific ZHX A7}
IMPRES . 53 vlgaeFHA

zgAE JFoZ FHFHT g
ote] AE2 FAVIGAA oA @ FaEA Tt EHQA I
. 71AS & 7RINLGolH, Zet2d Ax, 22 2 717, A,

e
a4, 343, 2, Mulagd Fol A iwdel TXHT Aok

10. &2
101. A%

FIojAel AR FFAEe FAXRAG FHAYER, 2

g3 AGzre] ol dupy FPAE

Za 9% date vy FPAVTaAL AT F UES T

PN zEE BYEIRI, AEVHEC HE EAT 25E 4 .
19933 ol ZE JAyA FFH HZBUAAA 75 HL FTIFF

7133 WAL EHChina’s National Cleaner Production Centre: CNCPC)

Z22RE AFHJT o]F 600 o] FAATREF 2 FASGAT,

33) £29 Aldle FFE P HNEPAC) 2, “Cleaner Production in China: A
Story of Successful Cooperation”(1996)¢] Uj-8-& 8o 5% A
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1 = =1

ool FEHT U ¢ FIAN] GF BAAYL YES)
gE3tA T, 27709 7idel o

Ase s AolRed, FA4E A 27HA B 3

stz oo HEogRE AZF US$.9¥igrel ZHAZF &

' 23 72a

T

A0 of 3R U dp
o ..\_‘_. _Q, Nlm
ne L I

e

o

T 1, ALY FAA HT 30-40%9] &
b gen, H1 95%9 BAS B ASE 2‘*?139;13} Spt
A, FFAMNE EFEA FY A )
i

[¢]

102 B4 Z=HE

1021 7§

Foo e =287 H 33 (National Environmental Protection
Agency: NEPA) 2 ‘B-4'g} B2l Z2A E7} Word Banks] A
BALE de FRVNEANLZRAE F FJUE FYPH Ho. ©
=2HEE NEPA, UNEP IES} Word Bank/} TEoz AA, Aw
stglom, NEPA7} A9S 2983 Itk Word Bank7} NEPAS
93 Usse2mwel AFe i) BRML] G AAAY F2ge
A 2 AR, i) FAY A 2578 WA 3078 A1Fee AFA LY,
iii) 3P4 AA AL, iv) 27HE Ve B T4 5E A3
AR AT

‘TeAE B4E WA AFYLS BFAI] A8 FAHA 4
FAORNT FFxe] UE %A 4¢e 3 Aok o] ZAE
9 BEe FF 59 ¢ 30004 A9 sgel BYPNZ=YL
EYFES e AU, FF WY FY LEHFLTYA 1000 7o)
FL AT o2 AdA, o) UNEPAIRE F3) of

EAGN BTAALY sl FPYL =2AES L5,
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@ 4T ZAEES B3 39 DA/VEo] BE APREA o

3 BR4Ae =dsted E2¢ & £ UES 89, World Bank
)

§3 BEe dBsd o

= A4

o Loz 19949 38717 1d F¢t ol FoAAT. & U AT
= HAALF A7 Al A (Bejjing, Shaoxing, Yantai)o] A 18
A 719E dALE FEHAR, FA7F AL HQdHA] gL tHg
At ECl AFEHLR FYRHUT. FHHoR 8% WA 10%Y T3t
Yol World Bank o5& F3l #Aag& 22 T

- A R AAAT dAlC e BAR A
FoR A gig E40] FPHAT ol FFAY FAFAL o
o ARGl FHLUES HWrtsta, AR ANHIEY A7 &4 A
gg AAst7] g Folth o] dF <= NEPAS & dto #7474
A2 B AT (Environment and Economic Policy Research Institute:
EEPRI)| o3} FHRow, 19963 SEHAT. vADez BF
Al 1995 39 A= e, 5 ZH 3,0007 7idel o &
AR NE BEF3r S FulgAloldt. ol sl ‘AR A
Azl g FAH 7} 19959 7H2ol Shanghaicld 7HH =g
otk AAZAB g g8 MY gFRE dFdeo]l 2AAHUL, FAZA
ol it BEE AHAS FFOE EUEHILH, BE w2HEHY
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1022 £ %

HAZA(ZZ A 71 Fod e g2 FEAS A
A B Zz23dL P 5
o Atk FIAA FHYY A &
of olr] A2 AL oAt zY FABRNHZHA o8 &
4E A7) AT HdA =¥ s 2
o AFFoE ZASGHAT gka @A v} EF(end-of-pipe)’ T
of IFHo U GRHAE BAHARIEZZAEE BHHIE
AT TI 2EF A=TEE 71ssA stath

o] ZgAE] HAFUAE ZE BHEAS 7BY YEE X
33l FBARZ Z719 43 (State Commission on Environmental
Protection)olt}. o] #¥3l+= NEPA9 Aol =A 2&si=1,
He FARAAHE A FYde AL JaH, A
To FAEIAHYN AL A9 2FFG dFE FHI)

Z23 A o etdF ‘}E}(The Chinese Research Academy for
Environmental Sciences: CRAES)= 1) AL 7r3E N, i) A
wZeded g JeAde e 2oz MAHAG. of Il
2 FA%3ANe EFA 299 A B Rolth 19950
CRAES+~ UNEP/UNIDO National Cleaner Production Centre
Programme(B2td, A=, A%, #HA =, e2ul7|oh, @AYo} Futr
Aolixe] detdds AAdEHE B3 FHHAY CNCPCY FA =23
o} HAh

B4Z 2 A E= NEPA, World Banks} UNEP IE 3o o] 2o
ARz RE =28 A22A AFT w3 AL AT A3
Al 93, et AR HIHol dolF} A =A(Beijing,
Shaoxing, Yantai)o] HFHUch o] A ZAl APBARFT A o
& Aol o]Fojzlon, A7 APEHEC] FF7IHl FA3}n F
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ALY BEE HF3ted T3 A8 IFY o] Z2AE I
o34t olgd Ay XA S TFEH= TZEH FEHY Ze
shbe BBALO e Ard AYe IHsted o8 FHAL
Q ] ]Z_]—tr} 7424x§

HEdzs GYolk o] WEAIE WA L3
AP AP 2F) TV 4L T Aoz AYat
1023 A3}
3o BAZZAEE BL Fo¥ 4BE S4HAEY, 58

AA

D 5= JIdEC] TLF 7_53’4-‘%‘“ o2 HBBAZAE FREE &
NI, GAT AGREAA FEA A" F UARE TIH
3t I AALA DA R (The Chinese Cleaner Production
Audit Manual for Enterprises: CPAME)-S &3t

@ AABAALALE P 1508 Y SHHAEZE S 2

@ ZzHdES FHAIHGA Y dfozH 277 ’&‘ﬁ%%ﬂ]"i 29
7FA) AT Z W] A

@ 4230 BFNT € BAH Hes vteA s, FHH B
b A BastA &2 6907FA] FA e 48

® F8 FFd gz FAFAPFAE =48] Ao FAYEES
Ad FFAE7IEC] FASIe ARFH A4 B

® 53 HAPANAEALE G5 AT dHY AT

@ 5= #EAA 2 g Eokd] Uizt 4230 fgFxY

Hd

A

-

1993-95¢] AAIE BB EAIA UEd TR ZAde
E A9 3A gnME 42HA ZAA-BRHENS BER
olth, &l® A thEE-S housekeeping techniques®] 7§41 o]
71E Jled A 2ed \Bd 3% Aol & BAF &9
HFE TFHAE AAY AHSFe A Hee A, °lEHE

rlr _{m

.D,
oo £
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Eol Aoz ¥E 2HIAT £ olAT AYY wolge
2to) 6708 TleolATHE%S Sj4-717k0] 14 Bl Tel 51 ).

i)

7]

FIolMel HEM T2 Hax

Beijing, Shaoxing,
Yantai...

T
shalrg), obed- 7}
2 FrokF
%

CHS- W R

2l g3l
dajxol 87
B33 World

atoj it
RS EEE
217} ©9))

A= 9) NEPAC 2](1996)
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10.2.4 AJAYH :

oL, VN
+{
oX,
oX
oX
¢
dy
>
.
4
e,
O
0O
e
>
s
o

@ 3EtEe olg Hiz, FAE UE
1

4E aEe] 24 AF7HXV E45 o 82 81§ 2=
=3

@ FAALAAE AAYAGF ZHI= Z2AA Bg B
P BAE Aoz FAE FIT F AT ole Iy

ct.
AARYY o]23A AF= BAZEZHE o3
e, ol2g Re FFAELY 7HXE Est
9 AYe AFsie], AR A=AAE FHEIeH 7
gt
® FRYIFAS A JleBADTY FPol YA &
#3 JAH} A SAHL=Z o)F

3)




EZ olHF 4TS TheA ¥ BH8LEA HAHYNAEH, wE,

7, Azl TR, PP EL 3,

11. H=

H3e ARSG F5¢ AZT A W, £42, EY¥REs
3] ot3}Eo] o]d) tigt thE o 2 “Command and Control"(CAC)
=43t ge ol BT otvElItY BEE S VERT A=
2 AT o sEA gt AR CACY 27|=
B3] Ao oA Fskoth Al&EHA FHFslet CACY A
g BixE UEEY 2EHEY 2 A FHE FT 84
=7} A AAES] 7} 2 A 8 (National Economic and Social Development
Plan)2 FHAT. ol LEEd 9 Ty Ao L FFA
AL T3 FE, AVIE, AW FEATY FHEIE AT JES

o mt rld 2
e
mlo

28T Yo e HEe) Fo FYALVY TEoY P =
AEE A SURES 9o

111 93-54 7ie¥dy =239

H=-549 71¢¥¥ ZZ 1Y (Thai-German Technical Co-operation
Programme)2 7o) digt 8Z371<AES AT Aoz FAF9
AAF 229 4487714993 (Bureau of Industrial Environmental
Technology)sl| A 4=333}3L 912 ™, Deutsche Gesellschaft fur Techni
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-sche Zusammenargeit(GTZ)7} A3t Aok 1994 oA 20018 7}
2 JAYPHE o] T2y EHFHL APHIIES £&3A FHE
At} AR A2d P J1ed N=de =9skn Agste o 9
on olF& AAE AIAE WALz HIELEHo AR HAFALL
Z19-E Hrkste HIIE HAE, A4, AelEd, &

B AU D22 ol8E BLALG, £ 82 Slolsadag
H

Zi?lxl% 25T
LAY REFUHF AHEHBE Zete ZRZAHAEE Qe
ol Zgadel ¥4 IFL AgdirA, 87 A8, AR

JAolng Z2AE FP/A/L F2 S72HUE Algin BHE g}
SHA T Zled 25 £3UET FAHHA KHo] oA V&F
R A HUE H8) ohdd R&D 2 I{7|83 Aleke 21
o’tq.
AA .

= A48 (Green Productivity: GP) Z2H & APO(Asian Pro
ductivity Organization)®] =]¥-g& Wo} e mA4H4 A+ AL (Foundat-
ion for Thailand FProductivity Institute: FTPI)o] =33} it} 1996
Holl FIPIE 2844 2 A7 5L fsl APOY FF5o = H
ZAZ IS Jled S AYSn EMS, GP, 2181 CPY 74
EE FAATI7) AT 850 Bzt U2y ATE AVESFR
off theted S B4 EZEHY dd dHE 53 48
FA 2 AudAg AUgr] A% 2AHaudi)E = APO
Factory Demonstration Project® 334t} o] T2AEE HA
Aok AdAS ARSFARY ALY AN IAATY EAFA

U?‘a




(@)
e
2
i
H
H
o
z
£
lo

g
b
k4
>,
ol
to
3
o
_(211‘
8
i
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DANCED Z2ZAHEE HAHJ|&Y F3L 93] Danish Coopera-
tion for Environment and Development(DANCED)2] <]¢ 3}o] €
TARAY/NZEZ R TLY AABF B FAA FH2 Uk 1
996199837k o] ZRAEE F 2 2FAANA AYEF, A, A
Ta7lEE AT FAeE2AM =2HL gAIA=Y FAHTAMA

3L

=3 5 A Lo

A4 Fi4E A% AR JukE At 3P EAHE 4
dale Folth. Fd ¥ 5 YA (capacity building)S 93 T E=»
7 HUBE Adel FAALLAL A T2ade sasw 3l

HE el BA7Ied dHnES A g2 £E Z Al

7t 28 A4S H8 vtEEglen, 40019 F47)
E

Batzl 8 dut=2y d7dsE AQsAo 283 g4
2ol CTIC(The Cleaner Technology Information Center)7} 435
AsF3 2 BFEF5d F5aych £ CT-Newss}t CTIC News-
lettere] L2t} FA| CTICY FFoJAE AR oFAlo BjB Y
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114 IEM Z=2dE

IEM(Industrial Environmental Management) T 22 E = USAID
(US Agency for International Development)®] A &pell o]ty
4359 AgaBBYIo] 2Wem Yok 19904 3Ye] USAIDSHe)
dyoz AFd IEM ZE2AEE AUECrY B A d43H
873 Zwe JQelnlx B4 AP Aoz EMBEY Bye
BR71eFH EFHA FF LY FeIHh AYAD, © 2 ¥
weled, FFALL ALY EEFH AME, dAHd 2LEdEHTEY

A &7153 FHE @A E o FH4E F2 Utk o] TEade
2371, 87904, Faxzad, d7E 43 9, dEXEF0)
A EZAE, A QA ES gy ok

115 CDG Zg2dE

CDGZEAEE= g F47IH0A9 837 E AHstr] A%
© 2 Carl duisberg Gesselschaftus South East Asia Program Of
fice(CDG-SEAPO)2] A1¢3}e] Asian Institute of Technology (AIT),
Chulalongkorr University(CU), Chiang Mai University(CMU) 2 4%
AF7 FFLE T Yo} o] TRHEE HF H M |F
2 92<F sta e FL719d g3 oiEe LEEAE A
ste B0 2 AITSF CU9 7]& mdad uidA &15}2401 dF=
233 %8, 4%, 450, U 3o 34 3%, 22z 2EHI L
Feesue A9e A2 Yok B TFS BF L 2GS
=, F47199 A B IeAE0IH

i

£
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11.6 Green Label 32213

el=2] Green Label2 HF7|E FQA5t1 HIE A4, A
4 FALRES] 22 ISUEEE B o] IY Hd =29
2 TBCSD(Thailand Business Council for Sustainable Development)
o <3} AlZEEY Thailand Environment Institute’} Thailand
Industrial Standards Institute, Ministry of Industry, Ministry of
Science Technology and Environment$} FFS=Z FH3tHTh ¥
g o] AFLEH 7EL H2E ¥ ZUHI S 94T F de A
< A AEEAS 71FEe] A AEFFE
A

oFr

3hA] 22

off ©

=
(s}

i)

Fode AT AF B2F I
E

[S]
, SFEGE AL &5 72

A

7
_7

o

-

NSTDA(the National Science and Technology Development
Agency)= B7o] e dee Pastm WAsE FAHA Az
TR AY, ALolg, AFALAE AE IFNLH FA, 74, 7
79 FA7e M B8 JREF, 222 HAVed EeHY
TEE AT £ FAVIeY AFF o E AT TFE §
3 9dth aEln w&Fge] sEel lojA, Kasetsartthsh 3}5t3
Fo e 1996378 HAZeiEd nE5S AT 2709 AFHE v
d3lHck A A FAHL “Pollution Prevention and Control"2 tj
3t 43do] AAEFHY U3 = E HAHL “Clean Technology and
Eco Design"24 tigde AHdEgnEoz Hof Yot Igx
Chulalongkorn th8te] B3 FTsAE AA <o #F Fo ML

zA83 9o

ok
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A 19979 114 BFe A9H FHo| AN BY &3
A 2 G BABEI BANET HEo} oo
A & gee 0]/\?}\‘}7]—‘5 g fEslthE Ao Asian Developm-

} Asia-Pacific Cleaner Production Roundtable
< MHI}FE=E
L 71387 EP*D}

12, ofot
121 FRABS AAHZ

}}49—] CPoll th3h T2 19899 /< igo] FYHAL

£ 3] H A ) 71 8 H A 3H(Industrial waste minimization: IWM)7} 27

= A ]—4 ﬁﬁ€°ﬂ gaasetn FHelEA AT Holol MOEA

(Ministry of Economic Affairs)9} 87457} gt Aol WM &3

A% #7274 A B (Waste reduction Task Force: WETF)S 4

s+t WRTFE o3 22 Y-&$s ZTFste 57084 2(1991-1995)

< FIdHT '

@ =99 I A vz A FHE A
Az, T2EH, FA, irg, Yl F Odd SRAEE
StATh 53 £3 IWMEES £ 7139 diae 2
S AAstA e, & 5070 7183 4719 i<l 17749 7130

b=

3

-t

1

Mo o

4

4

@ ¥4 2 2§ A IWM 288 A3 H3) 71ee 3R
2 AANZEAAE Yoz Eoid FEA=Z=2aRg QI
Z 256708 FRA LT} AEFA e, 22,0008 0] F 3o

@ AR TLF: IWM7IEe] SA47 &3o] tid Ivrgrst g4
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HEAH S AETH dE FEE AT A3 F A AR
B FRA|2Ho] FHEUTG ER AAHVER Y E AL
1987358 7HE =] 2004 AHE FAAH T

@ 7leXNY: WRTF9e Alekel w2} CTCI(China Technical
Consultants, Inc)9} FTIS(Foundation of Taiwan Industrial
Services)7} AFG Aol A 71X A& =St Ut 89742 7
A 307 9] AFREol AFTIeALdE LT, 7Y JfY 7Y
o] AEE Wtk

® 71/ B AEAY: ST AL S AdrledTart g
of Aol gte ried ML g AEALEE s IWM7Ieel o
g R&D ZE2AEE £33t UL

® AF3H Ad: DB Fhdoz oy 7Y o] INMZEAHE]
W MHFgAE AFstn Aok FRe AAdd, FABADA,
74 € B3 AW Aok 199419959 WM 5 2
el 120049 diste] FAEARHG ] WA
19953 2= 150140007 A3 AH A (Life Cycle design)& %

at7] A¢ A2 Z2age] AFHUAG I FU4Y Ao A A

ZFH RS QAT FHolx HFYL dT HIYU FE 7

dA o] AAHEA YoM 47T wH] YUY ReE FrHEHL

At

12.2 CSS-CP == 1%

gighe ok 9] JIgE 96%7F FAVIQ(RERF $1509 o3},
A $450% old}, F& FUU 2009 osholn, 4J*E GDPY
50%E AT ATk olHF YRAANM RAAF}E vFel E F
a71gAe TR " LFED wEFo] Suig FF#EIY T

~
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o _
Z2aPd FAg 2004708 FAF FLaVIFS 0%N=E X PIF
= R g Jeidd 4t divbg R 19959 FA7IH A HAAY
2re &Z317] 98] IDB(Industrial Development Bureau) $EZ 2
Corporate Synergy System(CSS)< &-&3s}7|12 AR

CSse FEAEAd Jde 48 ARGAT TTLE AT H

A slo] gFHde Welnt CSSe F= tirlde A=A (central
f1rms)9—‘r FAGAA g FF T2 FuBAdd de F47149<U 9
A3 g # (satellite manufactures)2 FAAET. CSS= 7149 A, 7]
==, #FEE FAATI7] Y 2FHo g 19843 IDBY MOEA
o) AlYe g ulgez2 ] CSDAlE}Corporate Synergy Development
Center)E AY3IHEA AAHAAS AF71A 1007] o} CSS7F +
AEglon o5 o AAEo] gk AFFRE 1/38 Hdtz AU
o} CSSe] 718, =, #A A tiride F53 4 ot
CSse X g3 IZAZAAM ZAAHE Anste d L5 %=

Hode 843 A3z 52 4L Jleon U9 dirigd ¢
Tale FA71ELS gy 87 8oy, gride F4a7Y
o] Ao AL, AAEFH, FFAAAY ¢33 S5 B3 2AY £
ot e giridel AT gRE TFASAY 4271984 &3
Aoz HgdE & ik

CSS-CP =213 )

73 2 23 g CP &F
S FYPsta Ae vivige]l 2 FTEU Fo IDBE id Ad=g|A
g zHsE F Ful= AdAE CP 5L s 8=
&
=

FEIAE :
27148 Sz AYsHH 2E3FAHconsulting firm)ol] o}
F7igde] 71ed AY 2 23G9EE € F+ UAEE AHAL

4

d

r{o
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ZE 982 o 7 HQY CSS-CP APHAHFL g3 zoh
O FA71d el dig FE: FFFE AHE CP g, o
Azt Fofl, dfrdH FL& ZKdhe UHYA LG FH(awareness

class)} @@l Aol thdte F4zHAL CP dib7ig, CP 713
' T

CP Z2a9¢ 3% ¥ 74
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ouE F3 AAY F

oA MEe AEE uBY £ JEF Y-S NFHIH a9
ke el ik Hokst thEsie] AgE 9

@] AFL AR, AEIAL AxTG, AA4NE ¢y 19
of g8 Utk 53 o5y ZHEE S Fdse AEF
9 Fo3td, dA FTIS7F IDB2Ee] Aok dlo o] &%
Tt FTIS= ohdzrey] Zd8E 53 539 CP 7d A3 =
28319 F4rigdS ALYt Ao

1995 o] F o} F 79 CSS-CP7F #FAHAUG. stve tig 4
o] H7|71A Al TECO Electric and Machineryo] 2J3f FEEH
o, & shve AFAAFHA 3 2AHUG. TECOE 2

o me N g || ofr T
o R ooff M o o

w30 o
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ARE ¥R CP Z2a9e FASA gt o] AR =8 o
£ QA ¥FeA GnE o olge) CP BFe] RvFHT VY
Sk olol we BAFAS) CPE AT YUAYLZH CSS-CP
g A5 Agle WERe GEYAS FRASD £ o]
R o} TECOS] ApAto] CSS-CPof] #HAdstx] ¢+ JdAlebs AHSHA

SFAGE 3T YgAE HHEIHID YA HIFAHE BolA HUh
TECO CSS-CP A|~H.& TECOS HINAZTH Eﬁ ARz
T 2N 5 F Y ARZIEF 149 AA7IA(FRYIE 107

2 ﬂ\mmg W,E. o] Al=®& 1995 degk N:@&L CP &5
$453,000& FA}sle] $5¥inte] olele e Aoe HriHET Yot
w3 AEA E»E ZTateE 5 ¥R CSS-CP Zzadx JEE

olgt AAFTZT AFAAFHo] dxrigdez FAstn o FHE
o} #H=A, 714, ufiw AR, FEFT T AT 1074y 4
FF 54 A (up-stream supplier)s} 3719 stFTF oA (Folddg ol

AZAA)7E 4871822 FA3dq FFHI Yot olEL 19963 7
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5. SN L HAZE(HE)

INTERNATIONAL DECLARATION ON CLEANER PRODUCTION

We recognize that achieving sustainable development is a collective
responsibility. = Action to protect the global environment must include
the adoption of improved sustainable production and consumption
practices.

We believe that Cleaner Production and other preventive
strategies such as Eco-efficiency, Green Productivity and Pollution
Prevention are preferred options. They require the development,
support and implementation of appropriate measures.

We understand Cleaner Production to be the continuous
application of an integrated, preventive strategy applied to
processes, products and services in pursuit of economic, social,
health, safety and environmental benefits.

To this end we are committed to:

LEADERSHIP using our influence
* to encourage the adoption of sustainable
production and consumption practices
through our relationships with stakehold-

ers.
AWARENESS, building capacity

EDUCATION AND - by developing and conducting awareness,
TRAINING education and training programmes within

our organization;

» by encouraging the inclusion of the concepts
and principles into educational curricula at
all levels.

INTEGRATION encouraging the integration of preventive strategies
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» into all levels of our organization;

« within environumental management systems;

» by using tools such as environmental perform
ance evaluation, environmental accounting,
environmental impact life cycle and cleaner
production assessments.

RESEARCH AND creating innovative solutions

DEVELOPMENT « by promoting a shift of priority from
end-of-pipe to preventive strategies in our
research and development policies and
activities;

» by supporting the development of products
and services which are environmentally
efficient and meet consumer needs.

COMMUNICATION sharing our experience

» by fostering dialogue on the implementation
of preventive strategies and informing
external stakeholders about their benefits.

IMPLEMENTATION  taking action to adopt Cleaner Production

*+ by setting challenging goals and regularly
reporting progress through established
management systems;

« by encouraging new and additional financc
and investment in preventive technology
options and promoting environmentally-sound
technology cooperation and transfer betwoet
countries;

« through cooperation with UNEP and othef
partners and stakeholders in supporting thi®
declaration and reviewing the success of it*
implementation.
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8. Biotechnology

81 WHT gale HAEW F3 (Pvpol=)®

e 24 W2 We WHEL 22 A4z oF EuI
o BUSEGEY AAE 94 Aol AAFAL oW EuH o
Bol N2 4BWgste] o]Fold & Atk EPBAL AASE 3
59 wEe B2 oY ¥ AXsAY BAGFos BUGES F
siste 4oz o]RolAth old@ Wt B HHAEFT Bas
1 Bed A4FE AT 1Kg F 0Lz Bol WA o
o} o & M4 3}e Skjern Tricotage-Farveri® &A%

A
< B2 TPt

Skjern Tricotage-Farveri= 1994\de] ZWAIE A A3t o A
39 @ Thiosulfate® Terminox UltraZ A3+ Terminox Ulira
FdExs) dedy AAH FFIAY Novo Nordiske] ofsf
3 FdEed o A g 1A GE JtE 42T
Azste FAEZA 11,6008 AHEE 18T o 2
diuotol=zo] v} Terminox UlraZ E2Zlv &k 9§ =
233te AMELE FHL2 FYF G449 FIEAI] Z9A A
dad 3 AquAe] LulFE XA 24T & At 2
HE 4*}5}—?4—” FEES AHESIEE I Y YHERT G
o2 FEHHUT Bio o FAsteLo] 4ES AT
ol BAAFN= 100% AWEEHINPA Tl @oltt Termonox
Ultras 7t2gtolA2A EaEFTAHA i AA4HT 10-15&8 3] #
AEeAE $H3) BT 4 Auk. Skjern Tricotage-Farverizt &)
o] ]2 34tE-g Terminox Ultra® n A= dlv HEOE AXE

of
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B2 au e orx HJ
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56) UNEP, International Cleaner Production Information Clearinghouse
Diskette Version 3.0 (ICPIC-DV 3.0), 1997.
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9= 3R gow JEY AA7F IdE AMEE £ U3 ol#E
sAgAZ Az 2780GJe oy, 160t8 olAsEar wE
13500m° & €<=, 70800m° A @ t29, 283 ¢¥15-30US$/ tonfabric
& Aetspc

B ogitgo]l Fissast AR YEEr] HA w2
27l 93 9l FA Terminox Ultraxs 18 &8 &2 2%
2 eth. E=F Terminox Ultra® & AW 74, duxis] 7
& BANG Bx £918 23 2 239 FHE AAT U9

ZyEZ Ha
8 (AE 1Kg3)
A A Terminox Ultra
= 198] 1021 H
o4 A 1.9M7J 0.04MJ
297 8.5g i

Terminox UltralOL - 3.5g

Processing time 105min 50min
9. &4d

9.1 Guestline Days3 € (1 %x)57

Mahiudra & MahiudraAte] Z-f%1 U%E Tirupati®] Guestline
Days&®-& 141742l 43 F e 28, @259, 394, 8
A2 E Efetn ed o 3de $4E5 IFstd A 7t
A =2 AMESIT o |

57) UNEP, International Cleaner Production Information Clearinghouse
Diskette Version 3.0 (ICPIC-DV 3.0), 1997.
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BE O MM FERAEG(YSE N 4Y)

A AL =0 3 Z
7B g #3489 b B 7ZlEul$-
Skjern 4545 ([CO2 W 10| 7IERAE <SS HAE FUAY  Terminox
Tricotage-Far &, 22 A2¢ B8F|Umzly £ E4E
ver Uzl 2,780GI,| RSl 3LEYgA - ARREe R
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' 7R 70800 HEo 2 e dg £ 98 3
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ek 1 Teminox Ulm&AwE
100% BEEY Sz,
TME, A5dA |848 T4 g AolE{(denim  Garmerd)2]
Institute  for AR A 7ASA A, o|REEAd AME AMESE
Applied FANM, & FEBESES VAN g4 AEZ9=9 B
Environmental o A4 gl SHE B AN AHARS-
Economics £ =59 A
(Netherlands)
Cotton AL (AHEAY Sl Z2AEFEND) BAshe dREAE vlo]
Technological E aa 9l Exmlga 42 Az wEsk] 1PGY
Research o}t rupess AN AT, T3 3
Laboratory(CT| BlolQ 7E2 12000[0] &J%F BFAME-L F£2 i
RL) miyeardi 4t 63412| 52 AREE
(India) S
Bii 248 {year i1k
2,400rpees
British Sugar{4l7i% |3k¢e HE & FEXE AR AJAdA HiEEE
ple =7 750,000322-= COD7} & w9 3714
(United Bl 8- Ao} 714 AHGE F1
Kingdomy) 260002 dd ek | To g ¥yA XM &
7|85 A= dAg7kas A
8,000H-2-=/3 -} |of FEAIEE HXe] AR
HE7E: AYolE g HIEE oj8Eh
25,0003-2-=/d
35717 12d
Globe Export |A&E  [#7]o] 93 333477 43-69R | AA7FEGel 23 wilg
Fisheries Ltd. dek A A2 ) S FrA a3iRle g Az
(New Biogro organic  [15,000€2)/¥ ol& (¥o2 dud At ¢
Zealand) label B= 7¥s AHF BlEE BE F 3
dlo| @7k oi3HS. Hige Adle] o
A R] 7 g1 FFe FU4E, &5
65,00022/d Ak (71 o] 8.
#7]8]&-
20,000 2d Aok

AesA @ S5zt HFLSE Afdn o, gan,
AGQA9TAEE & S5t 220 SEFE ASVT 2T T
ot £9 2-8E o|&%§ Hydro-pneumatic ring system 2zt 31734
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o gazEuMng xysd 2o BES ZAGT YA 2 ae)
2 gaoX WEHE B4 I ALE(grit chamber)ol A FA4ER

| o7tk ErzoAE ®9
q2En o Adee oA o

£, G328, 2477 FAHA
FTAFAYE AR F ARZWIE £ ST o] AZse FE
s oy 0 ol&HT de A o TH&TE A

lojM & Aldl] o] &HA

=
=
AL Fol Foler FIF4Y RE Fo] AAsd

= 2 2 £
of A3t =3 ZEtaE HA S RE WERHI} 5T A
2 HEA Hr7F £l &Y= dAIaT

S22 718t ol He 2 i HEEZ AMESIn e AL
g FEe] Hrjste € $399 £9& dx . FUIERFAA=
AgLo] 715e ZEE ALSSt AMRE Fole AFEAE AHES
o ge FA9 gL MAXFOT AEEHE ZAE =g A}
S8 gl 19913 FEe] A9 m ALEHAYE Efe 3E=

S
Soi7te ol e B% SelelE weEd FEsgoh

FTEA g8 FAHA e AE ¥ 5L AZEAANA B
et eE W HA8 FEE ALt} Guestline Days3 2
< AAHEF grtolEE fE 259 THLE(packing)g Tl T
et FFHAE AR HT =3 FET 2 G AFE HE
stgtd olad =8e B 402 AY 2FTAL BAAA
. 2dE olider WE 35%0)3, kA 13%0ldoz fA
EE A FARFAAY IPAe CFCET #7E33HA
lithium bromideZ® A}£3tY 7]1&<4 halon £3F71% 323343
halon 121182 A3yt A= AEFd ] B T2 aPo] A3
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“The way some people waste water! They wouldn’t if they
knew a few water facts. Brushing teeth with an open tap uses
33liters, a closed tap uses 1lliter. A shower bath uses 100liters of
water, a bucket bath uses 18 liters" 7

TE ) Blx)3 YR E packels “save the planet'®] =]
T ¥35o] ged o]AL Guestline Daysz €9 3w 7+
Agsln glon FEASE st B2 o 23, & 9F A W
g FH vlAE A9AE nEF eI Ao _
Guestline Days# ®-2 hydro-pneumatic ring system® =Y S =2
B AxZEg 128 E/flusholA 88lE /flush® 43 At
365,0008161(39€ )& Hslx o, a8l dFF9 150,0008 &
Aol oz A7r 158529} 2,815kw/de] Ar|H%o =
2409€2 & HIE + Utk BT AE ¥, B 5L ALEELANA
Beiges 4 482 $£94& 40 ok

10. 7|E}

Lo
R

101 ¥ ZA Q] Aol 2 Z1AAA EAS= ZIEAEE AT
2 (2] A1 =2)%8)

Industrias Fronterizas CMI SA de CV+ thokdt ol z] ajAlo]] A}
£He JIAE 5T 9 F£E84 WAAE Agdled o] WA

58) UNEP, Cleaner Production in the Asia Pacific Economic Cooperation Region,
1994.
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(Hong  |ABE |3 s1uia it o 43)
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£+ dzgaz Y

2AUSTEE | W E 27k
(514713F 30719)

ThAAn8] 11%734A=
6% 2

The A | HE B HU)ELET] U8 tlow water cycle®] 7|4
Budapest |AZE  |30%01F TA(vbEE AHE-
Hilton low water H712 @F7) 3] low flushe] Al
(Hungary) cvele Ao 7k 1d HA, 250 F &3, B
2 HYE, AlEdy AFARoR g, d
EAlA, WRF400008)d HeF |ddA] B 845 HokE Tent
SIS cardsE Zphe] HA|.
AAEME A3
The Hotel |92784 #7128 243 hydro- tic ing A}|Zt EFAui} zEWB2
Guestline | g5 Fd o 2¥ol) 9§t 8ol S F ol hydro-pneumatic
Days £ 2 (o2 92/d Y |nng systemT .
(India) SFgalelgygo s A RY, HEdd ¥4
1,58522)/id Aok = HEske 38e] Aeo]
2815kwde] AAoZh B o),
240093 dof He 2Frle HE EE
A%, 8 2o HE fXY A% fEFFIA
o2 43ge)g o9 |oA .
Wyl uaARE CRC
Bk WA lihium
bromideE AMESIT A87)
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E 10> FEMLM A ) (A%

4 BRAZ| _
A o} 3 714
Hotel A (H2] 95 W) ERs) 74 WZ}71E8 @AEHA
Inter-Contin | 4EHA |& 372 285823 R-134(HFC-134a) Y4712
ental Zg3oz  CO2 gwsty] mA: AT 7 BVE &
(Keyna) L L e S PR ETISEY w2 A 37
BEA Jzbz]e] dudly] R TULE Power factorE
twin EES) gu g 24 27k
Bdefe] R SdzanE gag M
EgHeg 0% Againd Aok
9 2R lowin speed 2E B

Sl e A e
$ Hm saueEn

Zek
Phuket AN [40m-Tome]  B47|6%2] A AME3A Az] Bio-Bagd
Yacht ASUA | "ot 1,056 HoF o3t HAFE A o
Club AZE  (ADEE A Hr]E FAe|EYoR ], E5E HE dUAE
(Thailand) FIEE  ANFR R U R48ZEARES Hase] 93
2 23%AHEEed Fo g5 NCTHATFS
T 24 A 527 o
718 24 i, HXH%%%Q FRIEH
I_U 2
FHRFFIEAN.

Secretariat for Social Development(SEDESOL)9} Texas Natural
Resource Conservation Commission (TNRCC)e] gHog F35=
Permanent Pollution Prevention Programeo] uwe}, TNRCCE] Site
Asistance teameo] CMIE W &3l 2 #AE T 7IsA4E U
33 CMIe] g T2y Zdds FHESAo 2 o
et Hao AR EHE AAZ 4AE LEAATGE AE FAFA
o o] AAlsE nEEe A4 AAE 2L AVHEERE ZAYST

£ ARZ4AR dAstAed o2 ¥HA girielEF A
2o ag¥er 9% & U JIEAEY dAge

(ultrafiltration) F X} ol A &3} 7|84 R o2 BEIHUe
< W&ty eddseeE 98 E#H(fuel-blending) 3
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2e 28 FoF 3y AKEN 4L 1 ¢ 48 He 3}
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3t Altech Technology systemAle Al2¥  Z 3 22 (System
Crystal) & ZASH et o Alade H4 32 Axdoz g
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A HNES AANLEIEE BET o] FAE dY 265000L
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59) UNEP, Cleaner Production in the Asia Pacific Economic Cooperation Region,
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F8 FAHoE FAHY Utk Aqua-Flox #H 32 Fxz Al=H
o2, 29 477 HEY Ve o THST AMEHY T7%E T
Z2A17]122 Chemichargew FA o] AH&EE 3EEHS] £4 2 A
GARM, AAAEA) AHEHE B 0% ol de AAS AL
83t=s Foh. ohAY Chemnet EFE AR AN ¢

33y f3 AT FHFAAZ, 2% FaHsER TAAA oY
=1

10.3 S. C. Johnson Wax50)

125009 2] 2248 T&stn T SHAT Do) $(197d)S
23 = S.C. Jonhon Wax9] #7792l Sam Johnson A}urZ
©F 1975do)] 1Eo] AL Aerosole] CFCE AME-38HA] &8 A
S Hzxz2 WHEIFh 19909 HEE o] IHAle AABEZE Y
I Z7H BEZE AEH TR ASKFHYL BHEMLA EFo A
o oA M EEE 2AHAT TA 190d6] A 19953 Tk
50% ols] AEZ/E o] HAT RANGE 1Y F2Y
ek BHe AFH T/ oA HYE Fad HAE T3 B
A ¢ A Z7E0 ARE AFJATE RHelt

19953@7tA]2] EEE AHEY .
- AF-go] old AMEL Y59 AFEES 1995d7HA] 20% 7HA T
31

60) http://www.wbcsd.ch/eedata/SC].htm
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Axatat Aot o]2]§ Eco-efficiency =8 o2 o] 3ilE Zuidh
NE ZE & AU 19295 AA & FrlEe] 42 42,000
HE=e Z3ta olg T 1259w 2 Hek
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- & AldEF 7 AF
£3ln A3, TALE FEIIA TFH olFAtA T
FIRUOlEE REGAIA A0E AAFOEH Gyproc 2 %9

2/3& FETH-
» Novo Nordiskd] ¢#3 HEZZAHAA TS FAJELE

4o HAE A2E FFAh
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