
KEI/1998/RE-I4

1998. 12

£
§
o
TT

7\

or=^2j-gK1Sn.n,-,ro!
Korea Environment Institute

y



DISCLAIMER

Portions of this document may be illegible 
in electronic image products. Images are 
produced from the best available original 
document.





494^ #94^ 9 #94 ^4* #4941 4M4a 6]^# 
5L9/ 4449M#9^ ##@) 44, I1t M4#4 o]x) °- 
49#, ##4 44^1 44, #44 44, 44# 444 ^214 4
45.^44. o}^e| o] ^^.o. c4^.^4 94#4|7} 6^

#94 ;H#4 ###& 44 ^^44-

1998^ 12E 
SK-mR9f2SB5



CO t> 00 cn oco in LO LO h rr m oo

w

p)r

nHJ

o|r "RJ

oF
W W
■ST ■3T 
rj- rh 
•g’J ^
r-i oi

3Q
=Kr\

or
5j
50
RO
RO

pcIN

^0
■R0

<|W
T? W 
RO . 3D
^ ^ ^

To
*
<4

< ^ 
y ^

3D w ojs) W> * P $T
w
so

o\
So

'N w Dim ■R° w T
K° ir-i 3D T\ Tt K° nH
1K° <" •<̂0 T <>1 W W W <P°r-H CN ^o r-H CN CO in CD

CO
i—4 i—i

CN
Cxi CN Oi oi CN CN

lP

W
50
5K
1r\
ISO
<(U
ioJ
oF
0|IU
€
rk
5»t?
50
50
50



1.2 4-8# ........................................................................ 26
1.3 .29
1.4 ......................................................... :........................ 33
1.5 ^9#^ ...............................................................39

2. 99 4^19 ^49#........... ;............................40
2.1 ^&9;1] ....................................................................................40
2.2 ^&49................................................................................... 47
2.3 4#^ <84..............................................................................50
2.4 .55
2.5 3-994................................................................................... 56
2.6 .57

iv. s\t± 2|^sj nm. . . . . . . . . . . . . . . . . . . . . . . . . 62

1. UNEP...............................................................................................62
1.1 9^ ^ 7]e4-& .....................................................................62
1.2 M...........................................................................................63
1.3 aMjzz# #9.......................................................................... 64
1.4 .65
1.5 ICPIC........................................................................................ 65
1.6 UNEP4 WBCSD4 99^^ ................................................66

2. .67
2.1 EUREKA.............................................................  67
2.2 EnviroWindows, LEAD, PREPARE......................................71

3. 49................................ 72
3.1 ....................... :..............................................72
3.2 343*....................................................................................73

- ii -



3.3 fjl 344^................................................................ 75
3.4 NPPR --...................................................................................... 82

4. 34"................................................................................................ 83
4.1 334%4 ;T)y .......................................................................83
4.2 %#................................................................................ 84

5. %%................................................................................................ 87
5.1 %% %#..................................................................................87
5.2 34%#....................................................................................89

6. 4%................................................................................................ 91
6.1 333# 7^4 34 .........................................................- 91
6.2 34%#................................................................................... 92

7. = 3^............................................................................................ 93
7.1 333# 7W ................................................. -.......................94
7.2 3 #7%#................................................................................... 94
7.3 34%#................................................................................... 95

8. .98
8.1 337]# ;1|y ..........................................................................99
8.2 333#7|]#34.................................................................... 99
8.3 34%#................................................................................. 102

9. 4%%^....................................................................................... 104
9.1 333#7]N .......................................................................... 106
9.2 343*................................................................................. 107
9.3 3 ^ ^ ^4-.............................................. -109

10. #4".............................................................................................112
10.1. 34%#...............................................................................112
10.2 B-4 ............................:......................................... 113

11. 44-........................................... 119
11.1 44-4-% 3#^ 3 .......................................... -119

- iii -



11.2 ^4343 ........................................................... 120
11.3 DANCED 33.4^ .................................. .......................... 121
11.4 IBM 3343....................................................................... 122
11.5 CDG 3343 ...................................................................... 122
11.6 Green Label 33d 3 ..........................................................123
11.7 7] 4........................................................................................123

12. 4#.............................................................................................124
12.1 3344 344#............................................................... 124
12.2 CSS-CP 33d 4 ................................................................125

V. ^EN^O) SI A|A^ ....................... 129

1. 44 444 333##  129
2. 3371#;^ 3434............................................................... 131
3. 7M<q 3334 #443................................................136

3.1. 32.34.................................................................................136
3.2 33d^ ...................................................................... 141
3.3 ?14......................................................................................... 143

4. 33344 411 444 ?#44.............................................147
4.1 #444 3^4 33344 44 434 ##44..........147
4.2 A}3% 2:AM 443 ................................................................. 149

VI. ## ..................................................................................................... 153

< > ..... .............................................................................158

IV



164<¥# i> n\sx[ ^*iis|o] ns

1. ^^^44 ^ 4^4 ..........................164
2. ^54 ^M3M(CP5)j 4 ..................165

2.1 W7W.& .................................................................................. 165
2.2 71144 4-44 44 ..................................................... 165

3. f A ^44-§-..............................................................................166
3.1 MiMW 4d^e ^ 44 ................:................... 166
3.2 #44 4 7M -....................................................................166

4. #4444# #^#(##)........................................................ 167
5. #4444# ###(4#) .......................................................169

<¥-m n> ^ISOflAioj §§xyxi ^A[s\\ ............................... -171

1. 4#...............................................................................................171
2. 44 ...............................................................................................174
3. ^ 44 ...............................................................................176
4. 4#....... -......................................................................................182
5. 44...............................................................................................185
6. Me ...........................................................................................190
7. ##...............................................................................................191
8. Biotechnology..................................................................................... 195
9. M...............................................................................................196
10. .199
11. 44M..................................................................................... 207

v



A A A A

H-> CO
V V

co to



<49 8> f  193
<49 9> ^^^34 9944 (^3#4^  197
<49. 10> iM44 9944 (^#)...............................................200
<49. 11> ^^^@4 9944(44)...............................................206
<49 12> 4^-444 4444CW9)........................................... 210

:% 3 ^ 4

<Z1^ m-l> TRI ^mzL^4444 44 44 94...... 43
<n^ III—2> TRI ........................... ........................... 43
<ZL^ m-3> 44 ....................................................46

- vii -



I. 9# 1

I. M €■

1. aaa w

94# ##44 %%i 4^. 7>%4 i«l^ #44 #47} %
94 #4 4%% 494 999 %443. #4-9^1 4# 44#4
2. ^5]J7 %14. 4% 45%# 414 44)929 44 97}###. 44 
44 #4#& #994- 4###^ 4#92 44 9?}##2% 9 
#4 9 #499 34 #7}a}%2, #49999 647} ### #7)) 
194 #4)99 44471 444 8#4 % 7)127} 2442 #2%, 
OECD97}4 ^#47l# #^4^7 19804 3.474#4 4 1995% 4| 9 
4.84%#22 #7}^2, 444- MH892 410kg44 510kg22 #4 
4 (UNDP CSD, 1997). 44 ^ r])^244 #^^44 ^44=4 
4 44% 4 &49 44 44 ##2 #7}22 44- ##4 
Wuppertal %9#4 #2% 4)4494 20%?} #%4 80%# 24 
4-2 #24, 4f4 999 4-4# 4 #7H4 7^249 75-90%?} 
4-^44°) 44-31 444n 44. 444 24999 4444 44 
49 W-10%H4 444 #7}7} ^2449 442 44-

#44 7M4 44 41414%4(WCED)9 1987% rOur Comm­
on Futurej 49 22444 "44 4147} 44#4 %2# 44 4 
# 9 #9 949 444 ^2 % 4144 99# ##449 7%#
44"22 44"7}9# 7)1 #(Sustainable Development)4 7))%9 99
##4. 4# 442 299 94H #%2%9 #44 4# #414 
4 2SM 7}###2 #24 44# -8-94 9949 4#4 44 
2 1989% UNEP 4 44 444%(Cleaner Production)4 7l)%o] ^ 

41 #4#4-. %9%#9 4-44 24 4 4# 49447)1%9 #44 
9 4%2%4#4 7H%22 #92%9 #444 #7}2 4447}
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ii. 7^

1. tj3£9t*2j 7Hy

1.1 33334 434#

3 3 3 3(cleaner production) 4 7^ 43# ^5Lo}jl 4^-

UNEP IE44# ^4^34 "334 #34 4# 43# 3
4S&ir3# #44 (%aM 44^, 4 #4 4# #

#34-% 4 #3 3 #333# 4#3#s 3#«H7j-# 3
43%%. ^3. f4j3s^ (D 33#34 ^43 €7^4 4444 
34, #### 3#34 3^, S3 #34 44# #334 4S#
# ^.2.3%%., S3: ® 44s ^-^4 %143s 333334 44s 

4 344 4## 2334 © 4#4 #3344# #7^4 
44 4# 443443 3434 334 #34 3## #4# 3 
44. 4# 3#43# 4#5. 333 444 333444 343 
4, 4#34 ^ 33344444 S4#34 33# 434 433 
jl 347)14 4444 4## 3S3#ss.4 #3S34 34-33
# #44 #33# Win-Win434 7]) 4 4 3­

44 34 33334 4^# 4S&-&3, S343, 443 7H 
3, 34333, 44#4S#, #3343 4##4(DfE)# 43#
33-### S#3%i $14. #3 S443, 4sa#3, DfE ## 3
3334 #3# #33 ;)I3S^ 3#34s 34, 443 43, 3 
433# #4 4N# 33334# 7H#4 4s# 333# 3:%4 2

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 ^£-£ A£ a/-#/??*

44€ 4^ SM. 44% ;))^#4 444^- 2*4A) W *4 
%4 %4.

t§7§ 7]#(Cleaner Technology)* Tj ^ "o’ ## 4%4 *4) 4—51 
4-§"4^ 7]** lvt}^ a}*^5)7]*(Clean-up Technology)
# 4)44* 7fl^o]4.3) o]^ ^***4]A-) 4] 7] #7)%

4-*%7] %% 4* ^ %4%#44 4#* 4%%7) fit!- 7)#* 
Z%%4. %&*4 4#^%%44 %4^44 444 ^ Aj-^A}* 
4 4*## * #4* *%444 ^444 7)#
&A-) A}:f*-)e)7]#3iRr #4 a}*) o)] tij-*] <y 7]*o] 4. o)^ 7}^* * 
A}^e)-J7. #7§4 3)g|)# ^ ^A^ ^44*^. ^444 %i_on) 
4*44 44* 4*%^ 2] 4M# ^^7]**
4%44 Ai7iee^ 444 *4 *^4 #4
2 ##4 4%^# ^4^ 4* ^4#* *&#* 4^44-

1.2 A}^4^44 ^7§AjAj.

#^**4 #% ^*44 %4* 47)1-5]- 4*1-0] *.

4^4 # 447}4 &44 4-#44 444. ^
^^-444 *4#* M* 44%^4 4*4- 4%* #43. A])
** 4^7)4# 2.44* 3M4-. ^^4%* *^4 4-*, 4#, 3
43 A-)ti]^ 5]* 7>* **44 tij-44 4# Ji4A**E)
a)444, 47]*5]- *4#44#, 4:44-*44 444- 44 4--S-
4*# 4-^a)7)zl 7))#*5} 4^* a]*2] 71)43* S4-* o)** 3 * * *

3) e^7)#* 4-7)4 _5<§4 4# 44* A]&*7)4- 4*4* ^A]7)^ "*
f 4 7]5.7]^(Remediation)1', u))#T"(end-of-pipe)4A) 4#4* 5-4***

7)5]-S-j-c- 7)2]7)*(Clean-up Technology), 3ie]51 5-0*44 *$* 4*4)

A)*B] #0]* 7j^7)^(Cleaner Technology)4 4)7>4 **# * <&
4-



n. 7

_s_444 <3. n-i>4 #4

<5 il-i> A^sg^al2) x)o|3

x}:f 2.##4 44x54-
444 4 M #4 4 44 4# -S-4M4 #4444|xl ##

4 #5. #4

4# ^ #44 70 #42. #4
#4)7]- #4% 44 -2-###7]-
4?}^

.2.444-4 4# # #47)1# 
4-44 444 ##4.

-2.##44 447114^4°1 7] 
44 #7)-_8_#A& 44^

###4 4 4|7)#4 4-7)14
x}#o_g. 4444, ### 4)
# 4 ####3. 4#4-

#4444 44# 444 #4
447H1 4#

#4#44 414# 4 x}#4
4##^ 44

#47)1 id4 7]#o]t4 71^4 4
e

#47044 7) #4.4 7) #4

7)## ##
#470##&# 444 #44 
44 #44 #.

#47044-44 44 4#4#
7]#4 4 #4 ## 4 xfx)tfl 
4* #53. #.

#44 44-8-4# ±.44-4 # 
###

#44 4#4 ±444
4# # 44- # #44#44 
4#4°0 4#

2. ggg# ss 7«y

SHH #4# 44 44 44A54:# a) 5) 7>x| ## 704##

3##Ji $14. 44# 4444:4 #^44 ## 7))^#e 444# 

4 7%y& #44# A>-g-5]7]3L4# #44# 7H^A
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2 ##4# 44-7]- #4. 44 4444 44 7}) 40] #^4^2) #

4##44 25^#4 41444 5424 4442. 424, 2 44) 

a. ^4##4 444# ;W4 #44# ##42 $14- 4s))44#
444 44444 484 44#4 444 24 444 #4 #25 
4 44444 7i84 44 44# #24 44­

2.1 42&&4

"423^4 (Eco-efficiency)" "4444&#4"4 7))^^
19924 WBCSDS] 5114 "Changing Course"44 444 425. 
19934 11#4 44 4l4 "Antwerp Workshop on Eco-efficiency"4 
4 9-^44^#4 #4 #5# 4^4]
444^)4 <344 444 4## #444 444 4-4# ##44 

2 #4 #& 4=444# 4#4 442# 444 zM# M 4# 
425.4 444 # $^# 4 (#"5 ^a)^4. 4^ #444 &#4 
(efficiency) 7)] 4 4 ##444 24# °1 #27} 5}# 444# 44 
4 4# 5444.2. # # 44. #4#44) 4# UNEP4 ##4 
«)]5&#44 4# WBCSD4 2^^ 42 #444 4444 ^2 
4 # 7>4 7i)4s] 4247)144 244# 4444 44 uneps) 
4444:4 4# 4442 422#44 7)1^0] ^5)^] 4$a4.

WBCSD# 42S&44 #4# 4# 4#24(success factor)2
2 4#4 7z)-4# 4442 $)4.
Q 4#4 A) ti] 5 a] A}#(material intensity)# 42 a] 4 4".

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"



IT. ##### 7## 9

© "oHr2}- Ai4—4 444 *-# (energy intensity)#- #rhA]#4-- 
(3) #4144 #-#(toxic dispersion)# #*# #4"- 
@ H4 4 ## (material recyclability)# *44 #4-- 
© 7H7]-*4-*# ##(sustainable use)# #4 #*4".
© H4 4#Aj (material durability)# *#4".
© ##2r 4 w]dz# #ta] A- # *52(service intensity)# *-#4 #4--

4a&#^# 4^-#o_g. ^44 &#*44 #*** *44 

4## JL### 7))#*.^.# 44^*4 *44 ^#^44 ### 
4 444 441 2.**# 7)jyojs}^. ^oijAi #. 7H##

# #4.

2.2 -2.44*

''.2.*9 4 # (Pollution Prevention: P2)"# 1975# 3M°] Pollution 
Prevention Pays(3P) 5.5.71^# #4* 5# 4 7]5.
1988# 4*44 (US EPA) °] _2_# # ## (Pollution Prevention
Office)# *##*# *4#*.* ###234-

#44# 1990# 4 # # _2_# 4 ## (Pollution Prevention Act)4

4^# ##4444 "4*#44- 4#, 44*4 444 *4#4,
###*## #4# *#*### *4# 4#(source
reduction)# 7fl### #-*#51 234-. #4# *4 -2-44## 7fl#
# *##-# 4-## =5.^41-4 4# *4* *44- 4#
# ** #4 44# ^ ^.#14# #444- §34# 4*

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"
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94#3i 94- 444 ^4^S4:# 9#
49 ^4r # 447} 89 ^oia. 4444 9^ 7] ^4]
4 33M444 94# 4-9#9 44 49449 .2.44444 9 

4# 7}9 94#3i 84­

2.3 47]# 4^4

OECD449 44# 4^:#(Waste Minimisation)4 ^94 4\#
# "47]# #^4 41} ^ M4 44#4 4 #9, SM4 
#t4, 7])o]4-7]|#4-494 ##)"443i ^44-3% 84- 444 4 
4 4449 47} 94 o)^o] ^4 9444 994 949 7)]94 

4 # 49 84 #4, 44# #44 4# 3 9^7} 7}9 444 
;W449 49 449 944945= zM-9 7]]#944 444 4 
#e94 ^49 4#4 44445 44^ ;]]y494 44S944.^) 
47]#4^#7} 31H444 95L# 44# #949 49 994 
49 4 7]#4^44 49^-^- 994^4 94 4^4 2] 99 4 2. 
994-9 44]7i 49 449 4449- 4^5. 9994

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) OECD44 9^4 49&4-4 4^9 97}94 449 4^4# 49 49
#94 499 9494# 94431 99 4494. 4994 97}4
4 4 @-#4 4 49^.49 MM 4 49 9! 9^b# 994449 994 49 
49 999 9494# 94431 94- 10;1|4 47} 4 4 494%9(off-site 
recycIing)_5L4 494#9(on-site recycling)9 94449 99 77U4 47}4 
49 994431 94. m9 ##4#94 444494 9444, 49^4 
9 494 4#94 944431 94-



n. ###44 12

2.4 44-4^7)-(LCA)

# 4 #4 4(European Environment Agency)0)! #24 "444 
^ 7]-(Life Cycle Assessment: LCA)" 4 " 4 4 A1 4 4 444 ^ 4
# #4, 43:#, #44 4 #4 #4 4 47fS)"2 4444- LCA#
#24 ^H#44-T-4 ^#, #4, 4#, 417), 4)## # 4# 9* 
##444 #444 ^44 433## &4, 47}## #4#4 
4 42.4) #0)4 o]# ### 7))# 3 #4# 7))#, 444 3<9,
444, 43.4# 4, 44#4(Green Purchasing), 47]##s) #4
## 4#44# 44# 444 4-8-42. $14-

LCA^ #4#4# 44^-# 444 4444 #44] #4#4 
4 4#4 44-44# 4#4# #44^47)2 44- s# #44 
444 44 44# ##4 LCA7H44 4#42 4#4, 7H44
(conceptual) LCA0)] 4 #4 7fl 44 (streamlined) LCA, ##4 (partial) 
LCA, 4444#, 4 44 4 (simplified) LCA, 44442, 44
(detailed) LCA, LCA?]*) # 44# #4#4 ###2 #4- o]#
44 ### 4&#4 #24, 4 4#7) 44 24 47)]* 244-2 
24 *4 ^ 4### 5##4# 444 ##4# 4#4-

LCA# 44 4#4 #4444442 #4# 4 $1# 444 
47>44447] 24# 4 7>4 4)##44 42 44 4 #4## 
447]-# 4511- 4 4# #44 473-4444. 444 4444# 
4# 4##44 #444# 4 7}## 4 ### ^#44 # # 
^14. LCA# 424 9^4# 4# ^ 442# #4# 444#4 
444 #4224 #4 444 47)4 4^42) #44 24444 

4 44# 424 #444# 4=33 #24 24444 ## 73&7D
T#o)4 ^ ^ 4^ me) LCA# 444## 4# ###23.4 4 8

8) "compilation and evaluation of the inputs, outputs and the potential 
environmental impacts of a product system through its life cycle"



o|o 
oT 4

12 ^*^99# 4a#

*** 7144 49, 4444 *7} 9*1 444 44444 *44
4 *9**s 44. o^6{|Ai^ LCA# 9-444 93 ^ 44*4, 
9*9*, 4*47} ^ *1*4 41 7}* 9**1 4*1 7H4*3a. *4
339 44-

2.4.1 43. ^ 44*4
LCA4 f *4 44 LCA# #37} 49 43# 9*49 

*3&94 #*44. *9 LCA4 *#444- ##4*1 99494,
999 *9* 49 ^ 7}* *#9* 432, 71# *#34 #3*4
#94 *94 ;m, 4^4*44 #4# 44 *94 ;H# 9# 4
3 # 9 34.

437} 4*4 444# lca4 94444 44 *9*39 3
4 9*4 *4, 71444(functional unit), 444 #4 4 493H

*4 49 4 lutfl* 9* 1*449 44. LCA4 94* 4* 
*33 9*4 *49 9*4*4* #3*1 44 43# 9 34.

2.4.2 999*
449* (inventory analysis)4 4444 94, *9, 9*4 7]

9*1 49 *94, 99, *3*# 9* 9* 3444.

2.4.3 3937}
*9*7}(impact assessment)^ 9* 31**317} *9 439*

4 93* *349 #3394 #944. *1# #4 39* *4, 
7)1**147], £7]o]*-, **944, 39944, 9*4, 4394, 9 

*##, 93-*#*, *-993 9* 9*49-9-3. 1*# 9 34. 4 
*19 449**1* 9*9 7}&#o] o]# 9*9*] 9 *h 94 

9949**1 44 4*4* 9*99 49* 93*4. 49*14 
939*193 994 *47}* 94* 4*4* 1*9 7]9*1
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44 333 3# 4 44 3444 444# 444 32
44. 4442^.# 4 #432 #44 Tiatt s.-& #4#44 

444 4442^4 #444 45* 3444- 444 4444# 
44442. ti.444 43 #4 #71144 #24 LCA44 7}4 44 

4 434 42 44. 4471-4 4 4#4 711442 444 44-# 4 
44-4 #3-4 440)1 4# ^ #4] ^4.

4-4 ;M 44#44 4^4# 447}4 #3 cil44# *%# 
24444 4444 44=422 #44 # 444 42 4# 24 
#444 7}#4# #444 4444# 4# 4# 434-4# # 

4 49-4-444-# 444 24444 434 447>4 23#3(4 
4442, 44, CFG #)# IPCC44 ;H44 #4#4#(Global 
Warming Potential Index)# 4#44 444 442 4444 5.4 
4# 34 4# 443 #44342 #542 444 3#4# 3 
44 4##444 434, 2431 #4444 22.2 * 444 4 
3#444 44 7j-#4# #444# 3# 442.4# 4# 44# 
4334 #334- 2%H2 ##42 44 4#44 LCA# #4 
tils#3# 4344 444# 434 424#4 ^244 4# 4 
aH 447M 4344 7H4, 33-42 34- 3 7}4 434# 2?ll 
44 4#4 34-

- 444 4#(Proxy) 43: 444244, MIPS, #44##, #4
43-3= # 444711 #4 # 4# 4## 44# 7}#424 4
3-44-

- 7l#4 35(Technology abatement approach): 3471## °1#

4 44 #44 447}#3 4 44 7}#4# #444-
- 444 7}44(Monetarisation): 44444 44 2^144 4#4

4 ## 4314 7}x]2 4 7}44 44 44 7}#4* #444-
- #5 4 4*4 e34 4h: 443 4#4#4*44 444

34 44 444 #5 4 44 4444 23451- 3442



14 111###

4x444 o]^- 4# &z}###x4 4# 7}#!# 44^4.

- 4141 = X#7}, %1#4, ##7}, 11 ^ 1
11! 4&7}7} #4 H H!# #4 7}#^## X#4# 1 

#44- ##1, #441, 4^4-444^ 7] ^(Analytical
Hierarchical Process: AHP) #4 #4# 4 #4-

2.4.4 ^1
414# (interpretation)-Sr #7) #X# 4444# 4##4 4

I 4414 LCA44# l7}#4. 3E]1 #1:44 41-4 #4 4 
x#-l# 4#14. 4 4-4444 44144 44 414 #44# 
4 441X4 4# 4#&44 44 4X7} 4444 44444 
44, #4 4444 #44 4 444 #4444 4# X#7}#1,
447}# 44144 7}#! 11# X##- #X#1 (sensitivity
analysis)# #44 #4147} Xl# #X7> #4-

2.5 41144 #4

41144 #4(Design for Environment: DfE) -4# 43.44#
(Eco-design)44 7])#! #41# #41 414 41# #14 14
# !X##!4 sis# #1# x#a}4 4## #44# 1# 4 
444. 4#4 4#4# lx, 4x#l, 44# *# #4 4# & 
14 #14 11## 14144# 4!!xx DfE! #X!#- 4
# x4- DfE# 44## IX# 4# ##4 4##, 44#, 443: 
7} 7}#1 #4# #4 4#! #4-14 ## x#(dosed loop)#
II lx# 1# 4 &## 4#x #4.

DfE! 4## 4##-# 4! 44 4-41# 444 x
4, WICE(World Industry Council for the Environment) 4 # # 41
1 DfE#! ##!# 4#4 #4 X44x #4.
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" #^34 = #433#33#3 32#, 4#-§-#33 7}^-, 3f 
^o] &# #33 3#, #33#3 33 

" ^333 = 43#, 43353, ##3 33#33#3 ^
- 4#3#: 433&#, 23##4# ^ 43# #4:, 53-35#
- 4## ^43## 33- #4 = 4^323 A}#, -0-33 3-% 

####3 3e#, 4 #3 3e#(##f 32), 4#3 &e#
" 4# ^ -r-#3 t3 35: 3-9": 4 Ao yd"(remanufacture), Upgrade

7}#4#, #3 ^ 54^4 #2# ##3 4#
► 43# 33

DTE# 4#3 333# #3 333 33# 34332.7]- ## 
33.03.7] LCA3 #3# 344 423, 433±## 42357} 
33 33^3, 42^#332 3333 7W343. DfE3 yW# 3
#3 DfE 555.4, ^33 3til °T-3 NEP(Nordic project on
Environmentally Sount Product development) £5.^|e, 333 4 
3323 Eco-Design 555-4, tj!44afi] EDIP 5542 #4 3
#32 si 3.

2.6 4&433

4 54 nj 3(Zero emission)3 433- UN4#4A1 3 3"3 25 7]] 
#32 %13 7H3257] "33443 4###3 ^3 4#€ 43 
## 425 34, #3^ #4324# #55 3# 325, 334 

3 4533# 4333253 71]5# 3433# 3332# 33 
3"25 3333.9) 19963 UN43 2#4#5# #325 333 
ZERI(Zero Emissions Research Initiative) 4 4 -cr #3# 4 5(Zero 9

9) 19983 #^33 27}3f 557], 0)^(1998)47]
7H4#



16 ^44^4# -4^34

defects; TQM), 7| JL-S- zll5(Zero inventory; Just-in-time), 44 4X 
(Zero defections; Total customer loyalty), ## 4 5 (Zero conflicts; 
Consensus decision making) 2} "§-7)] tIIS0!]13]## 7J4 4X7]}

^4 @J4x %4- ZERI4 4X44414 444## 4#

4 #4-
- 444 4-#-(Total throughput): 5LJE- *4#°] 44 °]#4£-#

44-

- 4#--t"<h 2-^ (output-input model): 4 444#^1 4®H 4 44 
input/output table44 4444 44:4# 4#4 ## 4A34
4 4444 44 44444 m<y44°> 444 444 '4#=

*4' 7^44.
► 444 444(Clustering of industries): 444 45. 444 4

2.5. 4444 444 444#4 4x44144 444tl

4## 44442.54 414# 7H4# #* 444#
#44- 44 4# 444444 454^. $14- #X44 
(downsizing)4 44 4x4444 4 444# 44X4 44 
444-44 UpSizing4 7M2.5 ^7j44-

- 7) # 4 4 (Breakthrough technologies): 444 444 44 4 4
##4 #4#4 444 4^(economical coupling of outputs 
and inputs)# X442.5 44471 44# 4# 4# 7j#4-7l] 
4# 4#4 44.

*- 44 4 4(Industrial policy): 44444 71144 4#71)44 #4
# 4## 44444 444 44444 44.

- 7)144X44 (Global information economy): ### 4444 4
## 4X4 4## 41} 4444 445 442.x $14- 44 
4# 4% 4544# 7H44 4#4 4xm#* 44 zeri# 
"http://zeri.org"4# ^4°|X* 7fl#4X 44-
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44 4# 44 7>4 7^4 liS} #4 #^'t}-^ (Total 
productivity) 4 3§7f£]44: #4- #^44# 2n^4- 4# 4 t494 
4 44 444 444 4 4 47114 4 44 (productivity of raw
materials)# 3E#4# 4^4 7^44- 4# M 4M
A.& 4#4# ### 10%49 #444 44-71 4# 444 7H4 
#7M# %Ti $14# 444 7]&44. %7H UN44471# 4^-4 
44 7H\#4 4-4# 44 44 47114 4 431# 7^42. $14-. 1995 
4 #4471 7fl2i4 o]2fl u]^-, o]s.44°K 4-44444 7H5|4^ 
A.4, 454 431# ##44471 19994 10# 44# 4^44. 5 
t!- ^E#-4^(ZERI award)4 #4 #944 4g.4a# #^4-31 
4-.

19974 8# UNU444 IAS(Institute of Advanced Studies), EC,, 
European Telework Development Initiative, OECD #/§94 44 
## -44A.5. 7H51^ 45.4 4 #4 94 Internet Conference4 A1 #
##^44 4^-4441# 9#4# 4#4 % '4r<gA.g4#4 4
4 344 944 44#(evolutionary approach)'9 4 A] 4 S1.4- 
0 44 A.994 (End-of-pipe pollution control): 4 ?1 #4- 4 #4

94 44
0 4#A59 (Cleaner Production): 44:4- 444 44 44# 4A:

SM-AL 3:### #44 444 7jui^=, 4#4 4^ #
4^01 ^44^. 4##A_^. 4W7}# 4

0 4#'-7lyl— 44(Product-to-Service Transformation): 4#^til
7l-4 49 94#4 ^#4. ^44# 31 9
##A.&4 7H4 ^ 7^71. ni 44^4# AL4 ## 4

43# 4#4 7}# 4

4&444# #7% 04 4M# 7Hy o_&4 444 441, 4 
4, diitiis] 4#44 #7>7> 49-4 4#7}#7g4 4^194# 444 

4&#3. 44# #471 ##^44 4##94- 4# #4444 4"



18 3^^#

713-2-3. ##544 #7>5#El 43443 33# S131- 3# 3
554 471 #4 55# 353335 7W44 4 i^o>7> ^53

3€4 4% #71-71-45 4433^ #5# 4435 3°13- °1* 

#4371 4445 €7>44 43, 333 355 #3^#4 333
4 4 (gradual closure of materials cycle) ^g-3 343, 4 #3 4til5

4 4^53 #4 ####4 33# 453 343 3
3 #44 #34 7))##4# #332, 457)-#3€4 3#7}#3 
4## 34333, 4#4 4333 4# 3 4354 435 3#
51 (service intensity)# 344 37)-# M 5-333- 333 54#

3333 3443 443 7}33 333 33 4#333 ^334
3°> 33, 4 #3 3#33(dematerialization), 3'54 3 53 7]-3 

54, #5S#4# 42-33 33 ^531 (redesign), 43#(reuse)'

4 533(reconditioning) • 4 4 5(remanufacturing)# #3 337}33 
35(recovery) ## #4 33533 43-33"# 544 353 5

$113.^)

3.

35 34 °1 2532 35 55443(industrial ecology)3 7)) 3 
# 44345 34344 43- 3534453)(industrial ecosystem)
43 453344 334# 33-32 3# ^ 43## #3
435 3#43 35##4 7)153 #3, 4433 #34 3##
2)3332 3 #3444 43#4 3# #3444 €345 3#
€5 $15# 35 #3454(integrated system)4 7))5 °13-

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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#4 #4## Ayres(1989)£) #4#44* (Industrial Metabolism)
4 ## 4#* 4143. 7) #5)^. Tibbs(1992)# *4#W# "4 
4 *44 7}*4 #4)43^4- o)=.^ 4^4 4444 #
H|)A]^o] 3}*)^ *44 ^T))** ZL^\JL

Frosch(1995)* ''*#* o]|u|^# k##3I #4# #J:*7l 4# #

£4-45.5. 414)4* 4"55. 444# 44- °1 44
# #4#4144 44# 44=44* *4#44* #41 #44
4* #4# ti1#4 #4*4- 4M4 4*°l-§-#
94)44# 444 41# ^#* 9^447) 44 44)4 %
°] 7}#* ^#*31 #9* 444) 4* 4#44(Linear) #^7]5

#* #4#4 7}*7g#)4* 3.*15 # '41444 #***45# 
(Closed-loop System)', 9# 4-*°] #4 449-3:* 4—4 4°) 4 
##s))44 ^a.^o)43I 531 44 444- (444, 1998)

44444 *#44 #4444 444*4 444 44444 
4 **4* 7}4»#4 4444- 4^7j-**4 #444-. 44#* 
4 7M 444 ^4* 9.31 ^4 *##4)4471# #M*
44 71)44 4444 #4# 4#4#4 *44* *# 44-. ##
7l4#47l# 4###* ^4##7j-(LCA), ##44 (materials
accounting), 4) 7)# #*(waste audits), 7j-44 (full cost
accounting) *44 *4 #4444* 44*7)47}, #4444 * 
4 DfE, #4**44, * =9 # 4)A) 5 #(Industrial Ecosystem), #4 
*4**#4 (Dynamic Input-Output Model) *# *4 7) 4 #5. 7} 
-§-*4- * 7}7] 7])44 44* 7)1 ## (recycling) 4 4*5- 44* 
*441 4#4), ^##*471# 4)#-§-4 *5 ##4)44 44* %
# 44 #4^4444* 444 zlh)3L *4 44A1* ### 4 
## 441 #4- #4*444 #4)**(Eco-industrial Park)4
# 7}#* 5##3i #*, #*, 444, 5# ^ 444*4 44*
#44, #43:#, ##, *4*44- 9*44^1# *4#, 4)71*4
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A}-§-4 4# 44##4 44# 4 #4-#. <^^4 ^^1^4
4-^444 4e#44 ^44 ;D\#°14. 4^ 4444 €&4 4
■%■, $] 7] ■§-■§■ 42z#431 4#7j-^-# 4 4 / A$ #| /A}4 #4] "S'
7l 441 ##4 4444 444 3&#44# ^

4444 #4"€4 #44 ABl--g-(Cascading), 3]# 4 
7]|## #4 4# #^##(symbiosis)#44 4^ #4 # ^ $14

# ##444 #4AN4^4 4# 44 ^44 #4. 44-44# 

EPA4 4#^4^r 4 4^7]] #4 #4 4 *l€4 44 4 ;H4 xS4^-4 
^44^°1 44B431 4^-4, 7fl4444^ 444 44 A5444 z=

44431 44- 7B44 444^4 4-^.44-414# 4## 
4, #43%^-##, 4 ####44- ^=444^ 44 #^#47} 44 
4# #°>5. 444:n $^4, wi 4-2=444#444^ ^44^-"r4 
4 444 #4^* #4^.a. 4a.#s) 4)#4- 4#
4# 447)- 244^4.ii)

.2.444, 44^4, 4^^44 # 444 /IN# 4^-44 4 
4431 #D4# ^4 §4- 444 5-444°l 44^44
44 44444 444 43%* #4 #^#4# 44 44^444 
44-71)#4* ^7>4 ^4 #4-# 44 #-2.# 44444-444
^.4 444 4444 4 7f| 4(better housekeeping), #g_4 71], ^4 4

4, 4## 4 44 #^###& i#4# 444 444 7^431,
444## 4)44#-§-& 444^-^. &M4, #^^4## 4^ 
#44 4-2-4# #:&## 711^^5. M.# 44 4444-3% #444- 

4 44 44444 444444 W3i 44hS4444 #4 444
#4 7%4.o_& %%c).. 44444 4444 4^#-#

# 441# ### 4## S14-# #444 3- a.3%444# 444
#4 7D44 4^4#-§-* 3E#4^ 44a 444-a# #4.12)

li) 7>4 2.444 44?# AM]4 ###aa] ##a]zi ?#s] 7])A^ -4#4 
44?# AM #2:
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__________<S II~2> ^a^EHg[Oj|Ajo[ AfBj\

(A) #344 3^.34 (Controlling metabolic pathways)
4 3 # 3 44(hrdustrial metabolism) 3-3-4 o]s]]2) if.#
.2-44tiJ-(P2)3 33343 ^^(Environmental clean manufacturing: ECM)
44#3 43-4 3^h

On-line production (AT&T)
4*4.3351 t #7) #3 4

(B) Loop-closing 
44-8- (Reuse)
Remanufacturing(Demanufacturing)

Asset management (Xerox), Asset Recycling (Nortel), 
Inverse-Manufactyring (33)

End-of-life product materials recycling
4*23 43-8-

EPR(*3, MM 35.)
4 ^(Recovering), °1 44 *4# 34
334^34(443-3: industrial symbiosis)

Kalundborg 4^4^1(4443.)
(44)

(C) ## 3 #(Dematerialization)
Selling function rather than consumption

Telecommuting, paperless office, information society 
4#33(Product prolongation)
3 3#(Light-weighting), 4#*# 4*

(D) 444 444 4*
444 2«14 43#
444 434»1 5. (Energy cascades)
XH444 4*______________________________________________________

4S.4) J. Ehrenfeld(1997) *4, 34

12) J2l3S.5)444 444 Ecoprofit-Styria-Prepare JES-^lSS) 4444
(Fresner, 1998)4 4=4 4444444 7>4 €• 444 444 4444
34* 4*43-8-(52%)ol4, 3333(26%), 4*4&-8-(H%), 3&44 
(6%), 444444(5%)4 4443s 27)434. 444 444 444* 
44 444S 4*43-8-4 67%s4 7)3 *3134, 4# *3#* 
40-60%4 337)*3* 4-4-44. 433 434 3^43 3* 333s* 
3^3 *47} 48%s 7)3 *33, 434 44(25%), 443 34(16%) *
4 e3S a4434-. *2334 344 7)3 3343 4343 *3* 
343*4- 3* 33344 7H33 33S 37)434-



h~fM
CON/

oa
oa
(6

Hilo

rs

mi
m.
d>
rn

IS

0^

T^
r&

lfe
iy

 ^-
zir

tt'
O

r§
?



m. f:## 4# 23

m.

-r:>

J Z<- o
I -*l B

4% 5

1. 7|goflAi2| ggyAh yg^is

499 994944# f## ^7}7l 444# #9# 444 
#4#9 9X4#. 494 9994 9949:44# 9^# 49# 
94 (D #99 #497}# 44912, ® 4# 49# 2.444, (B 
44:## 4297}#4 ® 2#4# 444 4# #^@4# 9#x 
44# 9 44- 44 #9 #4# 4# 4 4 44#2 #9# 4 
9# 44# 49# 27]] #2# #4-^)

1.1 2A>7] 9

247]9(Inventory tools)4 944 9444# 4447] 4#
4924# 4# 49944. 44 99 44 4 #4 #94 94# 
97}4# 49X&4 994 4## 29 244]4 #4- 24494
9 LCI, Product Screening, MET Matrix, Eco Balance, ## 444 
M #4 ##7} 94

1.1.1 449 4##4 (Life cycle inventory)
949 ###4(LCi)# 4#4 9494 944 #94 9## 

444# 4X99 719 94. 9# 4^4# 94 4#4 949# 
9x44, 9X44, 42, 4#, 317] #4 94x 4##4 444 
949X 9XA}9-#, 9]444#9, 44X9, 4^929, X9=29,

13) £• 9X Berkel(1997), Fet(1998), Reijnders(1996) 4249 49 9 4^#.
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44*M3= ** *# ^*44 34*4 ^ 4&5=
^«W*1: *4. 44 4££ £* 44444 4£7> 44-3 ££4 
3434 33 41*4 433 3*£# 44* 4" %14- 433 34
* 4-f- #34£ 434 44 ££34 44- 44-4 *}£.?} 43€
* 444 4* 7)14444 £#44 444 37H *#441 44-
* 4 44-.

1.1.2 Product Screening
Product Screening* 4# LCI* #4 7]51 4-4-4, 4#4 44

33=* 7}3 $9333 *** 44=4 *33* 4# *3££ 44-. 
*, 444 343 *3 444 4 444a. *£# *3*4 4##
* 4444 #34 44* 4444-. 44-4 4^444444£ * 
^4 *3*4 4414 44* 4344, 4l£341 4*4 444* 
4*4444 4444 4*4444* 4 44* 34 £*44 4 
44 43* #*H 3434 e 433 £44 4447)1 4* * 4
* 444# **££ *33*£4 44444 4434 *34 * 
3* 4= 4*4, 7H3444 £#44 37} 4 7]&7}g.# 4*47)1 
44.

1.1.3 MET Matrix

*3 444 #3^#(MET <@#)* 4**714 4$H ^-3*4 
4#** *34££3 *£# 433 £4* 444* 7M44. 
MET<@#4 4* #3-3#£^43* (D 7}34 A}*4- 44*4
*34 4# *3*443(Materials cycle), © 4**44 3 44*
444 4-* 3= (Energy use), ® 47], *4, £*££4 *#** 4
#3=(Toxic emissions)* 41 7))4 3*£ 4 3 *£, ® *£*443 
4 £44 44 4 3 443 (Production), (2) 41*4 4* 91 *3 **
£#4* 4*43(Use), ® 41*4 44, 44*4 44 ^ 44#



3E44# 3% 7143 (Disposal) #4 4##4#44 3.4. 33455

^14.

1.1.4 Eco Balance
Eco Balanced LCI4 #0] 3333 3# #333= 371-415 

5^i LCI71- 4 #4 4 #3 #44 44 #34# 4 #4 4 #3 1 
34 44 #344# 344 454- Eco Balance4 3 #7)1# 41 

& 444 #3455 52 5# #!#4 3### 444# 44 
4. o. 44-4 3.4 4-34 44 34a., 444 #4 #!#3 43 
34 M 4# 4 #3# 4 54, 444444 134# 433 3 
4* 34-44- 532 43=4 #1#4 4## 4 23 4# 433 
33=3 7M 3-315. 4M 44€ 4= ##7}* 4444- 444 
55 343-34 33355 4444 &# #3=4 55 34 43 

3 34# 4343 #444- 3 11# 5# 34434 34 #3 
33=4 3444 #3# # $15# 43, 4 "§-315 #33 #34 
44 #544 444-431 37}# 4 35# 44-

1.1.5 #3-44414
#434443 (Material and Energy Balance) 7] ^

544 1#1 # $1# 4 44-1315 #1 4# 4#3# #44 
4443# 33=355 #344 334. 3 11# 45 1315
44#4 134 444 4#3=# 3444 #34554 137)13 
# 44 43445 ### # S14- 441 3414 #3# 3314# 
1# 414 533 5544 4#4 #3 #5# #34 4343 
#34# 3#7} %53, 3 3# #11 4#3=(4#- 44# 1:3 
3), 37K #3#44 54# 4#55 ##2#4 13# 3444
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1.2 7fl*<*

7]] #91 5.#7] 4 (Improvement tools)* 7] #2] ** 4 *4
444 4**3^. *9# 49}* 344* #*.*3.4 4*44^. 

44 9#4 7|34^37} #_&# 4#* 44- 44* #4*4, 7i] 

#4*, 4*4*^*, 3*4* 4as]^3, *#*, ^44a *4 
** ##4 3**4.

1.2.1 44*44 4#;]]*
4#4 *4* * 4 e * (strategy), 7]] ^(development), #4] * 4 

(specification)2] 9#3 *444 444 *4*3 7]]4#44 3#

* *# 991** #4414 #4. /,M#4(Ecologicai
principles)* 4#4 #4*44 4* 37] *4 4 4*4 7]] *44-. 
#4*44* 4-&4 4* 4##4 3*44- 

(3) 4*4 4 4#/# 44 ^*#
© 49-4 *4& 4# 44 
© 4# #7}* 7}* 4-g-a]
(3) 4*4*444# 344* 4444 344 4#(#, ^i]4 

*)4
© *41#* #*#4 43#
© 4#*#4 4# 49** *4* *4 
© 44# 444 444

4*4 44144 #4444- *4 4*4*4 9*94 4# 4 
#4 44* 444* 4*4 #* a%44** 3*4* 4*4*4
94 (Product improvement approach) 4 **44- 

(D4*9#4 ##
© ?H34 #44 &44 4#
®**944 44



ZH. ### f/% ^ 27

® 3%, 4# # 3434 13 4444 14= 
G) 3333:
® ^*3% ** ^) ##

34144 4#7l]33*l% 4##44, #34444, 443 

'%34 * 44% 444 4147} %7}%* 3M%# 44 44 
4# 2#4* 4 4*€ 4 44%4 #4* 4# t 44- 4# #

2#4 4%#% 433, 343, 4#3 ## &%%% #%3 

4444 304444 %4-

1.2.2 4#7H331
4 44 4 4! 1 (Product Improvement Matrix)* 4#/ #3 4 %

44 4444 #4 %4 4% %33 *%# *344 4% 5143. 
4 AT&T4 44 7H%4%4. 4#444#% 4a) 444 4##3 
#7l 44(13.44, 1344, 42, W, 44)4 4a) 444 4 
34 *%(#1344 444 34, 444 44, n%44#, 444 
4#, ?}2%4|7l#)2& 4*43 5x5ai 312 &%14. 444

3 434##% #44444 4414. 414 4 4% 344 h 
44 44 0-44 ^43. 4444- 414 434 31* 4*3 4 7} 
244% 434 34# 7fl44^-# 24*4, 2% 44 #x}# % 
% 4% 44 4#4 4334#* 4444- 44% DfE =s^s
4 4#4 7i]%44* 37}% 4 44 4## #2 %24,
DfE =3.^]g.4 143. 2#€ 7fl%4%## 4237}# 42 4*
1 * %4.
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1.2.3 3.3-4 4]=

^.343 ^1a4^3.4 ^.343^- 441 4340,^. a444 
4-^ 7M1 33M#33, 3#33, 334 344 703, #3# 4 
% 33 ^0##)# #3a^ 4I3#4 ^-3## ^0#34 % #4 

3i 3## 7033# sx^ 3414 7}#3# 433 ##4 4- °1 3ti 
& >0#3^4 703# 4% m#4&& ##4ag_4 4333 703 
4 33# 33^0 #a 434 a## #33 # 34- 443 4h 
4^3 4#3 #34 341 33^ 3-9- ^4# #433 # S14- 

##7034 ### ^ 4#3& ##3 7033## ##33
43.4—^# Option Inventory4 ##4-

1.2.4 343
4) #3 ## ^-344 4 #3^. M44 44 443 #&#

433 3# 343(Blueprint)oi4 44, o]^ >0#3^ ^ ?044
444 43&3.4 ##3 # ^4. 3-3434 4#4e# ##3
3434 S ^ $14. 4 #334 prisma 33444 33-as. 3
33 '4-45:9-3-3(Creen Anodising Plant)'# 2-3 3334^^4
343# 3-44 3#43 33344 #3# 4#3 430^. 3/^3
4.14)

1.2.5 444a.
444a(Benchmarks)4 34 4#4 444 44 4^3 43 

41 444 33343 M4 34# 444 4^4^#^. 34 3 
3°14- 44 43s|)4 4-3.4- 434 43.# 412.4a 4°l7> #3 
44 33# 34#-0.34 433 3# 334a 7033# a#3 
4 44- 14

14) Green Anodising Plant°0 43 44 #4 4 Molier &1 (1995)#
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1.3 4447}7ig

tfl 4^ 7}7] g (Prioritisation tools)# 4 4 7f4 cfl 40!] 444 #

44, 444, 4#4 #4 4# 47l-4e# ^##3. 4* *i#aM
^4^1 4## ^4#7] 4# 7ig.a_3.Al g#4g #44g
44 # ^r $14- #€7MH}, 44447M14, 4444zK 4a^s

#43#4, Eco-Opportunity, 4l24"r, MIPS^4 7]
go] o]4 4^-44.

1.3.1 #€7MM}
*€7M14(Total Cost Calculation)# 44#4 34#44 4#

4 4# $ €7}# ti] h44 4# 4# 47>7igo] 4. o)* #4 44

4 3:471- 7M3# 444 4g# ^4#334 #71-44-^:471- # 
444 34 ^# 34# 71-&4 4" %14. TCC4 4 44^ 44# 
4 34#4^ #g, #g, 44 4 4741## ##4 #4 4 4# 

*1# # 44# #44 4## 471-## 444- 444 44, 44 
444 # til4^=4 ^.^#3 7)-## # ^14=4# #37}- 44- 4# 
0-3 4^1# ##4 «i## 4- 4 4^-4 #3 4#^34 #4 #3 
7H#4 44# #4## ## 44#44.4 til21471-71- 7l-##4.

1.3.2 444#7M14
444 "ti7>4#(Life Cycle Cost Calculation)# 4 a 7]# 4 7\7\ 

#33^1 4 #4 4444 44 TCC# 4##334 #44 4#ol 
7>4- e 44# 4443 4# 444 tiia.47}-#- 4 4gol4. 

4# #4] #444433 4^14 7ii#oi #71- ##44 44 4^1 
# 444^4* 44# 4 $14

1.3.3 444471-



30 "W##-

^4^^7)(Life Cycle Evalution)^ 44^*^(LCI)# #91 4" 

#^#7)3.# ^7)3)2 4^ 2#3)^ 4^2
S-*\ #-#4 ^*#7)4 2*94]3. o]-r-<43l4-. 4 9 (Classification) #4!4 

7]#-#^#, 2#f9^, ^"1, 414#, 4N7)7)# * 
<4Tr*63. #9^#-& 41% J2C1 tl"^(Intra-effect evaluation).
^7)(Evaluation)E)4Ml7^ 4 #^4=fr#^ 7)#^]# 9421 4 
# 4-§-44 7]] #a) #^a] 4D# #4)92& ^7}44 (kter-effect 

evaluation). 4 #4144^ 2# #^#4)# 2.44^ #^49# 4
#3)4 4*3)4# 44- #4^444 7)#4^ NSAEL^44 #*

7]- 4493 4-4 444 47M4 4-§-€ 9 %14#5)

1.3.4 4l22m#42#4
4]25.j=-i-5]-2-)r4(Eco Portfolio Analysis)#- #444 444

4 4444 4#* ^#7)3)7] 44 ##227], 94#4 4#
44 7l###4 944# 4442., 94#4 #494* &%94

hi H47}-tl-4.

1.3.5 #1#*M#
4###4 s(Product Summary Matrices)# #4 

(environmental), 4 ^/manufacturing), #4 (toxicity/exposure), 4-3) 

4a](social/political)4 4 7)4 #44 44 'Sis 49444- 4
4## 4]#9444(life cycle)# # #22 3)2. 4] 7)44 4 *4]
4 4# #*## 4* #22 3)# &2 44#4- 41# #4 M

15) NSAE#9 94# #94 9 #4 &ZH44 ^9 9e(No Significant
Adverse Effect Levels)# 7]#22 -@44 4#4## #7)94 944 # 
29# 4 944# ShtMJL, 997) 9944(Panel method)# #997} 
9* 991 #994 997) 294 999 494 494# 4*344, 94 
4 97)9 #94 9#ir 449-7] 44 2249 #44-8-4 4#4 44 
7)94# 9499 9^44.



m. ### 4Y# M## 3i

ag#&44# 41##7M 4# 44# 444# #4 M ^&44,
4444#/ 2^44#, ^ 7}^4 44# #.<L3. #44 ##

^4# # Si4- <@#4 4 4## 4442a. #7^4 2.# 44# 
4444 4#44- 4 7%4 4## #444 444 ^#2 24=4 
4 4# #4 44^- 42#?}# #W4-

1.3.6 Eco-Opportunity
Eco-Opportunity# 444, S# yo, 7i 4, 44/ 4444 4 4

44 7}4 4## 444 ## 4 #4 2a #7j-4# 44# #7M

^44- 4 4#^ #4# #4#aM 44 4&# 444#4,
Eco-Balance4- 4# 2:44^ °1 44 °1#€ 4 S14- 4 4^4 4 
4- ^7^4# 4#42a 4^7}# # S124, 4#^a #7]-^ # 
4# 44 ##44 LCA4M4 #4 4:#4#& #7M # S14-

1.3.7 4a4#
4a4#(Eco-Indicator)# #4 ## #44 #444# 44#

4# M4# ##-4 #4 4444 424## LCI4 4# 24# 
4# 44#4 44#& ##44 #4# 4e4 44 7^### 4 
444. #^44# #4#4#3. #&##4 %7D^#4 444 4 
&4 7>#4» 4#44 LCI4 4# #44# 7>#Wtb 424# 
* 7H#44 4#42 SI4. #444 ##441 tr 4 #4:24
Eco-indicator 222^, Philips# ##- # # S14-

1.3.8 MIPS
MIPS(Materials Input Per unit Service)# 4#4 4#4# 4 4

^(4#)4 444 4444 44 M4# 4-71)4 444## M
4# 4 #4 4-
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*4 7>x]
- #71-4*014: 4444^ #71-4*01*, ^1** ^ ^o] #*

-§- 4* m-#u]4, CIP(Cleaning in place)*- #4 4 4 4 44 4
* ^o)*

► 7l#: Aj-Jl o]^o]] *s. o]*, 7)^0] 44 $1)44 4# 4

-§- 44 4 44 7fl^ofl 4S. 0)01

44 *4 #4444 444* 444^-& e#7}(Net
Present Value: NPV)* v|] ** 4 ^(Internal Rate of Return: IRR)* 
J|7]-i- #3)- 4h* #47l^H4^ 47|-2) 47] #(Pay-back period)

4 #4 *4* 4 4444 447f 44 444 44^4 ti.*
4*4* *47144 4447MH5. 44444 44 4 7*}^#
^4*4 AM?} 4*4#
4 4*4 #47H4#44 44^4 444 444 44
#7l-#44 4-^444= # 444- 4-4 4#7l-#7l-
(Total Cost Assessment: TCA)4 4447(-S| 7j] (Full Cost Accounting: 
FCA), %4 7] 4471-44 (Activity-based Costing: ABC) 7]- 44 4*5
44 *44 *^-7> $%4-

1.4 *4714

*4 7l 4 (Management tools)* 4*44444 4 * 4 4
21 4444 *49*4 4**4 3E#*4 *44^4*. #444*
*(EMS), DfE, CP Indicator, 44 5 414**, CP Guide, EIoPC

4* 44 #4*3% $1*.



34 #33^44#

1.4.1 4333^14
433 344 (Environmental management system: EMS)4 43

-21 44 44 S4 4|3i4 e4 2M4 434 #343 34# 4 
44 4347) 444 43, 44 ^ 44 ^1)7114 &4#^^1
2] SH ^B\JL, Tfll^Jl, ^34# 3 3 4# 2) 4 #4# #44- % 

333444 33343 #3# #3# # 34 ##4 #4#^ 
##€ #34- EMAS, 150140014 3"# ^433 EMS#34 33 
344 343 344 3# 4# o}L|q.. ^44 EMS44 3
3342) 344 444 33-# &3# # 34 #3343 4-f4- 
4#332).3^- &n44 433 #^44;)) 3# 4-§-#2 5114. 

EMS# #11 33343 ^ ?M1 244 a») 21 #114.
H 3 43)4 "3#3 7)] 4 (continual improvement)"2l #44 34
3I433-. EMS444 443 ;))4# 3433 43333 ###
fin #43 #4444 4n 7])4# 214*14. 44-4 4333-
4 7>(Environmental Performance Evaluation: EPE)4 444 4 4
(LCA)4 44 7ny^2i4 EMS4^2i 3:42! #43 33343 4
4# 34 EMS21 4W 334 ^014. ^. 44)4 EM521 4#7)
e4 443 .2. "84 #2! 34# #43- 43447)-4 4^-7)- EMS4 
33343 .^4 7)-43# 334 344- 4M1& EMS 4## 3# 
4 ?144 44 444 433 33# 4447M) 444 42144 
4% #4 EMS7). 3334# 4447) 34 4444 #9"3-4 
3# 44444 #^))34 44# 44471 33)34 EMS44 4 
344, 433437}, 43##, 34337)-, 433437)-, ##7}4 
71) #4 34 4411 3e#o) ##4 433 4 #44 44. 
(UNEP IE, 1996)

1.4.2 43# 31 b)4 44
43# #3) 4 4 4 (Design for Environment, DfE)# 43444



4 4## 7B4471 44 317)14 444 W44-. DfE3 4&4 4 
3 7?M1 4313^1 34=4 4^ SI4-

(D 334344 414 ^ 34: T)l#^7)143 ## #444, 441 
3, #44 #3&#44 4M& #44 3&#m4# #44 
4-

(2) ##44: #44 33#^ 44 % ^ 3## #&M #444- 

4 7B4°] 7}^-s}5i 4444- 4#4 7}^44 44 ;B44 # 
7}# #41 444 41#4 #4# 4444-

(3) #4^444 = 4#4 ##4 4^14#^ 44 4*# 3 #4 
3-4& #4 #7M 444 ##4 #7)14 7)14# 44 4^4 
3# 4#n 444 44444 £444--

© 4#3#: ^4444 44-44 4# ##4 4441# 4# 4 

52.^71-44.
(E) 41#7B44 44= 71^4, 4414, 444 #4 7ieo)) 44 4 

444 4# 7B4# 4444-
® 442:4: 441## 4443. 442:4# #*B 4-7)14 4#4=# 

47}44.
© 33# 34 47>: 471-431 4# 4##3#34 #

4# 44 444# 3#44.

1.4.3 CP4©
CP43(CP Indicators)3 44444 7)14# 344 412.44 71 

44 444 444 444 ulH7> 7}#43# 2.44 4444-4& 
44. CP4#3 4-7)14 44754444 4-44- 3#4 444 4h 
47M 4#^ 4= SI4- #4 444 444 7)144 44 444 CP 
44# 444337-1 4# # 43 MS) H7H1 dlsj] 4±^7}5} 

3 43 714443 CP4#4 #4# 3444 4444# 4
44 44 4-7)14 44# 444334 44754 34# #44 4
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36 ^4-^49^

4. CP49# 4-§-# #44^# 4-&# ^ 4^1^ 94
4. (Molier 4, 1995)
© 7l&&AXOrientation): 44944 9^#, #3# 94(#4 ^ 

*N4) ^ 4#M#, 94#, 3#]7]#)4 4#
(2> 44414 9 4(Improvement): CP 4 444, 444^g, 7]#2:A} 

9# 941 CP 4^4 4## 44
® ^7f(Potential estimate): 7|] 4 "If4 H5. CP 444 h®J

4 4949 44# 47}#4- #4 #4 4 444 ±*]f 44
# #4 #4 449 M4 997>99-i- 97V94-.

© 4 ^44 (Pilot test): CP44-& 4Wz. CP 44^4 4# 49
^4-# 94] %4# 47V4-4-.

CP449 994 444 444 4t1' -S.-T -£.9994, 44 

445-9 MIPP(MateriaI Input Per unit of Production) 4" 99 
-&4437} A)-^# 4z ^37, 444 449 44#5 4M3 Si 

7B4^44 49 sflaslisf #-§-# 4 Si4- 444 4rr 7H
ic^4 4# 444 44M 47}4 44 44471-44 -n-8-aM 
-§-# 4 Si34, 444 439 7)14^^4 4^494 #-§-€ 4 
4. CP449 3e## 94# % 9 a) 9 Si9

4444 4^4 7}99 944 #-§-71-994 a#.

1.4.4 44
#4-(Audit)9 #94 99 4-9 4#4 444 #44 7%44# 

# 9#43g. #71-4-9 444 4^44. 49 &e## 994 4 
4- 4## 4449 #44^44 45 44-44 #34, 4-#-# #
4 4 7>4 4-7}] 4 4-4 9444- 

© 4# 4 2=4= 4 4#4 #44- f\E4 4## #542. 4-34 

4 ^ 4i- 9-44-4.
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(0 ^g##44 41}- #4% #4# #4 #44 7iKM%N-
7H##4.

© #^7l-#4 #4= 7])#4#4 44 4#-4/ 444, #44, ^ 
44 #^7}-### 47}#4.

© 4M= 4^7}## 444 44#4 44 #44 7]] #4 4# 4

^##. 44 m^4 2#4# 47}-#4^-^. 4^444
44-4 4-4^.s. 4^44-

#4# 4 #4- #4-0 & 4# 4##4(Product Audit), #4# 
#4^L^. 4# #4##(Process Audit), #44# Z##-# 444
#'□©-(Production Chain Audit) ## ##. 4 #44# 444—4 

PRISMA =5-4#44 4#4#^ ##44 4#4 #4* ## 4
$14.

1.4.5 CP Guide

CP Guide# #44-44 4*# #47])##^4#^4 #4
#4:y]## 4-S-7>#4°] # ### ###4-. °j# #44 4# 4
#4 #44 #4 #4# 7%44#4 43H 4# '4#4 ##
(learning by experiences)^# °j# #4 #44 4## ###5, M. 
4- 444# 71144## 4^4# '#44 ## #7]44(motivation 
by results)#]- 4 □ 71] # o] #. CP Guide# 4#4 44# 4~## ##. 

© #ti1: 4 4 #4 ##(commitment)#- dZLjU^jE. ## ##

o 44^7}: 4##44 #44 7H44] 4# 444- 4#-8-## 
##-##. #4d=4, #4, ##, 414# # ^.### 4#4 4 
# 4&4 4^4# M #44# 7]] 444# 4-4-44 

® ## ^ 4^@: 4#444 4-44 #44 7H44##
#-&.# 4 3.4# #44-4 S&# 4 #1-4 4414# 44# #
4# M44-.

© 4#4 ##= 4#4 #44444# #^##.
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CP Guided 944"7]-4 441 #7]## #<343.g.
444##9# 4 99# 7^0]

4. 9, #7]## 4^4 444##94 99# ^4147] 44
s.& 4449 #99 44)7-]# 4JL49#4 444 4€4 444

4 #4.

1.4.6 EIoPC 44
EIoPC 7] 4 (Guide for Environmental Improvement of

Production Chain)# #4444 94(9971-94), #944^(94
7}94) ZL4J7 94494 #444# 949^5- jib] 4# 444
^44. EIoPC# 4# 4 41 71-4 9494.

C #4444 4##4= 494 4## 9#4 4444 #44
4## 4^44# 441

(B #4444 94= 4#4 997} ## 47M ^4* m#-o_ 
& #44^ 44# 9## a&94-4 4# 44 

® #4444 44= 9#&9#44 #94# 4 444 #44 4
7)-# #aH ;H9# ^.94# 44

0 J2.449: 947H4, #994 7H#, 4^-4#-§- #9 #9

944 #494# 4^49.

EIoPC# 0194 4 7>4 999 #4471 444 494 9# 3 
#4 44^. 9# 94-

® 94941: 4#4 #44, 997} ^ 9.&7M 4# 7}#^.^^
94 7H 9 = ^:3^# S.##4.

O #4444 7H4: 4#94, 997}#4 #4, 494 ^.^49

2^49# #41 #47D9=^m# 9##4-
® 47} 4 44: 4 941414 9# 9 = 3.4 s. 4 44# 47>43i

997M1711S. «1# #5.^#4.



ITT. -PW 3/# 5/ ^44^4 39

1.5 M4!4 43-M

4^44 #4# 44=4 41## 44^4# #444 44 1 
415-, #4 4# 4#!&, n^ji 414 44^4 44 45. 4 
4 43-441# ##4. 43-4 &# 4411 411 #3-44# 4 
411 444 4M4 443- 43- 4#.4# 4144 #^41# 
4^4 ##4 3-4413- 4 #4# 44 #5.4, 414 #4M 
44 5.4 MU 413- 43-4# 44 44444 14 4M4 
= £^lt 44# # 44 4441 # 44# 4^44 4444 
4425.^^3- 4^14 4 4444M4 &4, 4M4 444 # 

#, 444 M #4 4415. 4#4 413- #3-1 4" 14

<5. m-i> 97iiB ss^y ##;ia



40 33*3#* z

4**3 4333*44 443 #3434 33* 434 ^
43355 3333#*4 33* #4. #, ^#0)^71*44 4& 

if>114 4* 33*314- 3^113 *4315* 4* :$Js-^0,1 *31*4 
#44 4*31 4*35 $1# 35*;H, 44334, 434a»l5 
*4 5* 483 333431^1 4-^* 3-5344- *4#* M>i 
44. * 344* 4*34 33*314 3313 *4315 44 
344 #4# #4# * 4# 45* 34*4*4 444 334 
5* 44^)

Zl 35*7H

4344# 4344 44 7i4 4*34 3*43* 4#4*
71^4 3"-Sr 3 3 §1 #4(command-and-control)34 4 "33if4 
(direct regulation)" 4 4- 434 43444 3434- 443 °1 #4
#4 44 7]#4 33*31* 43-3-4 45*33 33355 44
34 44* =444 444 °1* 534-71 44 *34 34 4* 
44-#, 4*4 3445, 44# # 54 "343 *43)5 
(economic incentives)"44- °] 4 4 343 *445.4 33#44 
43# 5444 4*5*34- *43* 4334* 4 4^35 4 
34 355 3444-.

434 343 *445 m4 4-4=4 54*34 44 434* 
3-44 43*44 4*434* 4*444- 444 344 *W 
4* 3# 3)44 444- #3 *34 34444 *3*44 44 
* 3#4 #4*4# #4 43*44 44* 4* 444 4* 5 
455 3*45 %184-. 16

16) f 2)443 4%4 443* IV3 3s



<s. iii-2> SSygsfCiS ^|*i- gq^y-

4^4^4 4-&^4Wl)

• 4 4 #4]
- #4)4:# 91 Zx§ 4#^-#, M54%2), 4-4$} 54
- 44)4 A))## 41#### 94 7))### ^4

• 4 $14
- 7) #7))^] 4 55^-, #7}, ^44 €
- 7^4 #4 7)1444/ -§-7f, 5 5 if, Deposit-Refund

System, Performance Bond
• 4] *4 7)445.
• 4 $1 (Liability) EPR(#4, 4] #45), 41454-45
• M

- 44] #44 #4 54r444, ##, 44-54-^- 4)#
- #4]##4 #4 454-^44^/ #4

- ^54)# 94 7)-#
- ^541# 4544, 44f^, 44, 44#m#44spK%

r

<l«i\ %44€, 4 #4^
- 45#7))

- ^5#7)) 54, ^44a, a# ^ #5, #45J?4
- 52.4# 4 4 #44, TRi(n)q-)

• 4#4 14
- 7>i;^5) IS014001, 33/50(44)
- 7}#4 XL, Common Sense Initiative(4 4)

- 34HM #44^4# ##4##, EPP(44)

44^ e€4 #444 4 #4# 45# #44
44 444 45# #7]) 45^4 ^444### #44
4 7^ sfl (information policy) 4 4-- 44 44:4 44-4 n}-# #7} 
^7}# #4)4)4 5^### #44# 4^)7}# 5"g%44 4#4 

44 W# 4544 44] 7^7]^^ #44 43) 7>#4)

o] ?)7%7}3L $1^.17) O^oflA)^ S^Tlo] A}B)]5. ^7>«}-JI $14 4

17) 7}#3j ^44 f-711 25|e](Coase theorem)4 e^-& ^2 %%
4. 44544 (43)453.) «12^-7)o] _&gg3M 44 444,



42 #/$?'7z

TRI4]2Sf a]o}-oi PROPER, 1### Eco Watch 41 cflfl
AM# A}*# #3^^.

2# M.

2.1.1 TRI
4*4| TRI (Toxic Release Inventory)* 41.5.## #iL:§-7ll4l;E.°] 

#. TRI* X31'^-2J # ##5) # (Environmental Protection
and Community Right to Know Act: EPCRAjaj 1986
# 41####-. o] -=-#* ^-#o] #-

4^ #5=4 ^-7#}* 41 #2#, #-§-#* 4M### 41 ^-** 4# 
^-§-7]#4 #* ####-. TRl #-s# 10# 4
##2&Al ## l#4#r2 o]#<q Al#-?}##- 2#5#3%1
*2 ##-# *###2. *#, ## ^La. #41* ##-*4
### ^-4# 2-*#, 4##2 ^ ^4 4#4

^ ####-41 4# #4, #*

##41 "§-7W4.
TRI =g.zt^# ## ^ M## 4##* 1988-1994##

44.09% #&###. 1994#41* 4l^A]^o{ 32%?} #/## #d:#^ 
& ^## ^2^. 22# #*41, ## #### 7ljAlo] ^ 31,047# 
a] 29.3%# 9,100#22 7}# ##3., 4&# ^-#7H# 19.9%, *# 
## 15.9%, #2## 10.2%, ^-### 7.5%, 4M 5.4%, 41###
5.0% ## e###.

11 ^1) 1^.1- ^^-oj o|$

%!4. °M% **474 4ei #44^4 *3. *44* i#xi#4
24x14 91# * #2# 1*# 42* 4|*44 *9M* 4##. 4^
A>7> #2 4* 4 @9 4 4 #4 **#42* 4I*#4 *#* 4] 4# 14 
* 2 4 7*1 714o] 1444 7144 til** 442 4#44 §£4- 4*25!
** 44## *44 414* 24** 424 *7]|* 24711-4-14-8-
##** *44 442 4**4-
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Change in Total Releases, 1988-1994
M3Ifcrts c# Pounds 

4 XXX3

3,500

3X500

2500

2X300

1500

1500

500

0
1988 1989 1990 1991 1992 1993 1994

<2Lij III-1> TRI H^ZLgs^|Ai°| M ?0|

Quantities of TRI Chemicals Managed in Waste, 1994

Treated Oft-site Released or Disposed of
5<5T million pounds 2,515 million rounds

(2.1%) (9.5%)

Energy Recovery Un-Site 
3.423 million pounds 

(12.9%)

Recycled Off-site 
2,517 million pounds 
(9.5%)

<nu III-2> TRI S1J2.I



44 *444*# 4^4#

2.1.2 PROPERS]- EcoWatch
<£ 541444 344444* 444 ##33 4# 1

44 444 *44 444# 44**4 *M 4# %
4 *7% 41 4##7l 4# «1^]44 3 4 44 4 (BATED AL)*
PROPER (Program for Pollution Control, Evaluation and Rating) 2}

4 #444*71)43* 4^444 PROPER444 4#43# #4 
444 44 #44 #444 #44*4 44] ^sj-44, 4# 433 
7% 4 #4# 44^. e#44-

- #4(black)444 444 44* *4444 34443% 4 

4 ^# 44

" 44(red)*44: 44 444#* 4#44 *4# 44
- 44(blue)4*4-: *7]-*47]#* *### 44
- #4(green)*44= 444#* 3.4 *44# 3 4 #4 93 4:4 

44* *44-# 44
- *4(goid)A}^*: 7%a]z]33 ^#4 44*** *44# 44

PROPER# #7)4335 #44 *4 44# 4*4# 1995# 
6* 44&4# 4)3 44 444 617%, 44 1157%, #4 67%34# 
44 1995# 12*4# 44 72, 108, 37%4:3. 7% 4# ^3, 1996# 9* 
4# 44 94, 87, l7%35 #*# 44 7%44 4*444- % #4 
4444 50%?)- ###4 444*** #4#3#, 4* #4 44 
444#5 7%#34* 4*4 ^4 **4 44^4^4. *4 93 
*4 # 444#* 4*434 #7} #7}44 43 4# 4* 44 

4 #*4 3447] 444# 47)44 4*;%# 93 ^^^4344 
3*### 4* 34# 4 344 443^ #444 4334 4^ 
4 39444 #* 4444 #7}7} #4433 # # 44# 4* 4
#44444 4% #4*335 4;% 4%4^ * 44 4*4 
444 Ay&##.



m. #33^7# f## 4# 45

34# #3 A)-34(DENR)4A) c PROPER4 4^# EcoWatch 
4# ^##$14. 1996# 34## efSLi tfl-f-
3^ 207))# ^J3. 7)334 #3## #4 EcoWatch4

4# ## 4q# 1^4# #3#^4, DENR#
31## A)^^- 3# 3^.4 #3-4 4# ^3# #3#^4. 1997# 
43 ### 44 4^. 34 A)-33o) 47)), 34^1-33-4
397)) o) 3 30) 19984 12-g #7)) 34 267)), 34 97^ #7)34 7%
#°i ##4^4. 44; #4.# 3# 4# #4- 4^^- 3#e
443* f-# q#* ## 3 #4 3^ q&^cRr 3 44-
(www.worldbank.org/nipr/index.htm 3-dB)

2.1.3 #3iL:HA)

7)43 #33 #4# 3#4 34 3"2:34A) ^, #44, 4 
-§-71#, 33#4, 44 4# * 44# oM#7%AH7]] 7)4#^ # 
#4 #8# #334# 343J2.3. ^-7^4# #^-34 44 4#
43 4 *4-33- 44- 7)4#3S--2.3(Corporate Environmental
Report: CER)* 44 44 44 4 44 4^o] ### #34 34 
* 444 3-7H4J7 4 44 7}#4 334 44°14-

Lober(1997)4 #3# 444 Fortune*) 43 5004 7] 4 4

S&P 33 5004 7)4# 5967H 7)44 4# 3#24 #4 19893 
PolaroidA}7l- 43^-^-3# #4# 44 199534 4# 1087H 444 
#3sun.A)# #4# #35. ^A>44#. #44jo. 44 #322.3*) 

4 43=# #4# 41 #31 Sl.2-4 UNEP(1994)4)A1 4l##Jl 4* 50 
7)-4 340)4 CERES 34(1991), CEFIC 43(1993) 4# #43* 
#31 %14- UNEP(1994)4 42.3 43M-A-14 3 33# * 3^3,

3**3 ^ ##3 #333=4 4# #4/*# 44, #34 #* 
4 71)33 #4, #3#3 443-A)-A)-44 44, 44=7)-4# 7))#4 
4= ** 4*3* 2##4.



46 ^ ^ /£}-jL^ A}$] <£-jl

44 4* 33943^ 199044 ^3 3#3 43 3443, 
#3344 *393 333* H9# * 4^ #3^3# *93 

ji, 344 *#43 # 4*4 4# 39-# 43=34 4«@4
#3. zi 4& *4334 #939*33 EMAS# # 4" %i4. 4
43* #9944 *7))# 4*333. ^ *4^.& #9^34 * 
44 ^ 14)#* 933^1 4^-4, 3# 9** 19924 '#94 4% 
4*4 4^* #a)| 4)43*44 #9^3.3# #*
4* 42S4-. m# 44- 994434(ACCA)* 4-444 44# 
## #9 ^-^3 4 4# 94-4** 4434, #9#*4 43* * 
443 #9^3* 44 334 393^ 43- (43*, 1997) # 
3^.513* 343 34 43 494 43* 44331 #99 
431# 43 #4#** *s# * 94* 343 3333 3*3 
3^.97^443 37}44, 343 33*71)7} #344 3444& 
3 3* 344 3*34 43 ^ 3434* *3# #-8-7)- 43-

<ZLU III-3> 7|geas^4 B4 (UNEP, 1994)



m. f/e ^ 47

2.2

^^^<44 4# #4# ^44 3# ^^^<4
### ^1€#^ 7}^- e_8^ 1990\!44

4^=% ^ o.^. S14-
xi1?} oj^iB} ^S.o| ^_g_^}7|. S.^-^o] tij-ti o_5_ ^S-5. e}^

# ^7l^} ^1^ ^#4. PC# #1} Intemet^^
^^o| 7}^- 7^3} #"r
g. #7M oMM aui "9=0] ^ 3
-T- J£-^H 7.1 tv# ^ylsH°} # r^ SI4.

4335- 7l=gn}c} C}# ^ Olcf. Lfl7l<y^ sl^^V
51 71#^^.# €4^ ^ tv^?}7ll 4^ Sl^ ^

4# ^&# cj #_9_^ # ^o|4. ^-7}%
gem iM7j#4] ^6,1 4# #7|M 7}&# 

^-#71## 7]^A|)^ ^7}?M ^4| %^^<4
4Mh:eM 41^ ^&# ^3.^24 # 3M4.

^M.7|1^7|c4| $1^7}^ 4]7l^5l %My!# ol#=}
DB51 ^.gjj ^ si^T?} #^z

7pg4|7^ S]Jf ti#7}5l 3:^0]^ ^7)} 4l#^M,
SjSldh, HZ]3L 7}^ #3. 7|<y-y5| ^#o| a ^ ^Cf.

^^^<47l#ojq. 7}^4| 413- 7}^.^.c}^ #4M 
7}S]4 511} 7}#^ 7]4^#5} ^-7>1 ti]H#7ll2}0]] Ell <5} ^i#7}Sl
7}## # 3M*i, tl^yioN- 7it}#g DB^.4^ # ^sl^l
#7}^ EH 7} ^-4^3:4 4-

<& m-3>4 4MM ^r4 71^^17} #a.3. 4
^#7]n} o}a) _R-_§-g. ;ij^ 34=#



48 3^##

<S 111-3 > 7I9W 5)5}

45 #5 99 7^
CP3 3997}?
CP7} 5#4 5)37}?

341 4334 CP 453^4 CP7B44 
43 34# 41 #34.

34 393413 CP/} 44 35 
5)2. 9^7}?

939-349 4 542:54 7094 #53 
4.

93 9# 45 3943 37} CP
* 3#a}s 937}?

4444 4334 953^4 44 43 
45# 3#33 #3s 314. SQL4 93 
#99 39# 4#9 DB4 34)7} ^53 
4-

CP4 44#
33 4533943 44 43 45# 4) 
#34 3s 443 44 333 33 33 
4 5-34- 4& 94) CP4] 4)3 44# 3. 
4343 437} ^4.

4) 357}?
45 4#3 9942457} 345 333 
4449 4544 44 9#9, #5#, 
#33 4)43/43 ^H)€34, 4)3## 
#4) 43 DB7} #4444 34.

37} 3# 344)4 B#^) 53 ^ 
9#3?

&3 DB4)3 4 #4)4) 43 #53 3a 
# 4l#3s 94- 333 #53. 3# CP
4 334 3#7>4 #44 2:347)5 9 
3 ^4.

34#55 97)94 =M% 3 
9# 494 994 s4# 49 
# 9s34

CP 34)3### #413 43 3a# 34 
3# 3# 434 444 34)## #4=3
5 343 checklist4 4414 54 &4
43 3344

#49444 39#4 4% 94 
#9 #4 gag- 43 44 4% 
##7}5?

CP453^4 455# #3# 344 
433 3944 453## 434 33 
3 4 455 #2:49413 943 3# # 
53 52:44. 34934 434434
DB7} 71)343. 94

4^4 444/944 #7}# 3
*m 4" 9#7}?

4 5#5 CP#7>4 43 94439# 4
4353. a## 3 94

4947}5 4^41 ^}57}? CP339##4 493 43 45# 3# 
3 5# 94

4)3 3 4 52:5 4^4 937}?
934 c?4535^43 44 43 45
5 4# 9434 955 95 53494 
#534

353) Modak(1998) #4, 53



UNEP-&) icpic DB7> 3344 4-44 47>1 3 41%4^-i-
3444 43-43# 3^44 433# 23-# # # #^ ##4 

^ 347} a#. 33344 44 4-#4 34## #4 #234 3 
4 #3# 4)2# 4 #4 24# 3# 4 #44 33# #4 32
4 344 UNEP(1998)4 4-2# 3334# 44 3&3M4 7} 
3" #-8-4 34 33344 444 3-8-4 #23# 44 #44 4 
4# 322 37}4#4. 44 33344 #-8-3 4W 44 #4 
4 334 ^-#444 44# 344-. #^4## 44 32##, # 
434 44, #3 3# #4 3:8-33-4 #43 #-8-4 22#2 3 
7}4^ #4. #^7]## 434#4## 43#44 hei 3
334# #4 2#444 447} ## 4# 44324 #3#3# 
4#44^ 3^M 3 2# #4 43-44422 3344-

#d:444 #43 #3 3## 7}# #24 324#4^422
37}#4-. 24 44322 #444 #34 # #4 334^# & 

34 3#43°> 44-. 4* 44 4#4424 3#434-
3# 4 #4 23## #3-4 427} #4-.

#22, WBCSD^ "43;|]4# 44] 234 44- 4#7]3]7} 4
344(begin with environmental improvement, and end with 
business opportunities)"2}— 7]] 3 4 3 4#4 44 87}-7] Aj-s}] z§ 7}

7]e# #343 33-44 2.344# #242 #4.^)
CD 4334 7) ^7}# 3: 433 424 a}h]^ #44 44 2^ 
(2) 3^3 #44 4###44 343: ## ^ 3333-#4 # 

7}44, #44^- #344 343 43- 
® 7H44- 344 ##: Factor 4 44 Factor 10 # 443# 2# 

34 7%3, #4 4# ^ 7]#o]3 18

18) WBCSD<^13fe °le}# 37}-7}e4 4t}*M %y\^, 414#, a>^3^- 
-F 37)1 #5-o)l 43 77M4 3#33# 3344 434* #3 #2s}jl

44- (www.wbcsd.ch/eedata/qualcxit.htm #2:)



so

® ^^4 Win-win &4= ## 4414^7)44 
© l!#4 ##4 ^14=4 ^0144 7)4-#
0) ##4 #44 47): #a 44 #44 #7), ##4 #44 a?] 
® 4# #47)4 4# ###: 444 #4# ^ #:M-4 ###
® 4 #7)#^#: 4# #7)^| -R-JjL ^L# ^)g_^|o^ ###

44 #4 44# ^7}?ie4 44- 7-M# ##44 #i&#^ 
^# 7]#Aj]^ 43.f#5c^# ^ $%3E# 154##^ 444
41# #A# #e##44 ^7)#4.

2.3 4#4 #4

7)#4 1 4(Voluntary Agreement)4 4 #4 #4) ##18.4 4
### #444# 4^4 44 7ll4j ^^3. 4#4a ##4^

7)####2l##44 #4# # 44 7)#4 #4# ##4 4 #4)
## 4 4 7} 4 4 7} 1^-4 # 4 (Negotiated agreement), 4#4 7)4:4 
4 5.5.3.^ (Public voluntary programme), 7] 4 4 47)4 7)4:44 
2el4(Unilateral commitment)# 444 f 4444711 #44^-

$14- EU47M4#^ 3004;H4 431-### 7)## #44 ##4
3X51, 44471# 4047114 44^ EPA4 7)4-44 a^o] 5.JL

42. $14. 554, ##47l# 34# 4 #4 7l4AH_7l<>]4 7)4r#4 
ol 2:7)4a 44. 7)44 #4# 4^ ^ #4444 ###44- ^ 
4# 4-441154 #8- 4e4 #4##4 ^3. 4^c 444- #4# 
7l 4# 3L&# #4##-$-^- 7)4-% #S SlJl, ##7)7: ##, #| 
4# 4#4-4 #4- @«#47l 4# #4##^ #
4-47]^ #4-

2.3.1 7)#4 #44 4-44 3:4-
VA4 4# 4#4 #44-4# 4#-4^ #4##-# 44# 4"



444r 7}*#35#4 7] #44. VA# **4# 4
^44# #5#354 9}41#54 34 ##4 M# 4^?}^ ^

# ^#2jAS 4*# * 4 #4, 43 4# 4 4# * 7WS ##
# * 44-. #4-# 541 #5 4 34#* ##€ 541^34- ^
*e# 54i*e# ### 4## * #* 7}*# 4
3.4, 4* 3 #44# #4417} #414* *#-# 4 #35 44# 
4" #4-* ^44-. 4# #4-* *## ^#4 #70 #4 4 #44-5 
541##4 44 #41544134* 4#4 4%44 34 #^# 
##^0# 4]5#3 34 4 #43# 44 ^ #415 #^#4
4-8-4 444-8-4 3h#7} 7}##4* #44-

44# ^41#4# 444 4# 443 va* #4455 4# 
#34 444 4## 7>44 ** 435. ^7}s]3 44. 44, 4 
#4 #^#4* 444 4444 44, M3#4 414 *# #41 
4 #4 4#414 44 4471-4 4-8-4 #4# 7}4Ml 44. 4* # 
4 n|^-oj Green Lights 553 g* 4# 100##44 44# #4 
45455 50%2] *4^01## <g# ^35 5A}£]JL 5^4. 3=u}4
* M##4 ^4^4)4 444 M 4^43 # #*# 4^# 

4* 5ti1x>oilM1 #544 44 **4 /g#4# 44a]^ 4 44
* 444. #4]5 4444# Blue Angelo]4# 4443* 444
4#°1 4# 4#4 4# 4# 7}435 444.-4 44 #4443 
#4- 44435 4#4 4# 444 #44 44# 44# 5
4# 44 7j#4 o]n]x] m]3S4°14. 44444# 7144444

4** ####4 "1144# 34443 4##4# 7%4#354
3*4 5*Aj3 ^]j7A)7]j7z 3a>^-m)* *444 ##, 44#44 
4 4444* 7H4#334 *14 44# 7}44 # * 44-
4# 4444144 Responsible Care 553^ M] 444 7] 4 °1] 
44 #*5A>4 44- 90%4 447} o]e]4 7]4o]a]x] 437} va 

4 7}4 e 44444-3 4-44434, 443 44 347}4 5}4-
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#34 4# -fJlS7} O] 3372-34 *44# 1989* 2) 44%d)] y] 

# 1994# # 80%3 *7}# #43 STl#:!! $14.

o] #4s 4*4 ## 42.44 7)33 4327))# *4#4* 
4 # 3442 *#4 #4444 S4 44-44 ssj# 4#4 4 

4# 447}4 4s# #4 44$} 43**44 914* 4 3# 7)
47} Si- 444- 44# 444 *234 44# 4 §14 4
444.

VA* 444^-4 4444s 4*43 *4**4 44 44# 
43* 4*#4- *3S4s 434*7}* #4*4# 4*7) 44 
4s* *444* 4#*2 4$@*#4 4# 44444 3^* 4 
4# * 44. *# 4 sir if4 4 4# 44 S 4444# 7)34 
43*234 4 #4 4423 #4444 Jl#* *4 4 $14- 

44# 4*s #444# VA# iT-44^-4- 4 #3 2 4 34 
44 ^*4423 #44# 444 44444- 44# ^#44*
4-*444 S#7}*4* 23)##4, 24 S44#(Capture
Theoiy)4 4# *44947} 7)) 3# 7}*44 $14. if4#^#
344 VA# 44s 4#4 44# 24#* 444 4#44 ** 
4 43*4- #4 4*44 S## ** 4 34- 44 ## 3#4 
7}*4* #4s *7}4# 2430) 4## * 3# #444444 
s #44# #444*24 4&# VA# *44-# 4#4 M# 
*## 4 $14. #4s #333*3##(BDI)7} *4*2 $1# 4 
*#42 4## 4# VA# #3*37)14 BAU4e 3 *#42 4 
444424s #44# *##2* 7}## 244 4# 4 4#4 
#4#234 4#4 7]###^4 4-§-* 4# *4# 44## 4
#23 7}#434# 4#ir #J7 #4.

4# #4 *44#4 *3^ls*4 s#€ * $1# 7}*## 
*347} **# 434, 444 *44- #4 4h4 2*4 *4)7}

*3# 3^)4^)s #### * 34# 7}#44 44) #4*4#



Ff. ### 4# 53

447}# 24 7}# #4 44 ## #4# S4#4# S##7] 4# 
4 7}#44 ^# v$ss 4444-. 4#4 ### 44s. 4# VA 
xr 4 #4# 4sS4 442s #s# #s 44# 444

o] 43#2 $14- 44# 4#3 444 g^# VA# #4
###4# 247}s#4 444 4&4# 444 4H4-.

4414^-4 ##44 VA# #4 ### 444-9-3. 44444
*# M444 44 4# #^## #4443 7}^^ ##

(dead-weight loss)# 44# #44-44-, ##2# ^#4 4# 44
4#4 24 3 f7}44 4&## M444. 44 ##44- 9M# 
4 4:4 434 til444(information asymmetry)# 444 4#4 
4# 444## ##444. 444 4s#4 44# 4447] 44 
4 #^#44 S47}444 #4# ## #4^4 42.# ##4# 
44-9.S 47}# # 44- ## 44 44 114444 S4 4444 
jl 44 44 #7>4 7]E]]ti]#s 44# 4 44# 444 444 
1g4# 4## 4 4##s4 M4# 444 444 # 4 #4-. 
44# ##4 ^44 4# 444 4^## 4## 4## 4 %14 
4 va# 4# M4 242s ##4 4#44 7]## s#44 

#4 4#4 ^#^# ##^^2S ### 4 ##
^44-

23.2 ####4 7}#a] tg 9^=19)
## ##47}# 1992# 457} #4 4 44 4 (5th Environmental 

Plan of Action) 4 4 7}#-a) #44 A]447}4#4 ### ## 4 
4;D^# #4# 44 7}#4 #4=& ^-# 7}#^ #^#4^44 
##444 4442 44. 1996#4 sa}#44 42.# 44 3004 
7]] 4 4#4 4 4 (Negotiated Agreement: NA)7} ^] 4 4 2 4,24, 

4-44444 Responsible Care SSZ%4# 44# 444 #44 19

19) nj^rz) ^#a] ^9} IV^- ^
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4# s) (Unilateral Commitment: UC)#- # 47} 426}4 7}-§-4# 
(Public Voluntary Programme: PVP)2 #-4 ^##51 $14 

$1#.
4#^ ^^(NA)4 4^4 #$W24# 4^44# #442.

$124, #4444 4444444, 242 44#44
47II-4 4#7>>i4 ## ^^#25. 4442 #4. NA4 444
444 444 44444 44 #4 4444 44 #42 $12#
2^# %4 44s $1#. ###2# #4^ 90%7} #4 44^4
44 #44 #4 4444 44 47}4#4 #4 44#°1 t!4 # 

42 44#2 4#-. 4# #4 4^4 2%, #44 0%, 5#4 19%, 
44°>2 15%, ##5)# 0% 4 ## 44#°1 $14 NA# #44
#14 44.

## #^#2# NA4 457} ^W####
##4 ;!)####- #4 #4 #4##4- ## 4#4 4#7}^z # 

4 NA4#4 ###7> ^##22 44# ##4 #2 $14#, 4 
#24 #4 t}### ### ##427} #^#4 # 424 4# 
# s#?M S^4#4 #4# #44 ###4 $1#4 #0]#. ## 
°N# 4## ##42# NA4 # 7}# 42# 4# #4 #-## 
#. 4## NA7} #^.# #### ##2_26(| ^#### #
#4 ###2# NA# ### ##454 #44 ## ## ###
$12. ## #-#### 4M4### ^#-4 ##-4

2# #44# EU4-7H44 #4 4## ####(Collective 
Liability)# ##4 ####4 #S}4 ## ###24 7fl1fi#4 
(Individual Liability)# ### #^S}2 $l#-4 # ##-. 4#44 4 
4#4# ##457} #### ^4 ^4 7H# ##7l#4
##: #7(1 #t!4 ### c((^. ^7}## if## 2## ##4#2 
2 ##-S}2 $14 ##, ###247.14 7H#7]#ol ####4 if# 
##22^-# #7}#6}of s}n|, #3ML} o]###7} 4^4# ^4



m. *4 34*4 55

54 334 444*4 4 .§-##.

EU414^ PVP #** ###4 5^*3] 43M4 20;]] 3] 4# 

PVP7]- #3*4 3-9.3- *3 #4- 4*34 431* *^**3 
EMAS# 3]54#33]54#. ^ 1998# UNEP5] 5A}o)] nfs# 

EU413 277M UC7} #ag*#3], 4# 50% 444 Responsible 
Care = 55^4 4#55 ##4l4l3]7l *4#5 $14- 43143 
55* ##4131^1 447|, 3] 4 3*4 97)], 17J- 47]], ZL?)5L ##3
3]3]7l 127]] 4 UC7]- A) 0)4 3-9.3. 57}# 3. $14-

2.4 #34133]5

#3413315# 31 #4 #433.* ###5 4444 33]5 

54 4##55# 4 #4 4444#44 43°14 ##*#4
44 444 345 5444 4*4# * #5# 44 44 33* 
40]4. 3]344 4*44-4 4-44*4 44 3] 7}##
#^# **#5 &14- 344(411413)* 3134 3#a] 4*4
47]#4 4-44* 415.4 5* 454144 *#4- 3]#4 44 
33] 34 434-4# 37}4ji 4* 7]*55. 41# 4-443] 4
4- *43|(4in413)* 3]344 4*4 #3]§14 31 555 4
44* 4344 44 47]*3" 4 #33-5571 Environmental 
claims455 44- 4# #4 *44#*, CFC-free 5=314 #4 
3-57} o]3| 3]3"#4. 3144C4 t)IH4!3)* #344(Environmental 

declaration) 4 4 *4* 4-9-57] a)]#4 4#33] #4 #44* #
3##(** #3*4)# 33## 3]#35# 3315 *##4- 4 
* #37]** 4*4* 3*3] *44* 4H414 #3 3#3 
4 35#* 31*45 43] 44 ### 544313] #7]31 #4- 4 
gm4!3* 3134 4*55 *3# *5 45, 4444 #455
*3# *5 44.
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2.5 41

##7]#4]Ai f#?}^ a};#Hr
til^°l 37] 4]5"4] 0]#°] 41## #^##-^# jIB]^}0] -i2-‘9'5'}xr 

^ -t] (Green Procurement)# 7] ## #^#5]4] 7] t(] # # #-=r u]^l 
4.20) «?] 4e4| #^#4]# #^o] f]^oi] 44 

4##4| 2# 7]- ^4 ^-###41 ###31 $14 OECD4]
7]^ 7}"3# ^^-7]- ### 4# ^ 44^.3. 4^4^

44# 44# 4# #Ji43i #4- #4 #4#^4]H7f #^#jl 

47M#^ 4# #4#a7} ^-4# ### #44^ 4# # 

###32 #4-

<3. in—4> oil a am 413

47} 4|B^ 11 47) 4]s4 11
53 Blue Angel 1977 44 1992
33 . Eco-Mark 1989 ^7)^2 Green Label Singapore 1992
4444 White Swan 1989 543 NF-Environment 1992
444 Environmental Choice 1990 434b Stichting Milieukeur 1992
44 Green Seal 1991 EU European Flowr 1992

34 g Good Environmental 1990 aeojEjo} Environmentally 1993
Choice Friendly

mlia Environmental Choice 1990 44 1993
9lS EcoMark 1991 44 Green Label 1994
33J.e)o> Austrian Eco-Label 1991

Environmental Choice 1991
4&-%) oM 4(1997), #7j ^7}

20) OECD #7M4 4|# % ±*\7\ #Aj| GDP 4 #4 4 4443 «1
44 70-75%5. 445131 #34, 4 e 44444 #4#3 443 GDP# 
5-15%4 #43 4--S. #7}#4-_ (Jean Cinq-Mars, "A new policy tool for 
the environment: Green public purchasing in the OECD”, 1998)
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488 848341344 9449 498 ##7} o}^ ^8 # 
7l 494 8883^3 8483^. 99948 #4## 3849 
49 84?} a4. 848 89 384?! 84 8883 4^ 8 
9, 484, 348 4&93 948 888# #4 999444 3. 
4448 8 989 3943, 99944 9849 ^44 444 
8388 8844 983# 833# 4# 9484334 833 
# 43. $14. 38 3489 4#4 4?}449 99444 8

444 94444 888489 4443 $14-
4444^ EPA4 9833 49494-@4 #4444 949

9(Environmentally Preferable Purchasing: EPP)# 4443 838/
38489 494 7?}# 94849 4443 %4^) 89494 
944-949- 4494 131014 FAR(Federal Acquisition

Regulation)4 44 494 4438 4949 8^}48 49444 
499 4494444 44- 444449 19948 448 8398 
844 4444 89948 9494849 844 9443# 4
9 GPR(Green Purchasing Reporting) 43# #943 834, 98 
449- 98934 GPN(Green Purchasing Network)?} 3444 9
?% 1,6007% 4#4 484 ?}843 84-

2.6 3#4 44444

26.1 384 444444 44
#9 OECD9?}#4 34494844 444 489 444# 

394-3 9-94-9 34984 44- 494949 41499 844 
4 841 8899(98-48)449 8449 3499 84-3 88- 
384 A598 4 8 (Extended Producer Responsibility: EPR)48 4 21

21) cR 8*8-499 49 ^ 443 #84 48 2€89 899 494-3 %1
r}. EPP°11 49 849 48# 'www.epa.gov/opptintr/epp' %3l
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■#•5} 43713 ¥ «7]-7f O. 4 #3 333(product life cycle)4 ^3

#43¥ M3 43=4 44 #^-^1 3s3 43# ¥343 33 
¥ 3343- ¥, 437l¥ 3s¥ 4## 3344 34 3
3^3# 4&3# ¥ $ls# 34343 #2., 3#4 #43¥ 3 
^4 434 411 M, 4^# 33-

zia]4 437l#4 S44 EPR& 43 44 ¥^# ¥3# ¥¥ 

444, zi ¥3# -44344 4444 4#3 3434 44=3- 3 
344 4#4 43 444 444444 3444#44 ¥44 4 
4 43-4 4#4 ¥33¥ 443 333# 444 ^43, 33, 
zls)ji 7]3 3434344 3444 43 344, 334 EPR¥3
3 ¥#4 4¥ 34^-4 "4#4 33 ¥#4 ^(Shared Product 
Responsibility: SPR)"4 334^- 43-

EPR# #33^ 3311 4#334 43 4#443 433 
34 ¥ 713 s#7l 337144 34333 347i S^7l¥334
4 43 3#33- 345. 7}~n-4 334 344 ¥ 4 34 ¥4 7} 4 4 
3?N 4^ 43 4#4, EPR^4¥ 33 ¥334 4M44 33 
7144 433 3# 5.33 #4 3- 3.34s. #¥3s 43713 4 
#3^# #34 433 3## 3^3sg. #4sg.4 344 4#
3 443s f33 ¥ 43- 334 EPR4 334 ¥33 4371# 
44 4## 3^3S^ ^.3 ¥#7l#3 3S& 3¥s# 3335. 
# 4¥33 343

2.6.2 3E#4 4371433 3 #431
34 EPR3¥333 43&3 4#3s4 3333

(Packaging Covenant)3 ¥33 5L3444(Packaging Ordinance)4
3- 4r33s4 3E333# 4#¥4 4 M¥, ¥4¥, 34¥4 3
4 433 7)^71#3 34#3s#(SiDE-model)3 3444 ¥33 
43- 5L33 3¥ NA(Negotiated Agreement)3 ^7)3#
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o| ##25. ##4 #&4 qq4'2.5. 44444 44 3%7l| 4
2 qq. #q^qi qsn 4#qq. 4 ^q# a.##^ ^
4 (Foundation on Packaging and the Environment: FPE) °i] qsfl X]
44^#q, a|M#o] q#q ###£# 4444 ## 4# 4^ 
#4 4^71- 7j-#44, #4 #44 4444 ## 71^4 4 an 7)|# 
71^4 ##4 ^4# 444 ^24 947} 444€ 444# 4 
#4 $i^q.

4#42# EPR# d§4444 4I4#4^ 44 1#24£ 44
42 44. 41424 ^444# 4#4 #44#=# #44 4#4
# 1 444 #4 447j.q 44# 4&42 44. 3 44# ^4 
#4444 24#4 4## 444 4424 444- 4#, o.z\jl 
4# 4 44 4 44 qqs)4 4q. sq zi 4<yq 4#4 4# 4 4 
^-444 44o]^q 4444 #4# 444. 444 44# M4 
4 ^ 4### 4142 44#^44 1422014. 41424 & 
444# 7}#q EPR444^4 44# 24 #2 4^-4, 4444 
44425. EPR# 4#42 4^ #44 £44144 4£#44. 
41 qn 4e414 #45.# 4# £4 4 £4417]#4 qq ,2.
1444 44aH4# 4 444 ##44, 44447}(LCA) ^
4444## (Market Economic Analysis: ME A)# 4 #42 44#

444-
i99iq i-m #44 £44ii# 11424 qeqqq 4

°1 ### 4(shared responsibility)°] 4#4 41 54, q«J EPR44
441# 7HV #4444 9 414-7} 497]-#q #444# 7># 44

# #4# 442. 4#4, #444 #41# #^H 4&4 zM#, 4

##1 44 141 44# 4142# 42, £#44
## 49425. 4942# 29-43. qq. 4 £4411# #44 
25 iq4#&94 4^#: 4940}. ^q AH### 4# qqq
#44 SPROq^lojq q 9 %1# DSD(DuaIes System Deutschland)
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iv.

1. UNEP

UNEP IE (Industry and Economy)# Goverment Council 4 3# 
4 44 199044 ##444. o)
^3 44# ® 44## 444 44^14 #-#4 ® 4###
-& 4# 4# ^ 44=4 ##, #4434^3, #4433 44# 
4## 4#, UNIDO-UNEP ^-714 4### 4 #^333^ a) ^4, 
0 44## ^ 433### 44 34## 7]##& 44## 4 
#42 44, ® #4 4 H#* ## 44 #4 44, 3S)3 ® A] 
-4#^ 44 ^ 4#444#.

UNEP44# 44444 44##4 3^-& 4&H #4 ^ 7ie 
44, #4=# 4 3) #4 #44 #41 ### 4 #3#^ #4 #3 $1 
df. ~'S| ICPIC(Intemational Cleaner Production Information 
Cleaninghouse)# 44####4|4 dj"### DB3A-) 4|7}]4-#o]] a]

4##3 $1#. 3# 1989# #444 #1# ^^7} 7i)^€ 44) 42 
444 44## 3###4* 7)) 4 #3 $14. 1998# 444444 
7)144 454 4444# 44 4^4# #4# #3#334 44 
###44 44^)4 3^# #343 $14.

i.i M 4 4 #4#

CP 333^# 7l)#3## CP333^4 444 ^=#4 A## 
#3 $134, 43, 4#, 4# #4 449-44 CP 3^-& 44
714- 3444 ## °] 4# 444 4^43 $14 19914 1144 
UNEP IE#- 71)344 44 4 4# 44 4#7>i-o) 0}□] CP333
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3# $1# 44#^-^4 # 4#7)-#4 M se# 4= %
s=# #7] 44 4^4# 7TM##4. 444^ #4-, 444, #44 
44, #44, 4#s, #4:H, s-144, 44s, 44444, 44-ss, 
ti.44^4 7fls.^-4 47>44s. 4s#4 4444 %4}x}#s 4 
44/^7H CP#^-444 &## 444^4. UNEP IE4 ##S 
a., ZLElS Word Bank4 ^44 4€# ## #44 CP
programmes 4 3)444 444 4°14- 4 44:4 44 7)^44 
4^4-3, 7DS^4714 NCPC ##, S2)s 7]#, 44, 4# #4 
44 4 s# 4 #4sss^4 ;))44 444s 44- s% UNEP 
IE# CP=S^^4714 ^4444 4# s##& 4444 4# 
CP# 4 444# ;)) ##s 44

1.2 #4

44444 #31, LCA, 4s:&#r# # 444 #44 444 4
44 #4# 4 #44 S 44- "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 Cooperation" (Chinese National Environmental 
Protection Agency, the World Bank-4 ###4), "Eco-Efficiency 
and Cleaner Production: Charting the course to Sustainability"

(WBCSD4 #4) #4 444 #44#4
7># 444 #4#4 "Cleaner Production Worldwise" 44 s. 

4 #44 CP4#4 #3)## 4#44 444) 44s4 " Cleaner 
Production in the Mediterranean"-# 444S44. 01#40I"
ECOMED4 444444 CP?)## Mediterranean# 4 4
4 4494 ###4) 44 13/1)4 431# 4M#s $%4 4 44

"Cleaner Production Volume I, and II", "Cooperation Region"# CP



64 ^^4#^ 4^^#

4^4 4442. 4444 71)^44 444 ##^-
4- CP Newsletter# "the Industry and Environement Review"2) #

1^4 24 #44^4 ^4, #4, ^444, #44, #4 
=.43. #444 /-)#44m44 44442^2 #442 5^4. o) 
4# =3.n^2) ##^.2.4 CP4 4# Tf^l- 4##4. 2 2) 4 
-E- #4#& "The Audit and Reduction Manual for Industrial 
Wastes"(UNID04 4-0-#4)4 "Climate Change and Efficiency in 
Industry"(IPIECA4 4##4)4 $14- 4#, 4% 44, 44
4 44 44 #3. CP4 44 dh^4 4427} 19984^-4 #4 ^4 
44.

1.3 44^w

UNEP CP= #72.^44 44 97H4 44 4^21-4 44. 271)4 
5144 4# 44 4 #44 44 441- 442. 444 771)4 #4
4‘8444 5, 44444. 4^2## © Metal Finishing, ©
Textiles, © Leather Tanning, © Biotechnology, © Food, © 
Sustainable Product Development, © Pulp and Paper, © Policies 
and Strategies, © Education #o]4-

44Hi-2) %@4## 4#4A.4 #444 444 2^# 4# 
42 il4- 444 —5- "Sustainable Product Development 2f"4
44 m44m4 44(4 4# 444a 44m)4 44& 44£ 4 
4- 44 2-§-# 417)144 4 4#7}#& 4444 CP program# 4
442 ICPIC2) 4^.4 #44 c))4 4#^ 4s# 4##4. sH
4## 43# 444#* 7lt^7]£ 44 423*42 ^
# 7) #4 2 Si 4 4) Textile Working Group# News letter# #44
2 4# 7fo]H* #4M4. 4^ ^ 444 44 44^-w#
Sweden, Litheania, Netherlands, United Kingdom4) 4 2) 44 4 4
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4# e til SB P.2 SXJL Education NCPC2] 427}# 4
# #^4a## 24#W.

1.4 =5.^1^

4 44M4M (National Cleaner Production Centres: NCPC) 
;BS^al CP## 4€# 4# UNEP4 4^W# ##4 

MM^l cf. o] p. jE.H^ # UNIDO(United Nations Industrial 
Development Organization) 2} UNEP IE 7} MBFP-dl a] 7}^gd}- o] 3z

5\4 ## # 2o?B ^Mi Ncpc^i #^4 44#
4444 Ncpc^ 4 #4 4^.4 7}#^#, CP?]## #444 #

4#^ t}^ ^ 4#2] 4#7} #Sj] CP# M-SKr #44#
# %4. NCPC# 4#^7}4l 2) SB #442#, Z15]2 2# 4 #?B
2) til 4 #^4 ojj 51 SB #2 (hosted) 4 2# 444 $4. so]
4€# PPPsjo), cjlD>H, 4#2}c 44.# UNEP, UNIDO-hI-t-S) 

4m4^4. 1995# 12# 13# 4MB 15# 4] UNIDO 4 UNEP# 
NCPC 5L2ZZ.^j 2] M—M #4] the first annual experience exchange 
meeting# #4 ###4] 444M1 NCPC2) ^#2} UNIDO/UNEP 
## °m^HlJU.4l rfl# #7}2} = ## 7B###°1 2

#4 #4- %7B ##, 444, 442#, 4 a, #g_444, #2, 44
a, #7}qo} # 8711^-41 NCPC71- #^4^2#, 4##22] IVAM
# 4]S}###4% LjInl-ol-3.21 7l###2(DTI)2} ^ln>o)-H#2}-cBtl-

(DTU), 4^-4 4^4|Z:4#(2#) #o] ^^7iep.^AB 4-87]#
# S)4".

1.5 ICPIC

ICPIC(Intemational Cleaner Production Information Clearinghouse)



66 ##444#

# CP4 44 4 ^-##(44 44, #4# 3#,. 4#7l- 3-# #)#

#44 DB4^^o_& 444 EPA4 4^ 4# 444^4 
19944 UNEP IE# ICPIC# 7^#?! 44 ^4# 44444 %^1| 
ICPIC# 4^91, 44^1# #4 E-mail 4 Web page^#, 44 4^3
# ## #4 M43 44-. CP# 444 4#4 44 4 #4 4 4
#7l 43-41 UNEP IE# 44, 4f 4#, 4#, 44#4 4& Zl# 
414 44-# CP #4#^## #4 4-%#2. $^4.
ICPIC-DV# 4#4, 444 4#, #4###4 3#, 4#49-7l# 
^ 444 3-a UNEP IE414 4# 4 #7}## 4^-4 CP database 
4 SfAi Key-word S# 4444^.3 ^4 44# 4 4# ^ 
4 444 #4#s:£ 434 #2.4. J£# ICPIC4 ^ 5fi47M14
# 4^4 4°M4 UNEP IE41 44 444 4H# 4# # $1 
4- (http://www.unepie.org)

1.6 UNEP-# WBCSD4

UNEP# WBCSD# 444#4 43&-&444# #4# 7i)y
# #444# # #3# 4# #41 4 4 4 #4 44-& #444 &
4^4- 19964 #444 44€ UN CSD4444 4 4f# ® 4 
#7}#% 7ljsb& 44 # 71-4 7H^ 4a&-&44- 4444#

#444 44 4^44 4#4 ^4# #4443., (2) 4# 44 
UNEP4 WBCSD4 444 344 44# 4^43, ® 4^44 4 
#3^4 o]6)] 4# ^^4 7M1# ^#7l& M9&4-

4 7144 44# 44444 4331&44 7H4-& ##4# 4
#7}^4 444 3 ti) (Sustainably Production and Consumption:
SP&Q4 7^# #44^4- SP&c# 19954 2# 3#&44 "§4 
#4# 444444 "*M 4144 #4# 4444 #3# 44-4 

4 44 44444 44, 4&H#4, 414#4 3###4 #4# 4



;y. 67

%%% 4-f4 S-4 %% &$\ lir %%%7l 41% 4#
%- A] 4%%- %~g-(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)"JLiL 

WBC5D% SP&C# 44^% 7%##
41% 7l|% 0.5.

2.

4-^%%(EU)44% CP4 %^4, %4,
%4j ^5-Xllif-i- %%%7] 41 si EUREKA, EnviroWindows,
LEAD, PREPARE M %4)=% 3.5.3.^# $1%.

2.1 EUREKA22)

2.1.1 EUREKA %?
EUREKA^ % RTD(Research and

Technological Development) -f-sfi %%% # %%%7]
41% ^g.4|a&^ol%. 1985%4 %4% EUREKA% EU% %% 25

%^4 ^ Slo.%, 44 34^4 #4

% 7i%& 41% 7]#a! ^ o_5. %JL
EUREKA =5.21^%

%J1 %l—°1 Bottom-up % A1 —5.

22) 41 -§-4- 'www.eureka.be/home/wants/state.htm'



68 ######

### ^U(E 4# 7[gH| §“°j

444 4#:
- 4## 44-# 4 #44 4# 444# 2.44

41)44

- #944) 4# ^44 =44441 4#
- 1144 44 -fh## 4#7)-#4 #4# ;))#
- 44444 44
- R&D, Design for eco-efficiency: #44#S.# #44 #44

4, 41 #7)14
- 44444 #44- 444
- 44# 4 w] ^(After-sales service)
- ###2=4 4 i)] (closing the loop)

4 #4 4#:
- 7)34 #444 4=4 ^ 444# 44-# #4# # lls#

tM) 7D4
. 4#4 ^4=
- 444#4 ### 4&D4# #4) 44

- 444 #11432 ##
• #444,

• #44, 444 # 44°)) p]# j±2=# #4
• ##444 4# 44 ^ 7)#4#
- 44#4, 4# ^ 44^4 4# R&D 4#

- 4#: 44#44 7))y# 44)4 444 4# 44 4)n
- 44444 4#4, #44 #44 4# 4^- 4#
• 444# 7]4, H# s#n4 71)#
• 4#0)4 44

- 4# 4# #-§-
- #44 ^ #44#g.^44 7))#, 4#, 43-, a#/

#4 44# 4# # 3c^##.

4_g#) UNEP/WBCSD(1996)_______________________
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# EUREKA 5# 4 #44 4 2] A) 7} o}vj5j- EUREKA2] zj- 
4547} 55^|5l ^flol-Sl-aL O] #4, 55*]

5 #44, 45Vi»] ##4#4 4547)- 444"
4- 555^4 545 #4-444 44 7]44421 2|sM7}
444 444#44 4^^44 444 o]1444. 4#4 4^4
4 e4#44 SIM "UEREKA label"# ^##45 4#4
4# 4# 4 $1# 44# 7H #7f 44- 71421 55*144 
#4-4 4444 44-s. 445)423).

2.1.2 EUREKA2] 44
EUREKA# 4^4 4#4 444## 7}42. ^44 4444

NPC, NIPs, HLG, Ministerial Conference, EUREKA 
Secretariat^! <^1444 44- EUREKA7} 41 44##4 54 °l 
44 55444 #44-## 44 4 x]03o)l 44^ Eureka office 
1 NPC(National project Coordinator) 4 4 4 44- NPC4 EUREKA 
4545* 44^1-21 4444 4 44# 4°1# 44- ^ 9444 
0)1 44-1 4m. NPC# EUREKA 44 444 4444

5544 414:4# 4# #41444# 442^44 5## 45 
EUREKA Label# 4## 5545# 44#4-

NIP(National Information Point)# 199044 541 ##44 # 
##44 ^-7M ^44^5 44-4^7Ml4l EUREKA 554]
41 414:21-5 14 #421-51 #4## 4## 4444-
HLG(High Level Group)# 4 #7f°] 54# tflMtS #444 
44 144 4#414 4## 71-44. HLG# EUREKA 44# 344

23) EC(Europeart Commission)# EUREKA2] 5^94949 5532.^2) #7] 
^4# EUREKA2f nj)# cfscf. EC2] 5532-^# Precompetitive R&D°fl 
#4# 531 SI31 Top-down «oM* 4 #31 %14 EC2] x] 3)914 2)sfi 
914 xjn 954 #°0vo)#i zj-^-o] xj^sjji -9544-# EC2}- 45#2) 
455 44



70 *3 A3##/£?#

JL ### 2] (Ministerial Conference)-2] 1#A}4## ###4 #5.5]

## #47]- 154 55^5# 4^4#.

Ministreral Conference# 44"4 4"4" 4 ECS] 4.5. ##5. 44 
44 #5 44 6-14 5)41- 7H4##4 o] 444a-] A]] 5# is 

^##5 4-## 5% 4##€# 3^44

45-4 44" s' ####- 444-5.5- EUREKA 444(Brussels)# 4
S-AflEj-S-A-] EUREKAS] 44 ^55## 44#J1 EUREKA# 44 

E]s]]°]if #444. SI5]JL #5# ### 444 %## 444 

4-

2.1.3 ^^##7]]1
EUREKA4 =5^)5# 4454, 44444#, 3414

#44, ###45#, 444# ^ 54^1^4 #4# #3. $14. #
47]# =5-4H<^]xr #14 ## #(Umbrella) 7> $1#4 4##
EUREKA4 444: 44 $1# Mini-network# g. A]
"Technology providers"S]- "Problem owner"# 414# Brokerage 
Event# #4# #443! 7]#(standard)s] 7l]14 4 #44, %AA 
S] #E4 5.4# 54#4. EUREKAS] Umbrella# 57}# 7} $15# 
EUROENVIRON, ENROMAR, EUROCARE, CARE, WOOD 
INITIATIVE7]- $14. 4 # EUROENVIRON4 444#7]#7]]1#

4-4-45 $14.
198914 A] 44 EUROENVIRON Umbrella# 4# Umbrella#

4-17}#5 #1 55*3)5# ##4 1# 444 #^# #A>§# 
nfs] 4#, #4, a]u]57> 7>## 4 #44#445# 4# #4

# #5 $14. EUROENVIRON# 444 S#}## 444##4 4
14^1# ^##5.# #44 #-8.4 4444# 45 $1
4. 4# 44 44<4 55*15# 44 41 #4## #54
* #55 444 EUROENVIRON# #4a] 4* # $14
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EUROENVIRON# EUREKA 4 ^% #7>4 oi^ %% %#7> # 7]
%## 4A-WAS. #4- %#44 %4&4 4&4#^ ^

7} AS.Taj e_ sj c-j(The National Project Leader, NPL)S.4 4j=-§) 4

4##%%4 44- NPL# 4A-^ #44 *^4JL
EUROENVTRON4 AA^A 4%4# 4% 4A4 %## #4%7) 
44) #44% A%# 7)-%4. %%4&7)-#^ 444 44% 
EUREKA 444- %#S}2 4 %4)A# 4 44 %# NPC# *4
44444 %#%4. 44 3:44 A&4A 4444# 7)-4JL
EUROENVIRON4 %%4 4#?}# #J%4 % 44 44 4#, % 
444 4-A4 4-4, 7H#7}44, 44 44 4% AS.4A 444 
44# ##%4. 4 44# EUROENVIRON 44-44 44
EUREKAS)%#AA A#44- 44% 47># EUROENVIRON 4A 
4)4 S.# 47M4 4444# A#4% %444 %#A## 7}% 
#4 %4S1% 44444 44 4# 44% A44- 4# %#44 
44- EUREKA4A%47)- 1994% 4#4^44 #4444 44% 
EUROENVIRON AS.4A# 49/jj #JL 4# 777}j2j Proposal4 4 A 
#4 ##4jl 444-. 4#a 4A# AS4A# #%4v. 
7)-#%% ^# %4#4 #44- 4AA4 g 444 %## 4441 
4-7>#4] ### #J1 sit)-. EUROENVIRON# SE% ##444 A 

%# # ^# Working Group* ##4^#4 4#4% 4A 4# 
%A4 PREPARE (Preventive Envrinmental Protection Approaches 
in Europe)* # # #4".

2.2 EnviroWindows, LEAD, PREPARE

44-.EL 4 44% European Environment Agency (EE A)# # # #% 
%^4 ##% #A* 4%447] 44 # 7>4 as4a*
Enviro Windows A S 71 ^ 4 44 44444- EnviroWindows ASLTZ^j
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44 7}#^4 ^(Virtual libraries)# 4##

44 #7H^#44 44 4#4 3E444 %l3 7l^^|), #db7M, 4 
^M1 M ^o] 4^^^# ^4444 4^4 444 5&3^#
#44# 3### #3.#4. #7^ 4447}, LCA,
4444°! #5. 41-443 $£34, #34 4 4 44^|4| 4% =5. 
43# #34 XH ##7}#4 44443#4 #44 47]# 44, 

4 #7}## 7]]## #4#7] 44 4°14 44 44 44M4-* 3
#43 $^4

LEAD (Leadership for Environment and Development)# 199544

#4444 4#7>#4 7D#4 #44, #44, 444 #71-44 4 
44&4* #4444 44 444 4# #7f#4 44 3
# 4M143& 4444 444## 4 4 #3# 4#4 3443

$14.
71-44 44 44 4 #52.4# 44 PREPARE(PReventive Environ­

mental Protection appRoaches in Europe)# 71###-c^] 4# #*$#
# 3#43 $1#4 47H1# #^4 44 =a.7i^, 4334##4 
44 43, 3b1ji 424444 ^4444 44 ##a-i^ #4#jl 
44 54 °1 3## 3.4# 44444 R&D =s.^)m 7114441- 
7H4#3 4#4 4 #7>## PREPARE network# ## ^444 4 
4 ##4 =5.4K4 4## #443 44.

3. □!#

3.1 44A344 7l)4

4#4]7i# 44 7]# 444 "_2-444(pollution prevention # 
# P2)"°]4# #4# 4#43 XI4. us EPA# P2* -#4#4 4
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414#3 #4# #7]7] 4# #4#4-##4 A]-§.(the use
of materials, processes, or practices that reduce or eliminate the 
creation of pollutants or wastes at the source)" 55 4 4 5} ZL, -ft-4

#4, 444, m4-# # 4"# 4 4-## #4^., A#4 M4 4#
-i- #4 7>^x>^4 ### A##fe 7i3A5 44#2

4.4- 19904 444 4 #4 44 4tio 4(Pollution Prevention Act)4
^ 444444 44 44-4 44# 4#4- 44 &##5

34-
"A3-& 7}^# # #44444 44444- #A444 #4-. 

zi#4 ## 4# #44A5 34# ##A5 4#-&44<4 #5, 
44444- 4*# 444- m3A5 44444 44 4 44-4s. 
#44A5 444 #34 44-444 44-/'

5# 19903 7H44 3# 444#3(Clean Air Act)44A #4 
44A3##, #44, 54 ^Azi, 5## 4-4 # 44# 44-2-3 
#4# aH444 441 444 444 444 4e#4# #A=#5 
34- 1991# 2# EPA^ 4#4 iM4 444 344 434 A3 
4#52M #]# ##4 4##. 4##A A34## 4# #44 
#&#4# 4# 555^ 4^% 41-8-4 ^A34#44j #
#5434. S# 4444PoE)^r 19903 "4 4 #4 #4 4 (Waste 
Reduction Policy Statement)"4 4 44# 444 3#4 #, #4# 
4, #4;114, ##-###4, #344 #4 344 4-444 ^44 
#4 444 44, #444# 4#3-2-5 34A4& 4# 5e # 
°H14 #344°> #4-h 434-34-.

3.2 34##

3.2.1. 3# A34# 5553
EPA3 1991-199234 44444 2%# #444 P2 554Al-



74 44 AS'ttzr^ 4 4 9 -t

3447) 34 ^43 3*34&4. hs^e 34# 3#

4#3###(Voq 4244433 2444# 33- 3343, 24 
33433 #433 # 7)j### 34 343.3 ^4=, 3- 244# 
#34- EPA9 29 443- 33# 2444 ### 2343 34 
244MH#- -M3334.

EPA9 25L# 2:339-3 3## #349 Green Lights 95. 
24, 433 3-§-& 39339 Green Star Computer 95L24, 9 
444## 3#32# #349 33/50 9224 ## 3432.
4- DoE9 433 23#7}## 3443 344 2444##4 4 
4 #4 3#47}4 $10,0003 43 7M33-& #442 34- 3-4 
#(DOD)9 EPA3- 34 33333 2 4 #3 4#3 4 3 4#-§- 
33# 47}42 -2.3 4 #3 #3 33# #343 34 Waste
Reduction Evaluations at Federal Sites(WREAFS) 95.2 4 # 344

2 %14 54 34 #34439 19923 7l# 47)## 1993343 
25% #32, 1995343 #7}34 25%# #39 43# 335321 
4# 34434-

3.2.2 9 .2.34# 922 4
19913 4#4 33 4393 #39-7} 934### 4343 

P2 2224# 3442 34. P2 22243 44299 3534, 
R&D, (34433) 3#33, #4 4 3#39-4 34 7^433, 3] 
3# a4, 43# 44, 4343 44, 23 4 47}, #33 MM, 
433 433 23-42 #34.

3.2.3 #23# 3434
34# r27]<* 2444(P2 by and for Small Businesses)j 3

49 9# 2224# #4 2344# 34 443 39# 93#
9 23#4 343 $25,000# 243-2 44. 43444 49 EPA
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RREL(Risk Reduction Environmental Laboratory)# #5#5 4
Si, 4 l{| a] rfl4 #4 ^-7)-## University City Science Center 55

31^(1989-1993)# #4 904?))# #57)44 44 5#4*M7)-# 
4445 %%#. 4 555^# 19944 444 6;))# 4## 4444 
#445 454, epa# #4 DoE# 4445# 4^44#444 
#445 44-

3.3 #5 #a)^4

3.3.1 #5##
EPA# 5#44#54#(PPIC)* 4444 44 m #4 ##,

4-445, ^4 ^ #444, 44, 4#, # 4-7)- # #44# 4#

44 544#45# 454-5 44- PPIC# UNEP# EPA7)- ###
414# ICPIC(Intemational Cleaner Production Information 

Clearinghouse)# 4445 4#. ## DB# ### 4#4-& #4 
### 5 44 EPA7> 55^)5# #54 4#554#
#444 4#44 #444# 4#^), 4 #4 4# 4 ##4 #5#
#44# 4 S#o] #J7 4#. 44, EPA7f #44# EnviroSense

44444## #4444 #4 ##4 #5* 444# M 4#
45 4#. #4 International CP Cooperative# ### # 4 ##, 
444 4 #44, #### # 5#7)4, ##7)- ## # ##=4 # 
5# 4 #44 UNEP4 ICPIC# 44 4 #44 4 #4 4 DB5 %
7)-##. (http:/es.epa.gov #5)

54 4444# 444 4##5# #7))#554 #4444# 

# #445 4#. 4544 4# SM4M #;D# TRI# ^#54 
%4# #4#5 4# Proposition 65 #4#. 198644 #4^ 
Proposition 6544# 480## #4 44#% 44 4## #4# 
44, 4#4#4 ##4# 4# 4 ##4 5 #45 44 #44#
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4^14# #44^4 if 4 43 44- 4 44M

#4 ^^4 471-44/ 4#7]-#4 4# 4*114 4^4* &44# 

##4 3#(^# 4-§-)4 M4 4 m ^l#4# sM^MM ^>1 4-M 
& #3^4 44- 444 334## 444 o]*g^i ## 444 

4444 44444 444 3#i- 471# 4 #34, #^L# 4# 
4##4 ^#4## 3#4#4. 44 4fr ^3#7H4 44^#4 
#44# #^1 7]<g# 4^444 4# 447)- 34 ^4433 o] 
#443 si0.4, 7]4^4 #%El^o] ^cflsiji 4# 433 3%
7}S\JL #4.

3.3.2 4#4 #4
4^#- 7l###^44 #4 44^#)4 VA# 4

44 33 #-§-#3. 44. 44 EPA7> 4344 PVP# 199344 # 
44 85 4 #7)- #.5# 71# #4# #7|] ^(Climate Change Action

Plan: CCAP)4 19904 44 € .2.<844 #&# #^44 4# 
#433 #--£-£]3 #4. 44 4 4 4 44 1991 4 33/50 33ZL^o] 

### 4# ##4 #7}#3 S^4 199644 3# 6,88271] ^44 # 
44 200044 4 TT 13,0007H# #4# 4^-^. 4 #4 3 #4.

7\. XL4 csi
199044 #44 #7]) 4 7} # 4 y 4 (Negotiated Agreement: 

NA)ir 44444- 444 Common Sense Initiative(CSI, 1994)4 ZL 
4# 444 XL 3343(1995)0] 4. CSI4 #4 H2.444 44- 
447>4 434, 7)44x]]a] 33 4 MM 44 444 444
43344 4t] #i- 4433 43 44- csi7> 7}f# 444 4

47h 441 # 6?H 4#4 43## 4#33 43
4# #4 XL 334m# 44 31 ^#4 #44 7;]] 444 444
#4444-
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<5 iv-i> QR2J AR|
PUBLIC VOLUNTARY UNILATERAL NEGOTIATED

Climate Change Action Plan Pollution Prevention
1. AgStar Program(1993) 1. 33/50(1991) 1. Responsible 

Care(1988)
1. ProjectXLC1995)

2. Climate Wise(1993) 2. Design for the 
Environment! 1991)

2. Responsible 
Distribution 
Process(1991)

2. Common Sense 
Initiative! 1994)

3. Chlorofluorcarbon 
Substitutes(post 1993).

3. Environment Accounting 
Project(1992)

3. Responsible 
Recycling Code

4. Coalbed Methane Outreach 
Program(1994)

4. Environmental Leadership 
Program(1994)

4. Responsible 
Carrier(1994)

5. Commuter Choice(post 1993) 5. Green Chemistry(1992) 5. Coatings 
Care(1996)

6. Energy Star Buildings(1994) 6. Indoor Environments 
Program(1995)

6. Encouraging 
Environmental 
Excellence! 1992)

7. Energy Star Homes! 1995)
7. Pesticide Environmental 

Stewardship
Program(1993)

7. Sustainable 
Forestry 
Initiative(199b)

8. Energy Star Office 
Equipment(1993)

8. Waste Minimization 
National Plan(1994)

8. Strategies for 
Today
Environmental 
Partnership! 1990)

9. Energy Star Transformer 
Program (1995)

9. Water Alliance for 
Voluntary
Efaciency(WA\"E)U992)

9. Great Printer 
Project(1992)

10. Environmental Stewardship 
Initiative! 1997)

10. Voluntary Standards 
Network(1993)

11. Green Lights(1991)
12. HFC-23 Reductions(post 

1993)
13. Landfill Methane Outreach 

Program! 1994)

14. Natural Gas Star(1993,
1995)

15. Ruminant Livestock
Methane Efficiency
Program!1993)

16. Seasonal Gas Use for the 
Control of Nitrous 
Oxide(post 1993)

17. State and Local Climate 
Change Outreach
Program! 1993)

18. Transportation 
Partners(1995)

19. The U.S Initiative on Joint 
Implementation

20. Voluntary Aluminum 
Industrial PartnershiD(199o)

21. Waste Wise(1992)

OECD(1998), ^3|^(1998)6||^
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NA^ 3#4c #3# #^#
###^#43 #43*4 4# #3414 ##3

#d:#7] 4# if4l;M4-%43 *3#41 € 3M4. 44# 4341 
4 4^ #^#4-34-4 4% #4#^ 3#%^-c #4### 
#-# #4* 4]##c Ml- 431 $14.34 3 3^3 NAr- #41 

##4- 333^ #41 #4l#di#4 #^%4;H#* 444^ ## 

4-%^-^- # c $14. zi #4 #33417} 7}n&44^-&# ^44 

^-4^ %^-3# 4# 34144 4444 #4444 4l#4
4-4 451-2:4 4 #-5-4c 1143 44^c #3 434=34. 444 
#44^3 444 NA# 34 4414* ^E##33 #4 444 

4^44^ EPA4 444 34 *41* 44# c 3c 3#* ^-3 
44 ^2. $14. 44 44 ^ 44 434 3#3 M#c41 zi 4 
34^- 44#44 4344 41*# c 3c *414#f#3 %3 

4444 $14 444 #4# 4 33*3 3.4c #44-
XLS3a]33 #4 #3 3# 347} #4 7?M *444# 3 

- epa* #& 5044 344 #4# 3#M34 - ■& 41- # 44 
4c4. s 4# c43c 44#%44 347} 34 44* 43# 
4 *#3 44 ;H3 344 4^-4 W7}^4 33 44 44 
#44# #4* -4344 *43 $14. CSI4 44 4 #44 44 
4 4434 44 = 3437} 5.4 4# ##4 * 444 44# 4# 
#* 7}4344 343 $14-. 44433 44c4, #4 #4 4 4 
3=# 4 aH #4-4-#4 #4c 3#4%* 43-43 4444 ##3 
34 NA4 44&4# 3c 4 4# #43^3 4*431 $14.%)

24) INTEL## XLss^is] 44 EPA# 34334 44 10444 #444, 
444 #334b1 2344 #443* 4444 97M# ioo##4 #444 
4 #444 4#441-6- 7}4°># 184 4 14-444# 5#4 4#»1
40-60-y# 4 #4°> 184 414-7} 4# #41 *4 #4443 ##4 ## 130 
7H4 #4#4 4 44##7}7} 144 444 #444 34* 444#4.
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4- 33/50 =3.22%
4^ 44% 4*44 *4% 4*4% 4*%4 ag.2323. 

37}%2 8% 33/50 S3.2^% #4*2 443* 2*4
S# %4- 33/50 ^3.2^8 * 1991% 44% USEPA4 0) #4 % 
4 2%4%53.2344. -8-44, 4*3= 92 437}*44 44 % 

43 17*4 ^5 *^]#%**4 4*3=* 1988% 44 33%(1992 
%) g 50%(1995%) 444% 45* %3%2, TRI4 *#% 4*3 
d: * 33/50 53.2344 44% I77j) M##** * 44 44 
oil CM 22% 16,000;M 43%4 444 4444* %84- 4 
*4- 600;M TRI 4*4*3^ * 60%444 444% 4 * 1300 
;T] 434 44484- 4443% 44*5 92 344 4% 44* 
5%4% "letter of commitment"# EPA4 4*44 44/ EPAjeL* 

4 %7}e44* 44 44. 4% 4* 44* **4% 4 %3*
* 34. EPA% 1988% 44 33%(1992%) 3 50%(1995%) 44*5
* %2%4% 3*% 44% 7]e%2, 444*% *% *3*4*
3 4**;]] *4* * 82 (EPA4 %4 %#23) %4% 3
4.25) 2: ^#3dz% I995\g44 30%% #4% 44* *3445 
*%44, 4% **% 50%* s 4% *4% 40%# 44-4% 3]3
* *3# * 82., 7]*%2* 1988%4 43 1990%23 %%2 4 
4-

EPA% %%444 4^* %*484% 4**44 4*444 
4% 4*2 %%%2 34. 444 33/50 5323* 44*%4 
7D#4 44* *4344 4*4 4324, 4* 44444 4414
7] 4% 4% *%444 %84- %4 4#% TRI 22
4 %% 44# 47}# ^44-

25) 33/50 =&zL^a] ^^4444 445- 7l<go] 4^* %3%8%4,
44*54 *2^4 °1 444 *54 &4#44 4# 44^44 4#*

484-
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33/50 = 3.22^ 33%(5<4 4$S) 4]^8S3.4 1

8 W 199184 50%(7.578 4$S) 4^
8SS4 I'd ## 199484

4^1 1991-199488 33/50 33.21^4 #48 844 # 48#
# 1% #S8 884 8#4848 48#$ 9% #S3. 2:
#44 o) 33.^^ 8 ^#4 t%8 #7}# ^

#.(OECD, 1998)
S# EPA8 ICF Kaiser ##8 8#$ $4 33/50 SSZZ-88 

8484#4 48 88 S3. ###&$ 884-8^8$ 44431, 
s888 44#$ 44447l 44 ##S3. 4414^4$ 44s
# 484- ICE Kaiser^ 30?M 444 844 44 4
4 125?M #44 84s#8 4 #44$ 8<r#4 4$ $S48 
4- °1 444 4s4 33/50 Asn^a] 8-#^ S3. 44 84#4
8$88 7)j4^oiq. #$ ### ^#^8 ^

$4 4ss 4484.
33/50 S3zi8-4 4#S4S3.^ © 444 44s 44 44 

4 4444, (2) $5, 88, ©4 444 8# 8(flexibility), ® 4" 7}
44 S31 ^ 444-44 4-4, © #4 848 8#8 #44 4
#26)^ ZL^JI © 444 44444 888 ^3z%8 #8#4^#

# 4^ 84.

26) #484* * EPA7> 444S 33/50 #4 444(certificate of
commitment)# 4'iHF4 #44 4% #S4 #4A4 4444 3:44A 
S. 4-8-(free advertising)# 4 44A, #^3iJl4 * 44# #44 5.3.71
^4 SA# 4## 4 44# 4-444 44* 4* * 444-

27) 44# #s#4* 4^4* 4* 444 #4* *s#di 44A18S4 44-
* 2g7>4-#4 ###4. 4^5. 7>#4 #44 7)^5)#

^*4* 44 #444* 447)- #* ## - 4# #4 4a.#* #&# 
#4 441 8 4 4* - * *4 * 44-



;y. -p/e -#^4 si

33/50 552$ #4144 ## !*A}^

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

WCI* 2# #4 AB Electrolux ±$--3, 4*^41# 307]] *#=)]A] 25,000
14 ^»j-#-g-.2*#2 =1* 7}#*# 4 34}* 1#2, #7144
7], #57] # 44# !##2 51*^1 nNl#44 44# # ##4!
#2 #44! #44* # -§- 7](freezer)2] 70%* #*#2 #4- 1992# =1 * 
#* ##5* 4*44 2>]0]E 254=] #^#^44 41414#,

414^*14*, #*4, 3## #4 *4##* 4*4-2 #$14. 33/50 5 
53$ 4 #447)5 11# 4f 4 *#* 23444 4*4
4 24*425 ###a*4, 44 4**4 *4*1 #$* 4*#
* $14.4. 4 #1* $3$ #4 27)*45 1# $30#a] €71-11-3:!-* 7>! 
1:51, 47)11 I-#! *7}5 14*!#44.

Eaton Corporation: Waste Exchange

1911# !!# EatonA}* ##, 71)44, l^js* 4*# 1771)44! 5# 
14 #1€* 2-8-45 $1* #-§.#.#g-4-!R**# 43#A}44 1995
#1 #=11=] $6514 ##* EatonA}* 33/50 552$ 4 #44# 4 80% 
1 *4*1* 44444. =1 1a>7> 4*# ill #14 44# 154 4 
44 4-E- #441 as# a#!#! 14- 14 45457} Keamy4 51*
4 #4* 3314*51 a*#* =1-8-42 1154, =1 *41 #1-3#-#
1 #44* 4 3*#=| 514 #5 Monroe Shock Absorbers #44A] # 
-8-4711 A}*% ^ 143 444711 114. Monroe #4 #444" 51# 1 
4# =1 3*#=1 Monroe *44 a] #55 A]_§-#* 35*54 4 **#
444* 4=1 41412 °M#45 47]*4 2#=1 =1*1^14 4##. 4 
a}* 4# 444 4 14,0001*44 42*# *4* 11-42 154, 
MonroeA}5 35* *14** €4?}4 412 EatonA}* 4# $25,0004 4
7]* #44-8-* #444 414-

Romo, Inc: Chemical Recycling and Reuse

RomoAR #1€ 8544 53# 5#4 423]aR4 1992# =1] 33/50 
552 $4 4444 53# 444 441 **#4- 4145*1454 a> 
*-8- #45 4 24#14-. =1 *#* **4 20-401*4 53# ##5(*f 
44- 41=15*14*4 #*»)-*• A}*#3 #14. a}*# *455 44#
* is4 14# 4* 44 AHAi-8-42 5151*4, 414!4A} =#5 #1
-§- #34! 455 457} *4 44 #4S.4 A])**** 4#!^#. 4 * 
4* 414-7] 44! $2,9004 4**5 7}#.444 44 #*45* 44#
5 4#1 44 7]* 21 ##4. 4 42* #3$ 25 4 *#* 4**#4
4 55#*4 ##552 #1# * 51512 1# $20,7504 *2# 44* ##
5 4** 14# * 51514-

____________________________________________________43#: Zatz and Harbour (1997)
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33/50 444 4^-4, 4^45(1988)4 4485
(1991)4 444 4# 44 6?-## 4^4 ^^4 ^-31 -^55 44 
445 444 44445 TM713M- 443144

4^84 431# 4#4^4^ 444 4^84 555^55 ^7}
^>Jl $)4- (Zatz and Harbour, 1997)

3.4 National Pollution Prevention Roundtable(NPPR)

NPPRxr Pollution Prevention(P2)£] #8# 44 SX^
4^-4 7H> e 58°14. NPPR-& 5448-# 4# 444
;m, #4@ 8^1-# .#4471 4## ### ^345 $14.
444^-, ^4^-, 4431, NCO #4 4## 5431455^^01 
NPPR31 #"4 #3. :)l2.wl; Public Sector member-^ 4 4 vs-c- P28 

54 448, 448, 848 844 4 #55# 31448 4521^ 
# #444. 4 85# 84 94 488 4#-# 844831 5
## #5 Si4- NPPR4 #5718#

- ?27l#854 31#, 4#84, 48^32 ^ #314 ;H#
- #84, #4 48 55zi855#44 4^#-& 54

48- 4-7H P2 4544
- 431314 $1# P2487}#«1 4448 8244 #313144 44
- 88884# 5448 #4#4 4a4# 4445 8888=# 

314
» 8# 9l 4317]f, 44431 #44 88# #4 444 31# # 

44

19964 1044 NPPR-Er US.-Asia Environmental Partnership(US-AEP) 

4 8844 4444444 87H#4| 47>4 NPPR4 48# 444 
45 484- 4 55^54 e^jol-o; P248444



444$] #4* 4#a}^ 444-. #44, 46444, 4314
44, 44, 44, 44, 44, 4444 *4 47>4 NPPR# 444

^44-, ^^44 44 644-6 44- 44 #444# NPPR4 *
^* 414 #4-#44447M##(KEl)# #4 #&4-3i $14-.

NPPR# 6# "Global P2/CP Network"# 4#4^4- 44* 
444 P2/CP Roundtable &4#44 ^4* 4#4-4 4# 44 
4- US-AJEP #4 444 #41 NPPR* 4444^-44 444 #* 
* 43H ^44-4 4#6 o}44 ^-6 $14.. i997#4

NPPR* US-AID Project 7j-ol^444 #4^4 4*1 ## US-AEP 
4m44-4 #41# 4 aH 4^444^-7}# 6*4# # 4^1^44 
4# 44-4-^4-. 4444 Roundtable f 4^64# ## NPPR# 
UNEP, 4447H##^(ADB), 441*4S# 4# 444 ^ #*4 6 
444 441:4 #4431 $14-.

;y. 83

4. S428)

4.1 44^44 7H4

^44 4-444# #4W 444 414*4 #67]- 44-44= 
4 #414# 4### #* 4444# 4 #4# *6 44- 4## 
414# 46* ## ^%|)4 an# 4#, **, 464#* 44=# f
43i #444-44 4*4 4# 64^1-4 6*##4 *## 4" 4 
64 6# #444-44 4#444* #?j-4# * 4** 4-64-6 
$14. #4 #64#4 471*46#^ #6# 466^4 ##44 
^** #44-6 4M 4# 4#* 44-431 $14-.

28) <3^, #<ti, €4°la 5 4ri5:62) y^g-a. unep(i997)* #644
6# 34#.
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4*4 #444* 444#4 ;D^* ^##^1 #*D)4* ^ 

**. zie)* '##44*4 4)4#* 4-dz'#* "4)4# 4^#

(waste minimization)"# *45-4-5. ficj-. 47)# 4*#*
4* #455 ® 4^l€& a}-§-, © tHflEO] 3}*, © **#£] 4 
#*, ® *#4 ?))#, © 4)7)4*4 4#** #&##. 4*44 

444*4# *#45g. #5 # 4444~* 4 7)# 4*, ZL5)J1 
4* ^ 445 ##44 ##7}*# ##### #5#* 4#* 

2] o] fir)-.

4.2 ## ##

#* ##** *#4 ##*4, 44#^^#* ^* ##4*, 
IPC(Integrated Pollution Control), ## *H # *a}-£}- *5) * ^ Sfl 
4- *### *#*#** 4^#*# #*#4A}44 ^5# ##

4 4#* **m* ##*4# #4#^*. 44# ***# ##* 
4* 5^#5, 44#45#, ###A)-# 4)# #54*4
## #** *^##.

##*# ^-*** ###*4 4*##44 ##*4 *s#4 

**##*#. 444, ##4#4 #44 *44* ####

* ##55 ***7} *5#* ###4* *44*4 *4*4(* 
*##, 4444) ^ 4#^-4(47}^44, 4444, 4*5#)# 4 
444 44* *W# 4444^4* 44 #*# 44* 44 

44*45#* #4 4414 444 #44 44* 444-5.* #2. 
5# 44# 4*4 444- 4 4 #4 *4 4# ** 44, 44 4 
AM4 5#5# *4* 44)443! 4# ^ r&d 5545# 44
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4.2.1
44# 4##4 ^7^4# ^444

%4(The 1990 Act, Part 1). 1991\4 1-^^-Ej °1
IPC(Integrated Pollution Council)0!] 4 6]]a) 4 /]'s\jl 514" • IPC# 7}

^ ^44-4 ^-'S# ##44# 44 ^ #44, #^2] #^7}
#& #49- 4#44 2-4# 4-7] 444 HMIP(Her Majes^s 
Inspectorate of Pollution)2] 47M1 # #55# P-f44.3- -o'7! 4 4" 
-§-5)44 M2] 4=3]. #4#TZ. o^c].. 1990\4°] ^
^455 #4 4 #4-4 #44 BATEEC(Best Available Techniques
Not Entailing Excessive Costs)0!] 414 44 4^1 5l#4 4# #4 ~o~ 
^444 ^."gM# ^###2. 7H^o]rq.. IPC2].
BATNEEC 4^:tg2L BPEO(Best Practicalbe Environmental Option) 

4 #^# ^4- ^44 BEPO^ 47], g.4=, ^##
^S]u-]-7] 4]4 Schedule A Process2]- rfl 7]P.4#4 41#-®- 4447] 
-r] 4 Schedule B Processjg. 4444. 19904 4 Part 24 "Duty 
of Care"#4# 344^ ®1#4 4# 44# a]]#0!] 4# ## 4 
## 4 #44] 7]i #444^ 7H4P.5. 44# 4 #41- #44^ # 

4#^.4 4-&44.

4.2.2 45L, H#, 44 4 7H4
M4# ^ 3414# ^##4 44 ^.#o] 4#^-# 4

44 4## #^44 4#7]-#4 44#4# #44^4 
4^44 44# 4#4# #4 3# # $1^ 4##4# 44# 4 

4^# ^4 &4# #44. 444 4444 #4## 4444 4-
44- 444, 44# #4 ##4 4 #4-

-f-### P- A. Consulting Group4 4 4 4"#44## 4 44S 
ji o]* ^.4 ^ 4-^444 4#4^4-. °] 4## 7\

# #^#^# ^4 ##4# 12;]] #4=2] 4^#
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7)#, ZLEjJ! ^^7]#^ ^ ^ 3M& %
°14. f-^-T-^- SH #^^&1, 443, 7]##4, %7M ^1-3 #.

f S 45L# 7]#^#_# "Environmental helpline" 3
444 4|#47K13 xl]^4| 2^^^ 34 y^eg-g-

33- "Enterprise Initiative"# #44-31 34--
i993\i 12^4# ^±7ig^ ^^7i# ## #&#

##3^4- 4^ e^7igal
4 ^44-^# 4# 3#^#, 7ie

43 3^3^ 3 #3, 4434 #^zgq

# 4z# # 4^# 3# 7}o]= 31^ ##3^ 43-
^1 = <434 #3#^- #3#4 33#-&

ETIS(Joint DTI/DoE Environmental Technology Innovation 
Scheme), DEMOS(DTI's Environmental Management Options

Scheme)^ 3# 4^- 4#-7lj#33# 4&3. #3#3.
43- #33^3 3-7H# 3# HMIP71- 333:1
Chemical Release Inventory# 4 432. 43- ^ ##- 4
71# 3^34 3% o]^^. ^.430.^ #^#37 ^.##71 41# ^1

3^32. o]5l% 434^1 #3^.# 3 4 4 #3 34
4 Waste Minimiztion Clubs4| -#4# #43434 #### °1# 
4# 4-€#4. Aire & Calder 5.^.# m3
Catalyst29)7> #7]# 3^34 &4& #2. 4^32 43. 29

29) Catalyst = 5.#S44# 3 4007)]2) 47]# 434 7flI}-S)3#4,
4# 12334 %#333 7«3, 155^oj 933# 43#-o)q z]|#
-§-, 173o] 4 #34 33, H3°l 3244* Us 3# 3484. #34 
-& 3#43# 3293 7}#41 22734 1344, 453# 23 44, 2834 33 
44351, 33 434 3# 2934 #4-333.
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5. sie

4# 40\4 ## 3-244*33 ^o_g. 44 ^ *4
3 **4 7H4* o]44 44# 3# 444# 2#o] 4
444] 4 #3 4# ^844 4*4 3 7] #34 2 4 7] #4] 341 °1 
*44 233 27]-34. 8*3 42*4# #834 ## 8^] * 
8#4444] *43 2.0& *34- 1970344 **3 3*3 .2.3

38# f^tj^o (Ministry of International Trade and Industry:
MITI)3 3^4 a]g|| o]=.o]243 # # 3#4 *4432# *4 
*4* #33 *43 4*434# 4*4 *3 2 4id2 244 
#43 33# 2-84# #33^. 4#484-

5.1 4@ 3#

8*3 442# #83#3# ^44^^] o]##44 ## 3 

#'4 '44#43 ^ 434 44: 3#'# # * 84- 7]]47]-8 o] 
-§-#44 44 3#* 444, 4-44, 444, *3**3, 4144, 
*33 ^ **3^] **38* 23&4 44#& *#34 o]^4 
7D4 7]-** 443 4-§-&4* 44 2o]4- 4*7]-83 o]#^#4 
44 3** 44*3 4#*# #444 34 4344# 4## 
344 4438-2-3 444-7]- 7i]*7]-8# 8&^. 2# #
84# 7f3—44s" 444ti 44 44 434# 4344 444 
4. 343 o]44 44o]#33 444 44# 341 444 #3 4 
#444 ^ 437]-83 o]*4 ## A}^^3 #44 3:4 3# 

4 199334 4I4384-
o]# #3* 34443 44# 4414-9-3. #444 33 7M 

34-4 *2 44 4M444]4-3] 3# 34, 43 3# 433 4 
241*33 33484 441 3*# *44# #4-2.3. *443#



88 #39949 9^84

5)4 84- 19929 "93^14#4 434 ^15|^ #9484 
4 49 9#"# 41549 9#5453 4*1431 84- 4 4 #44 
4 9344 #94# ^IM-m-zlj##^ 4^. 99 ^ 4

#33 ## ^3# 9944 384# 38934|7l#4 49#3 
9^# #34# 49# #994-

394 #9934# 19939 3# "9^&49 34MM #54 
9#"# 49 #94^4 345999 '8444434#3€9'# 
43484. 44 444 43- 4443 -34 939#4 8854 
93 413 €94# 441 444 94549# 44484. #54## 
#3433 43# 43343 33### #344 444 493
3 5449# 43, 454J1 334# 33##44# 43, 4# 
44 zi 433# #3 3# 9 854 333 33, 7H4 9 4#;)) 
#4 44 333433434 4343# 3# 9 8## 444 
93 3# 434 44 33# 93# 393 941939 41499 
9# 9 84.

#9339 94 9392:944# 19949 6#4 ""^^y]
3j # 93, #548#4 4# 9395 93# 3.444 9344

4 9 49# #4]9-2-5. 41943 84- 4949 4149 4939 
# #993, 844993, 49994193, 53493, 4493, 
948#4l53, #593, 71-393, 39-39471 93, 3493, 
71-593, 4#93, ##93, 33593, 4#4939 157H44 
€5594434 41&, ##, 93 3#, 344 427|4.;%i 4 9X: 

85 #4139 4#99# 419431, 4# 9344 934 4#4 
5#4# 4414 93#99355. #943. 8# 43934 49 
9994 3 94139# 59431 84.
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5.2 44##

5.2.1 7l#7H#4#
3*4 444, #47ie#97ii3* ##43 #43 43 #3 

44 ^ #34#7H#7l9(NEDO)4- 494*7]#39^(RITE)3 4 
4 9442 324 4*71- #44#4 tfl#*# 4444
47]#4 444#*44 397M34 $14. NEDQ4 **
9344* 4^4vix] o] 7H#4 444 444#7%#, #4 4 #7113: 
*# 2* 2##* 4#7H#3 32#4 44 4#4 4441444 
44 44443}4 44#44#44, #43 24 4 (4 4 4 #44# 
7H#-)4 37>4 444 - #44#23a^# ### 423 42*71- 
4 #24- 45. 44: #24 #7}# *393 44#* 4a.4 #4
34 ■§ 4 $1# 7] #3 47f4# Acceleration Project# #27]##
4 *#23 a24 4*# 4* # 4# 423 444#

Innovative synthetic system Projects# 2*93 #4#3% $1#.
2.# *4# 44# UN4#4 Zero emission 71)44 7)2# *

Eco-Town =342# #4 9a $14. 4# 44*# 71144 3*2 
5. # #344 4#3 44#* ## ##44 #22 4-##23. 
4 44#34# #44-4 4 #971-# 423 /1|3# 7}##%^ # 

3## 4 3783. 9-4-5134-.
Ecomaterial4 4# #7} R&D5E3ZL4 °1 ##7) #4 4 44

I9933*e| ^#5)2 324, #444 44 #942#4292a]-3 
3 4442 34-. 199544 LCA-Japan Forumo] 344*24 1998 
494# *#44 44 lca **DB4 4# 97}- r&D23427> 
944:1 32, ##44- #44 **23 Type m ##4424 3 
34 *4 4 2 34". 2# ##9* Inverse Manufacturing*!] o] -§- 
^ 7H#** 4# 4#)4- Zero Emission^]4# #2## 4# #3 
#7] 34)# 4# 4243# 44431 34-. #344 4a
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4 4la47l-4 4ir^4^4^s 5047H4 *^-7i
gs] s-§-2_* *443. $14.

5.2.2 #4 #4 ^4=
e^-i^-e *4 44 ■y 4 (Pollution Control Agreement) °] 5#

4 #44 44 2)- 44 42) 7}#4 ^#(VA)ol .2.44*4 #444 
4M- 19644 ^_a555 # 44*5 44 4* 44€ #4 #4
*5* 30,000711 o|Aj-o] £_jls\3L $lo_4, 4*44 54 m##
5*4 4443. $1* 44 #444m#2) 4*3^ 444J1 $15.
s*-0))# UC(UnilateraI Commitment)* 2)-2-4} 4*43 $1*4, 4
4444*2) 4**4*44*21

5.2.3 7H4444S
196544 #44 JEC(Japan Environment Corporation)* *44

Sl^§7l-* *# 7))44 444 *7}# *4 4*^*4 4*4 *4

# 4$1#. 1960444* 4544/ 4444/ *444°1 #9)1 5 7) 
M$l*41 4^ *4 *4* *4# M44 5441 #<g^Moi ^ 

47)4**55) *4 4 4 2^4 S4- 3zfl5 JEC* 55-i- 4454
* 444(54 SMEs)# *"g*57} 4* *4444*2)
*4# 4#* 4444 rll# #7}# 44^4. ^c* 4*4 44
oil 21* *444# 4* 5444 #44* $1*41 # 7>*
4$ #4 JEC7} 7M4** 445* 6,00042) 7^1** 4 4* 
6004 2) -B-g-fb A>5lH 44 414 5 414 *# 5454* °1 #4#
## *4#21 5*71 #711 #4 ##4* $14-

5.2.4 715
GPN(Green Purchasing Network) °) 407)1 A) 7) 44 2071)4 4 4 

7)4, 137)14 45 3#, 842) 4*71-41 44 ##4$1*4 ^
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l,600;M 7j^c,j 7)-^^M ^-@-4 <}^44- 24 7}^?]] 4"^#

^^=4# #2. $14. GPN# ^r44#4 ^4# ^4 d:4
7j-# 4^=1} #4444 A^7M15., «^4# 4"4& # 4#4

2*44 ^3.42 $14-

6. oj

4#44 -g^#^ M4#4 41} *#=3.21^* *

^44^ #4# #44 4*4 ^44*4 7^# #44^4 ## 

4^3. 444 $14. #$14 #444# LCA4- 4#-0-# ^27l]y 
.03. 4442 $144 "444#"°14# 44# 44 4-0-44 ^2 
$14- 4e ^ 4 #44 ^#401 #44 s||4##4
4 444#44 2.4^^] %7i]al &4* 42, 4^, #4#4 4 
oj=4 24 ^ 4#4 ## #^4#4 444 ^44 #ji $14. # 

4 44^1# ^-44 m-0-#^4 *4# 44#4 4=4 444 
4 ##4 44 7M44#& 2#44 ## 4 4^4, 444#44 
44 3M447KZ $14.

6.1 44^1# 4144 44

##44# "Cleaner technology"44# ’a3.4 "Low-emission 
technologies" # 4 ^4 4## 1986#4 #444
4 44 44444 "Low-emission technologies"# -44444 44
4 244 4H 44# 23.424- 4#23. 4442. $14 ^44 
24# €444 24#4 M# 4W# 423. #4^4# 24 

4 ;D424# #44 4# 2#44 #&4- 4444 ?D#
# 2###. 44 #444 #4#4 #44 44# ## 44#4



92 ##/####

43] 3] ^2#4 3^5-oi] A]~g-5}2 ## "Production-integrated
environmental protection"°] # #4 # #4 # 4 4 7] Is-5. #■
$14­

6.2 ####

6.2.1 ## 4#
#44 34 4## 44 #4444 #^-#2^ 2444 & 

a. 444## 4# 4^# 315=2! ##2 M. 244 431#, 4 
#, 23l#4 314# 4##3| cm $14- #7)j #####
#314# 43ie#4-4e #24711 44# Ai)&# am# #4^#
("economic cycle law")4 3j# ### #s3#°14. °1 4-5-# *h#
o]4#&&4 7)]Ai.#oi 7}## 4011 3M#tr 3|4#5 4444 ^ 
2 $14.

6.2.2 7l#7flti>

#^3|# 471-4 4^4 444# ### §14. 444# ###
###4-31 4^H 3144#4-# #44 ?n#425

°lm-444. 244 FME30)# FMRT31 32) 4 UBA32) 44 444#4 
#4# 44 44. ###25 #4444 4% 44 44# 44, 
###5# 414, 242 d>44-0.5 317l# 317] #25 44## 
4-8-31 &44 ##44 $14-. 242 #43144 4#4$1 #44 
4# S44 $14-. °14# 4)431# FME4- FMRT, 3.42 #44 
4 #44-4 #44 <4#442 ##31 4# 4#44 R&D2545 
4 ^## #2#2 ##4 7]#4 ### #425 4-2 #4-.

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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6.2.3 7W4 S#
444#4 4% ##% 7)14445^.3.4# £4- 3S)4 #% 

% #44 71)#4 7})%# 4|% ^S-ZLf 4 ci]S.^E5j]o]% S.S.^3. 

# #% #44#4 5%1# 41% ?H44 44# %% FME4 #%3} 
4 #45^3g # 1 7>X] =^.22.^0) %4- FME4 FMRT# 
EUREKA4 4# PRPARE4 %4%3 $1%. R&D fo^A]fe
German Foundation for the Environment?}- SMEs# #44 ZLB) %-

44%4- 5% 44# 7)144 
#4 «H#4 4% 4 ##44 45# 4S94-3 $14.

6.2.4 7)E}
FMRT4 44 444# %44#5g_454 #%#o} %]4r^o_ 

S. #443 %JL, %^7)#4 3%## -5L#%# 4)H%H 7})443 

$14- FMRT4 UBA4 7}H|}# 7]#4 41% R&D o]s}ofl
4 4 4#?]) 4 = ^.3^% §13 4 SMEs# 41% R&D SMI

444|54|5 ^44## 44%3 $14# ^4- 197744)
"Blue Angel"& #4# %4434l57l- 344##4 757}) ^#3.#
4 4%7D o]v%M o] oj-a#

?. =ih^

19794#4 7g#4^4 444 4 ^^4#4 4% 44
# %%33# %^#4# #44 444 #444 3"g#4# 44 

°1#^4fe 4## 7H44&# %3 c)-# ^osfe 44## 44 
W444 444)44# #44 4% 454 4#443 $14- 1990 
% 9# 4 #44 "44 %4 4 4 (National plan for the environment)"
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44^- 44# #4444 *4* (D 44#4- #4#44 4# 4 
444#44 M 44, ® 444- ##444 44# 44, (E) 4 
4# 444#44- 444 44 #4, © 44# 44 4# %#, 2 
42 © ## 444 24=5.^ 4#2 ^4-

4#44 444*4 **34 4# ** 4-4* 4-44*444 
4# 42, 4*4 4^4 $154 35% 4e4 4# 444 %4* 
*#4 44-3% 4441 44-. 3151% 4444 4*4444* #44 
4 44, 4&# #4 ^44 4-5# 444 4%, 45# 444 4 
% 44 44% #44 4*4 #4 *5445 44431 4
4-. 44 4-4 442.4=4 5.4# 4% ### #4442 44-.

7.1 444# 44

= 4^#4444 444*4 44 554 #4# 44# M4 
4^4- 444 $14-- 244 44 #### 4*44 44
# %4444 4#4 $14- 5^5#44444 444#* 45* 
4**455. 4)44-31 oil- #4 #&4 %44 4## 4444 
5i#4 4-§-# 4 44-4-31 %-##* 4*44-* 4# 4444-- #4
* %4 #44 444 ;H4, #44 %44 4% 44# 444
$14.

7.2 4 #4#

%4-f- 4 4 4 #/ 4 7] #^-(Department of Cleaner Technology 
and Wastes)o] 47]# #4444- 4#44 #4# 44-%4- 1991 
44 B%7l#, 471, 444* 4% 4*4 3;H Agency7> 4444 
4144 ADEME (Agency for the Environment and Energy Manage­
ment)^ 45, R&D55^2gsi 7l# 4 444 5.5, H-4, #4*4
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(44, £°oX ^#) 4 444c#4 4#^e44#
4 ##4. #4 447]# ^ 47]# 4^S## ##-#4 4 Agency

4# #3, ##4#, ##4## #-#-## #47]- 34.
r^l-S^(Water Agencies)# 4 7] #4 ^##4 3##4# #4

#4-. s#-^4c 4 44# 444c 6;^4 c7}#^4 43., 
"polluter-pays"# 4 4 44 4## 4##3 344#4 7]] #4 7]|#
4 47]##4# 44 12t 43 44. 4# #4 Seine
Normandie^] 4 4 #4-#^# 447]# 44 4444 25% 2] 44

4## 43 44-
= 4^4 444#### #7]]# #4# #443 44=3 43 

444 4-8-#4 4# 4^# f^As. 4443# 4c444- 44 
# #444 444#3 4# 4^.4 4^ ^#3 -

3. 434 444## 4^143 7iMds^.3^4 35.444 44- 44 
43& 444#, 434#, #4#4, #4^.34 44 4344 #7]-
44 34# 3# 44 35## 3544# "Enterprise-
Environnement"44# 44 7^443 44-

7.3 44##

7.3.1 44 3#
#4^4 #444# 44# 44 ^ #3 4^4 44 3# 

(1975)4 #3##4 #4^-34 44 3#(1976)4 4&#3 44- 
4 # 3## 1992\4 7M4S^c4 444#4 7H^# ##44 4 
#44 ##4. °1 ##4c #7fl3 34444 44 43# 3 #3 
19934 5#4 #4444. 4444# 444#3 444#^ 4#4 
7jj#, 44# #444, 44# 44 4 end-of-pipe4#4 44 44 
#43# #33^.3 #444 3##4- 4 3## #3 #344 
tfl# 44# ##* 3##4- 44# 44# ##* 4-4-33. 4#



% 35//s?#

714# Regional Directorate of Industry, Research and Environment 
4 4444 4 7>^.^-(approval schemes)# 7]# # 7^
433 7}#444 ^5] ^44#4 3444 3^3 #

4# 47} AM 43- #34## ^334- 3343# ^
4# M 444 4 #4 4 7}#4 4 4^4 7>#44 34 7}% 

#34444 4#4 ^#^4^ 3# ^^0}

7.3.2 7H344 s#
337)## #3 33447)## 5.333 #371## 344# 

44# aa4# 33333 ADEME3 #433sig4 33. r&d 
3 3#a3344 =Mir 444#34# 43 #37)134#4
50% 34 4433 # 34- The Water Agencies#- 4471## -f- 
7>4 445. #3351 4a 4# 4444# 43s 34-

- 17H4 343 334# 43 434 43 334 A4333 4
3 33# 33347} 443. s34 7H443 443 33^94 
70%# ^3 433(^44334 25%)3 #7}3 #3.

- 34# 343# 43 347M4 34 ;H44 43 44434 
333 4t1] 344 3 44- 334 7)1443 443 3333
4 40%# 34443s 47HAS 20%* 33 4433.

7B3a^s^# 43 444 343 43a3a34 3444 
33443 ##4, 34 43, s4 443 34 344 43 37}4 
334 3## 4334- S3 47} 343^3 343 33 41## 
#34s 334#3 334l#4 7H33 33 3^4 4A3 3##
4434

199143 444#/44#3# 671)4 33^s3°14
3 33 2874 FRF# 3-4484. 3 e 50%3 34# 33# 43
4, 444 50%3 343444# 434 44484- 44334a
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4# # 1603 FRFzj- 4343#4 oj ^^3 g||7l# ##4
4343s 199334# 4,0003 FRF7> R&D se^Eo]] 433 s# 

19923## 93334 ADEME# 44S3#34 4## 
43 444# ss4s4 33 43# 333- 4 35?M z.s.qs. 

4 7,0004 FRF7> #333#4 4 ss4m# 444-8-4

10-20%# 444# 4" 33s 43-# 44-2-34 43 43-44 4 
3433-

7.3.3 4# 3 s#
434 444#4 4# 33s3# 4% ^ 7j-4 s^zL^o] 

44 4^43. 33. #4-343 4#7}-#4 3} 4 7] #4 4% 4s.

43 93 4## #^34 33444 3-4#:%, 4433# 3334 
4 44 ##33- "Letter ADEME'3 #3 ^ 43434 #342.
44 7]###4 4# 4-8-# 3# "Technical Association for Energy 
Efficiency"# "Energie Plus”7|- 43 3444-

S3 34-43-44- 44-34 44#4- 4:3 #&4## 44 
H#7>o]H7> 3#43#4 444#4 #S43 334 43 2#
# 4#ss 4-4 13 34 ss 4444 34. S3 44# #44 
444#o] 7]# 3 444#s 337>#3# S4## 1071-4 44]

* #7H3S.&4 447]#4 7H34 43 33# #°]s4 "33# 
43 7>o]c"s. 434^4. 1 3 4343 4s 4434 43 4 
4434 &44 #-#44 33#3 3^11 344# e#43 434 
4# 3#s 33- zl #44s R&D E^Esf 4S^34 44 
4# #4# #s 33- 4543 ##43 3## 4334s 34 
4334# #3 ##434 43 4SS.44S s4# 4#4s 3 
3-

19923#4 93334 ADEME# 6003 FRF# 43#S S# 4 
3#34 107>4 4##S4°14 ss4#-4 43 4443# 4#



98 ¥3444# Ahs^}^JrL

4^4- m3 CNRS4 #¥^-^. 33134 4% R&D ^3.3)3.#
434 #3. 434914. 1171)4 SS«1|S7} 3204 FRF4 44# 4

44- 44 ^7}&e4#4 AFNOR# 44 4## 4
44444 Alls.# "NF Environment"¥ LCA# 44 41 #444

# 344¥ 3¥# ^-4# 344 4 4## 333334 4l¥4
#4# #443 4°)4- °1]-S41144 7l## Ministries of the 
Environment, Industry and Consumption4| 441 444 444/ 4
43 4#4#%4 4-§-4- 4-334 44# ^-143# #44# 4 

IN 44¥3 ¥3#31 4:# 4= 44-

8. gjof-a

^14a¥ 344## 44 44=4 334 33=sg.zi^# 4# 
n 5:4. 197344 4 44 44 ##444 ¥444 19744¥4 4 
*34#¥4 4 4444 3334# _2_34¥3334 3^444 
BAT(Best Available Technology) 4 ¥4 4# #44# 44- 344 
¥4 44 444 34# 19834 444#34 33 4#4 44 4 
334 43##¥4 #444 198444 3### ^##4 44S4 
914-

19884 44# 33¥(MOE)# "434 7H34 44 <@¥34" 
# ¥&49&#4 4 4144 44M3# 33414 44413, 34 
4 4 #444 44-1- 3#4# 4 44 44 #4 4¥, LCA4 44 
43#¥, 2.# 34l¥4444 #34 3#4 ¥3 ¥44. 4 ¥¥ 
43# © 1333444 #3#3# 3#44 4# 334## # 
4, ® 444 #44 4)7]#4 #444# 4# 4-441-3, CD 1 
s)#7> 4¥3 414# #434, © 7H4 #7}¥3 4)4# ¥7)4 
### #3#4# 334:% $14. 4#4 33^-&# 43- 3#3



TV. 4# 4^-4 99

35)14-8)4 4)145.433 *$#4 #-## 4# 44-44 4?], ##, 
544 34### 444-3 #543 4 #4444- 4# 32 44 
44 444- A4§-# 444#4 #44-3 44 °]

44 444## 44^4 444444 #3# ##55 4-2) #0}

7^3 34-

8.1 447]# 7])4

#4a# 444## #54 s#44 4##4 4444 #4 
4#* 44 4)#4 4^1-4 4 71)44 7]#4 4#44 3.444- 4 
444 444# 7D4# "444 4#, 3.43. 4#4 4)7)4 444 
441-44 44## 7>#4 4 444Ai 32)3. 44435. 434 
444 44, #4 #44 4444 4444# 4#444 444
4)#4 ^###4 ^#444 4# 4)344"3 4444 #4.

8.2 447]#7D#44

#43 ^44#44# 44 7>4 =53^4 ##44# f-4) 

#^434- 4## Environmental Protection Agency0)) 44 #5.3
^ ^ ##44#44.

8.2.1 ##7)# 7))#353^(1986-1989)
#44 # 9,000# DKK7> #34 4 553^4 #3 #4#

#44 M4## ##### 41 $3#- #44$ #$4-3, 4## 
4# $^M ##<9## #### #44- 4 #4# 3#4$4 4# 
7)4# #4#3 4 #7)^-4 444- 7)-### 3444 #47)# 4 
443# ##4-3 $14. $4 7)-#, ## ^ % 4#4 #4## 
4$ 7))#4- 4#4-3# #435, ####4 XenobioKc, #4##



Flo 
p'K

100 33^##* *#/##

5, #34*3-#4| 53* *21 #.04 4*# &##2. $14.
" 3 3 #3 4 715:7]# 711#
► 4#3 7]#ol#4 3*
- 4*55314# 2S7«H

- 3M &4 ^(#^04 3#/3 4 3 43)
- *4=^5 3 #44 35#5^4 7H#

- ***#4 4# 3*3413

8.22 1# 333* «g#34: 1990-1992
# *34 23,000# DKK5# ### 4 5521^# 3 #4 4 

#4 3371## 3##*54 #344 4# #33 434 *41# 
4#4*Oj 434 #4- 14 ^*34* 33 #3*^, 443# 
3, a#, 3# ^ 43:4, 44 3 #44, #44# 3 7HM34,

*4*343-4 434 443. #4 33# * 43*3* 

Xenobiodc, #33 #3.24, 4#3#3*3, #333#, -§-#
443 5444 4## *#421 44-
- 4#5m44# 553m
- 4## 5A> 553^(434 3#/343 #3)
- 4#3 #31-3, #, **, PVC4 4# 3*5535
- 4*31*# ## 333#
- 3# Jutland* 4# ##5521^
- 3# 34# 44 *35535
- 354] #4 ^53^(4, 3M53 #3##)

8.2.3 2^J 333# ##33= 1993-1997
* *44 38,000* DKK5 #33 4 33* 4)5* #353

4# 3#4* ##7113*5 43 334 3#34 *34 #41 4
34 *3483 '*3'*4 '3]#'4 4* *3* *44. 24 #*



TV. 9# 44^# 101

3M9 94#4# 2#4, #49, 4#9, #4j 4449, #449,
5.S}^1 251949 nl 9142, ZZ-94 9 9449, 4##
4, #9, ## ^ 444 #4^14. ^M# 49 s.#9 44#
# g 7}4 4## ^#7M, 71-9-, 4#44 4# 4#, #491#, 
49, 935] 2 ^-o] 99=22 4#9# 41t°14. °1 TIM 4 
49 44# 94, 4941 4-8-49 44 444 94 9(4144, # 

9), #99#, #4## 4#2 9# #494141 #4# #92 9 
2 #### 4-94- 94.

- 7]#7B9

^ 971-401 ^.o^A} =242(29# 4#/944 #9414 24)
- 7ft 22429 494 99
- 494# =s^s
- LCA# 44-9#4(LCM)# 49 9949

- #94#444 9449 94# 44 #942 4#

2441 94 ^#44# #9941 #4 #944, 4## 4#-§-
^ 9 9 7] #9 9 4 (Recycling and Cleaner Technology Council) 7}- 4
9# =242 7l^o.£ 9=394- *3#494M 444# ##94
# 49=44-
"9## 24: 4 4^1=9 7] #4 9 9-## 7H#42 #9 #4 4

999#9 #499 4## 24471 944 4994-
- 7ie7j)#: 43#4#9 494 ##224 4#2 4-## 94#

9, ##,. 4## 7%#44 449 #994. #4# 4 #44 

9# 494 4## 429 4#, #4, 4#9 7lj#4 9
4-

- 4# 9 9#22994 2292: 4# 9 4#22499 22
42# 42# 444# #444 #4, 342 9## 4942 
2 294# 422 444#4 #4#99 SW4-94# #9
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4* 53 °14-
- 44 4 7} 4 LCA: 447)*4 4#^1 S§7>1- -91% M* 7M%

* 444- 4 #** %* 4# %%^7l%, %f7ie *4 4
4 4*444-

. 7)4^ 4^-%7)4 4% 444#4

4 4%7)44 4#4^4- 4e 4%7)44 %^7]
* %#;HM 4% ^3.4^7)- 9)7} ^ 7)^% 4427}6} %

444 4*4^4-
► ***4(Public Procurement): #%%#%% *4* 5E.4 4^1

444^ 0_& *#7}^. %4^- 44% ^Ojj ^j.

* ^44*# %%45E# %4-
" %%%E 4%: 4^-%7) 7}%7)%4 %% S.%^,

%7l^ %«g4 * *44 4*4^4- 44* 7}%#
#4 4^7)^ 4*4 #4 7}^4* ^7}?}^ 4 4^4 4 
%ZL#4 #%7)^% @4 m%4JL %14-

► %%#*: *%%%#*4* 4444 4^7))%, #JE% ^ 4if 

*, 44 4 %.a.%, #%, 5)71, %#4 %% ^4 %*.% 4 # 
4^4* %^7l# 44444^ 7fl%i- %4*4 ^tj-sh %,
**, #4^^, 4^*^, #7H ^ 7}f%^4 *4, #%, 4# 
4 %% 444#* %%444 %44:a 44­

8.3 ^4%^

8.3.1 44 W
%4a47l 4444 %4* **4* 44% %^7] s* 4% 

## 447)4 447]%s) %7>°0t7)4 44 *<@47}# %%% %4-
4 44* 444^*5.4 4%s)*4 5)7}# %7) 4% %a.7-)4% 

4*4 4* 4** *W:a 44
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3**4 3*3 M-SLs/r^H 43 **
" EPA7j- *33 "3^3 ^#3#* 33 7}o]c B).ol"o% iq.= 

45.# 3*344 4* ^
" 5"g** 35*4 ^#3*5# Cj e 3W3333 3** 

343^* ** 44 4% 3^

- 333- BAT* *4S# * S147M1 43 433 35

8.3.2 3*3 33
33*334 335^^(EPA)4 33 3^43 7}*3* ^3

* 3g* * 33- 3 7M 4e #4 *43 4#4 33 ^34 * 
34 NiCd M3* *333 33 45^* 41*4 34^5, 45 
4 35 75%4 M47} 443&3. 3-z\jl PVC4 43 t!34 91 
44 199134 433 4334 PVC4 3#* 35333 4% 2 
JL& PVC4 4*333* ^3 #534 333334 PVC* 4* 
34 3* ^is. §1-zl 44. 4-44-5-5, 3-43 4-0144 4* ^3
* 199334 433^5 *5*34 1996\4^M go%4 444# 3 
44# 44 443-.

8.3.3 4144 5#
W3S1 33343 #4€ 41444 5*4 333 3445 

*4* * 443 434 343 3#* 3435 434 533 5. 
5* 3433. 4353 413*4 43 3#4 334*3* *7>3 
331 413#* 35333 343 41343- 334#4# 4133 5 
4 413*4 *3*3-.

- 41**33 4
44 54 444 3 = ##355 1.5DKK
iKg433 335 3 33**3 41#: 5*4] 5471-33 20%
33*33*: 543-33 50%
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CFC4 Halons : 30DKK/Kg (2## #2 444)
#2: 199824 IDKK/m' 44 5DKK/m'2 24 
44#: 2444#: 160 DKK, 24 4#44#: 195 DKK 
COz: 100DKK/#
#2 #44 444 %44 4 4 4-4 # (the Ministry of

Industry)# #44## 3M# 4^4# 7)144 424 4## 4 
444 44 2224)# #44^4-. °1 222^# 1991444 1994 
444 #44Si#4 # #444 i3,ooo#DKK7} 444Si4- °1
223^4 22 #4# #4424 2# 27}, #4424 4# 2 

7}, £4# 44 44-44 4#4 44 444 4)2., 4]#4 4# 7fl 
443. %44]#4 42^14 4422# 24 Si Si4.

44, 4 222^4- #7)|2 44#4 *12444 2*5# 44 
#4)443. 2^# 4€# 43 4#4 44## *52444 44 
44#44 24 #2 24 4425#)24 44 224 7])444# 

4443 ^i4

9. wiwes

44424 1970444 24444 #24# 444^44 44 
#444# 44 4=4 91 #44 444 ig## 41## 4 zz.###. 

244-7} 197944 47)# 444 44 "Motion Lansink"# 444
^#4, 4# 44# 7>4 4-4443 2 4#4 444##, 24, 
4#4 #42 443 44. "Motion Lansink"# 198944
"prevention memorendum"4 444Si3 44 #44 24444 8
7}4 44#4 44 222^2 #444Si4. 3^4)7)## 20004
44 10%# #-2445. 4^3 2# 1990\444 94\d444 27}#
44444 (National Environmental Policy Plan(Plus))# 2# #Si#
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# O] Til## 4#4- 44 3# 41##### 9443 $14.
- 44444# 4#
- -%M4# 44944 4#4 44 45.4 /!#-& ?H4(#

44# 444 44(LCM), 444 &# 44, #4 4=9)
- 8?M 44#4 411 9# <41 #4 =MM4

- #g.4#4 &#4# #71444 4444
- 44#4 #4 44 44 4#4 44## 4#, 4714^4 4

9 44# #9

» 44#444#4 "Green label"# £.<# .

1991 Vi #44 "7] #4 44 5.2.4 (Technology and Environment
Report)"^# 999444# #a# #44-71 4# #44#4 4^
4- 44## ^ 9#4 44 #94-3 #4-. 199344 44# #4

DMEA(Dutch Ministry of Environmental Affairs), 4 4
4#, ^-7M4##4^44 A004- #4 ##_o& ##4^4. 
199444 9544## °1 7i<y°i 471# #4* -&S.4-7]
4# ## 9### 9^4%#-- s4 ^.#49, #&#9, ^7} ^
7]#, 442## 4#, 4#45-4 5.## ^ 7l#44 4% 4#
* 9^444- 3###-### 44 #9# 4 332^4# o>^ 

934 49##--
1994# 41 4 4 #4 "Product and Environement'Vl DMEA4] 4 

ajj 49##9# 4#4 #4 444 43 4-4# 4#4, #44, 
dz47}7l 4#4 #444414 44# g 4### 9242# 4# 
^3& 714 934 4# 4#4 #4 4 #41 44 4 5.4 #4
4. ##)#- 444 29# #44# 4-8-4- 4l#4441 44 4# # 
9971##-# ### 44# 42:43. #4.

4-71 4^4444# 44 #44-4414# 41 #45.414 444
A5. iis 4# 4# 4441 44 444 4971 9^@#$1#-. 2010
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34 3344 43 M## &M3M &# 33 MM# 3 4##4 
#53* 44 ¥3*M, 44 353 3M33 M^i 5*3#
4343* 60-80%, 5#-M4#3 100%, 344 #3 75-85%, #4 
34 #3 60-70%, #** ^ MM 3*43 #3 100%5 MM3M-
43o] -i-7>#M M3M#34 44 3** 20-85%MM M3 34 M 
M 4444. *3344 MM* 4-8-5. 53 M3 4 5## 44 3 
d:443M4 53MM#5 3M 4 4M4#3# #4 70%MM 3 
iMMM 44.

9.1 MMM#;W

4335 33M*4 34* 4** 53434 3*4 334 
4 $14 M3354M 4*4M5 3* 5343# "334M4 5 
33^3 35, M*7H##, 334 M3 4MM34 MM M^l# ^
4 #4 35 5* 454(The avoidance or minimization of the 
creation of waste and emission by reduction at source, by on-site 
recycling and/or by reducing the total level of its harmfulness to 
the environment)"fa. M4Mul 4.4- MMM4 "M7]#M M**"# 
4M, MM, 5355. 4#44 je# jiM, 44, 7}534 #3# 3
43. 5444-# 53*34 4 3MMM 54 7}*34 34M* 
34 *3# #3 $154 344444 4M4#3# 53M-M ^* 
M-

5343# M335& #MM 4MM4 a[#M3 M## 43 
5*44. 5444# 3MMM#433M 443 MM* 7HMMM 
43 4343# 47}3# 44# 433*4 4M4 PRISMA 55. 
454 7}45344 ##4* 3*7} 3M. 5444# 53 334 
*7HM **5 533*4 M*4 33MM4 33# 4*3 LCA4 
M&* *3. 33334 *4# 4#4 3*M» #3 33*34
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4, LCAt s4 444 ^zM &4^Ai 4|#-& 424-tM] 4*4 
4.

9^4^44

9.2.1 4444
MHPPE(Ministry of Housing, Physical Planning and 

Environment)7} 4°or444 4^54 ## 4444- MEA(Ministry of 
Economioc Affairs) 4 44 4 #4 44444 444
Environmental Technology Unit-#- 44444 4444 444 4^ 
44 444 4444 4444 jl4444- 44, Ministry of 
Transport, Public Works and Water Managements} ^>-£- E} 444 

4 44 4 m# 4 #4 444 444 44444- Ministry of 
Housings) -^-A) 4 Physical planning and Environment^- 4# 4 * 

y] 4444 444 44 42, Department of the Environment 4 4 
444M 44 4** 424 *44** 4424, 4424 $ 

4# 4M44 442444 44* 4** 4^*2 $14-

9.22
198044 444 444 4#4 "Law on the Pollution of 

Surface Water"4 4442 7^444 444 4/Mi2##- 444 
4*("Wet Milieubenheer")2 *4444- 4 444 24444 4 
/M24 *44* ^ 7M 4-44 $14- 444 44 444 -3-4* 
71)444 44 44 4 444 22^e7]- 4*5444- 44* 42 
4544 44(244)4#zj. 4##4 %), ^7]^ ^*, 244 

M44 44, 44# 3 4### 44 4442^ #4 5444 
$14.

71-4 **4 44 4* 2444314# 44M124 -#-444 3
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44- 2^444 #4l4^^#4al 4444 4^# 2#4- 24# 
* 4443 4^# ###7l 44 4a44 447I4# 4&H 44 
44#4 2^44# 47MM 2##7l] #44# ^1# 4 ##

44 ^o] £_a_i 422 s.*\t\-.

9.2.3 7}#4 44
i-jjWc^r #71-7)44 #444 2# 44441 7}#4 44 

(VA)°] ###44 44- °1# 4#44 444# #4 4# #4
4 4=^4## #22 #4 %44_ #4#^4#4 #2# ### 
#4# 422 #^14444. °H1 44 2#, #424, 42, =4 
#, 44##, #4 4 #2, #44444 VA7} 4 #4
44. 444 VA*)1# ## 2#4#4 44 4#4 2444 %1#4 
4# #4 ##44#4 444 44 242#42#^44 VA4 
2444## 2000444 10% 4244 44 244444 VA7)- 
3444- 2#44#4 44 VA4 4^1 447)- 10%4 71)27)-
>4# 424 244## 47}4 44 444^^ #44#4 42 
4 24444 44 4#44# 7)-4#4- 44422 444=24 4
2* 44 223 g o] &^4("KWS 2000"). °] 223^4 44 4 

7M%4 4# ##2444 VA7)- 4 #4 #3, 4# 2000444
50-80% 4 4## 424# 4# #22 4a. $14-

9.2.4 444 24
471-24# 444#4 7B44 4## 4# #44471 44 4 

44 22^2# 4^4514. 4* #4 "44 7l#7)144#44"4 
44 199344 1,0004 NLG4 444 44444, ##7l#4 7fl4 
o] 44 #24711 4-T-444 44 °1 444 4 444 4444#
44 44444- 343 "4-4 4 4 4 7}#4 4 (Environemtn and
Energy Advisory Scheme)"4 4# 44444 223^# 44 2
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23M44I 44 444 444 7U4-44 44 44

4-8-4 40%# 4# 4# 4 44. °1 31444 444 24 4 NLGo]
4-

47)- ^ 444## 444, #4#&, 4314 ##3- 4#
4-8-3- Jin44# ^ 314 31*41 44 414# 4-4-4-n #4. zis] 

2 4:3 314#4 44# *444 44 4### 444 4444 
4^4 =34):s.* 444^4-. ?M 31444 444 44 5E4 4 
44 444 444 jl, #14 4144 4### 4^44 444 4 
4 41444 4144# *44-51 $I4.(t§°14 =4^4 4^)

9.3 A]tf =S.^S., *ii 4 H*

9.3.1 PRISMA 3^4 m

4^314 #443- 7)|## #444 44 444 a))#44 s* 
# 4444 44 44 7fl4 44^4.3]°14 s.s.^s.7} 4sS4^4- 
444 44444 444 4# 4s. 44 4^s#4l ?|&4s $1 
4- 199044 444 PRISMA =5.4^4 #44 4-94147114# 4 
44 4 7] 441 31# 4S41 #4 107)14 7} # (Food-processing, metal- 
finishing, metal-working, public transport, chemicals industries) 41 
4)44 444#4- PRISMA ?)#4 #44^* 441 4
407)-#4-3i 3-§-&*4# 4144 3I#44S.& 1647)14 #4 #4# 
iM4#S_4 o) #4) 607))7} 4^144 #4 317)#4 30-80%# 4

^4^4.
4144 444|A) 7)-4 4# 4*^*4 #31 #4 ^ 7))

4 41 #4444 34o]^.o) 5)^7]## #A5. s>#s 3)### 4 

h4 ## S)#7)#4 diA£)#4-. PRISMA=^.4441 #441 
441 31# 441# 4m## #31 ^ 4414 4# 3 314
#4 HU# #4:# 3# 3#&#4 44# 444#3-.
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o] &14 5.45# STIMULAR, 33^M
4] PROSA, GelderlandA) PROGRES ^ ## 33^44 44 4#
5244^ sa.45# 4^e44 49-32^ ^48#4,
°i 2^45## 444 23# ##4^ 2# ### it^i $x

4- 22] 31 MILION, ECODESIGN, PRIMA # 43#44#
7}#4 44 ^ /Ml o]u] o]=.c^^^
4 M 4^#4 $14. ECODESIGN 5245# 4#47}#^4 4 
34#7}#oi 107H4 /N4 ^o.^. 4"^948^4 ^ o. 
#4 #334* 43-7142 337}4# 4# 71344 #4^4 41 
«Mi°14- 4#5je2M,£ =g.^]E# 44 444 % 7fl4 444 

44 °144 42./ -i #44 44#/ 314^24, 4a4 5# 44 
4# #-4 2#44- 52454 524# 4## PRlSMA(lO;j] 4 
#) 2.544NLG, ECODESIGN(107H 4#) 1.54 #NLG, KOMPAS(9 
7H 4#) 0.744 NLC ^44

9.3.2 4#7flt 44SS.4S.

434#4 44 #4-# 4M 39-444 444 434#4
44 #4 0144 44s. 4442 $14- 44, 445, 444# 4 
#4#4 7fl4 #447} ^4 4 #2 444 45 44# 4^ 4^4- 
4#4= 394 #34 44 9-/}# 4# ^ 4 #4 3# io%4 
47}# #7}42 8 #4 ol5 #4 444 7)1 #4 7145# 4# #
444^4. 1990\4 #34 4# ^ 7^1# ^.44 #4#
1,6504 NLG# 54442 111442 4 49"#7}# 6,0004 NLG# 
#34# 49-54 4441 #7}444. 934 Man-hour 4^22
# 4 19924 4#### Add-on Technology 43.5%, #3 4 4#

12%, 9-343 21%, 4# ^ #3 44 5%, 43444 33 5%, 
44 13%571 334#4 44 # 9/}49# 44.3%4 #484.



IV. ####### 4# 494 ill

9.3.3 444#4 7i]#4 4#
19934 4 s #21# 7]#7l] ## 44 DTO Programme(sustainable 

technological develpment)# ##4^4- 4^45- 5521.^4 #_8_

4r 444 4% 444 5#4
4 #7]] #4 $1^4- DT04 #4# 4### 4 #4-7] 4^ M#7D
#4 441- ^4 $A4

Noord Holland, Zuidholland, Gelderland°i] 4 o]^.<>[x] 554 

m# 4 444 54 4 #4 Know-how# 5##7] 44 47] 
#44^(Waste prevention team)# 444$!4- °] #4 #5### 
544# 55451- 44, 4444 2i #4# #444ji 5#4# 

444. 5% 14M45. ##4#444 544# 7]#o]^
7] 44 IMPRES 5S^17)- #5#54 1271) #44## ##2l# 
55 44 #445 44- 4 4## 444 #4, 7)4
# 44 44, 444^7}#4 4# #4 44* #^#4. 4444 

44£ 4#Zz544# s^if 4*S4H 444 27%4 44 4 
#4 44- ##0.5. ^ft4- °] e.3,ol%4 #4# 444 i'Sif 
444 44444 544##<@# 4% 444- 4 5522.=§4 44
# #94 #4 30;)) 444944471] 5#45 SH4-.

9.3.4 4 #7}# 4#
4##<44 #544471] 7}## 4#^ 49-5 45## 9-

#4# 4# 4 54 Innovation Center# 544 #### #7]-44
#54444 44-4 4^## 7}#a}2 44. 199244 °1 44-4 
7}## 4# 4Aj-# #47fl4 °]-n] Ministry of Economic Affairs

4 55# 45 %4. M 47M154- #4#44 4# 4## 4% 
"BMD", 444 ^44 W 4## 4% "CEB", 43#4 44-4- 
44# 4# "BCD", ##445 #»i ^o>ig5. 7}#4## #*S4-:n.
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9.3.5 4 #3 ##
6344-4 #4 4 #3 4 c prisma ss464 44 4# 

ERA nfl^r^-a- 7]2£«}^ 4<S^ #4 #4 4 #34 1413 £6 ^ 
4 5>7fi 3 444 ^AS 4^4 3## 4 # 3 (PRISMANUALS) 
o] 014. 44 PRISMANUALS^ A44MM 444 #^S#34 3

## 4## #446 $14. 4#39 31471- 4#4 43# 44
431 ^ 71-46# A 4# A 4# 4#^s# 4944. ##443, 
##44, 1##, 43^43:434 44 PRISMANUALS?} 3A4 
7j-44 4 204 NLG°14- Z% 4 x*Lr Industry-specific ^5.47} 
IMPRES SS.4S-4 44AS. #446 34. 44 4#s#43 4 
44 4## #64344 344 4# #A44 44 #446 3 

4 42^ 4 74NLG44, #464 4&, #4 3 7I-9-, 4444, 
3#, #4451, #€, 4463 #4 4^. ^30] #443. 34-

10. §^33)

#4444 44^3 ##44c #4644- #3-4M9, A 

4A 43#3#4 ##4 344- #A44# 4444 #4 ###- 

#A 3#4 444 44 44^#6S6^^- #4# 9 36# # 
7H6^t #4436, 4#7>i-4 44 #44 a#& #434- 

I993\d 446 444 ##4 444344 9-# 64# ###
7}4 4 4 334(China's National Cleaner Production Centre: CNCPQ
4#694 44434 49 60044 44436##44 44436, 33

33) A>^)U ###^%(NEPAQ S), "Cleaner Production in China: A
Story of Successful Cooperation"(1996)2} 4)-§-& A# A#4 iSn-
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4 ^ iso# 4 M #4422 ###4r4 4# #444
-& ¥-4 #4 ##43 44- 2% #4444 4# 44 444 424
a# 27?M ?M4 4^. 2944 ###4 f1S4

#4- 3 44^ #4^ 44 $1^4, ¥-4# 44 3444 ^4 4 
#-7l# ##223^4 4#-32¥-4 «g4 US$2.9444 #7]]4 2. 
4€" 4# ¥ $13., #44 ^-#o]]x] 30-40%4 2### #2
7} 4434, 2]jL 95%2] 7DVif 2# ^ »-c 4"44$14. 44 4 
% ##44-b 244$! ##7g^a] 44 5#4 #444
* 44444.

10.2 B-4 ^E 

10.2.1 7]] 3
-fr#0!] 4 4 #44# 11^ (National Environmental Protection 

Agency: NEPA) ¥22 'B-4' 4 #5] ¥ 22^27]- Word Banks] 7]] 
#444 4# 4# 7] #x] 422*2] 2 ^ #4& ¥*3£]4 %&. o] 
EI^eh NEPA, UNEP IE4 Word Bank7> fflS ^7]], 7]]# 
443#, NEPA7} ### #443. #4. Word Bank7}- NEPA4
4M US$6.2444 X}^ i) ####oj] 44 3144$] #4#4
7]]# # 4#, ii) #7lM 4¥ 257H 44 307]] 7] 34 4 4-g-x]#, 
iii) ###4 444 7]]#, iv) 2#4¥ 7]#4 4% ¥4 #4- 44
4#4 #4.

-2242 B-4'# 4*1] ##### 2## 7] 7] 44 f7^oJ ^

-¥-4-444 ##244 44 4 ¥4 4## 43 44- 4 2242
4 4¥ 5# #4 3,0004 7]] 4 4 4 4 ###4^23^#
24424 4# 73014, ¥4 44 44 244#44 1004 4^4 
43 4444- 4* 444, 44444 UNEPx]^-# #44 44 
2444 €244444 44 4 € 4 4 2242* x]€43, 44
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# ^ ##7)##4 T^= <4<g^6j| tj)

4 44^## S84^4 2## # 4^ 8^# 44, World Bank
4 unep ie^ 44 4% ^## ^7] 44
3] #7} ^(revolving funds)-#- 4^44- #44^ °j 3)#7.|-g-_o..5L:T-
4 4#^# ;))## 4# 7}^-^- 4### 4^ 824, W 44# 
#4 4### ##44 44-

2^.43.^ 4#44 7))^ 44 #448^4, 03
44 444 e4 4^14 71^ ##### 444-c 447}4 2:44
##4824, 4_g. # 4#8 ##, 4 #7)- 314, ^###

#7)-4 ^_og. 1994# 3##4 14 #4 4^-484- m 44 4^#
4 4 7-) 7J xj Aj x\- 7}-A}-7]- a)| 5.A] (Beijing, Shaoxing, Yantai) 4 a) 18
;)) 44# 4#2a. #^482, ^-7}7} 44 #244 444
7}##4 4^.4^ 4"#484. #7M2g. 8% 44 io%4 #7}
7)- 4 7}^o] World Bank 44## #3(| 7}g-# 2:# #
#2^.# 4#42 84- 4 441 ##44 44^71^ ####4 
^2##4 44 #44 #^484. 4# e#47)4 ####4 4 
4 #^#4 #4-8-4## #7M}zi, ######44 #4 4-71 ^ 

4# ##44 44 #44- 4 44# NEPA4 4# 44 ##-#
4 # 3] 4m# (Environment and Economic Policy Research Institute:
EEPRI)4 44 ^4824, 199644 43.484. 4#42g. i@.# 
44^ 19954 3# 4 7)4-4 544 #4 3,0007)1 7)84 44
##### 3.#44 4# ^44444. 4# 44 '####4 # 
44244 4% ^-444'7} 19954 7}#4 Shanghai 7))448
4. ####4 4# 44 7l)4 4#2 #^-44 2:4482., ### 
44 43} ### 4#7i7)- ##42 #44824, ## 4f^444 
##^2 ##484.
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10.2.2 ^4#3
^4^#53Z1^4 7)-^- #3# 4% 4:33 ^"44# ^4 

4!# 3# 33Z1^# #^g# # 4# ^44%
4) 44- ^#44 ^44#4 7^# 33437} 44"444 1993^4 
4 44 43# 4# 445M-. 344- 444#4#44 44 #4 
44-# 7^44 fl# #4^14 5^# 444%l 4M44 ^-$13 

4 ^4433 2:44-445- ^Sl3 44 'uflt^end-of-pipe)' 44 
4 4#44 $144- 4^93^7113 44^#5343# 4433# 
44 ##4 3#4 415### 7}#44l 4^4-

4 33454 4##44# 5# 44^-44 4#4 4a# a
#4# 4433 ^7^44 4 (State Commission on Environmental

Protection) 4- 4 4€4# NEPA4 444 ^4 4#4#4, 
NEPA# 2.# #44 4444# 44% 44# 43 S134, 4 
^-7Mj54-^ ##4 443344 % 44 544 44# 44
# 4 #5 % Si 4-

#444444444 (The Chinese Research Academy for 
Environmental Sciences: CRAES)# i) 4 4 Aj 4 4r8S# /K44/ ii) 4 
#33434 44 7j#44# % 5453 44444- 4 444
# #7}444#4 &444 #<^4 #444 € 444- 199544
CRAES4 UNEP/UNIDO National Cleaner Production Centre 
Programme^##, 43, 45, 443, #344 4, 4444-, 443 
4444 #4#^# 4€4)# #4 4-#444 CNCPC4 #45# 
4 4S14-

B-45345# NEPA, World Bank4 UNEP IE 44 #4 4# 
4 4 44-344 5#4 4534 44# 4#4 44# 444 44

44 444, #34 4 #4 ^##4 #4# 4 54 (Beijing, 
Shaoxing, Yantai)4 4#4%4- 4 4 544 44443344 4
# 444 4-T-4454, 44 #4341-4 ##440] #-443. ^



116 ####-##

### #3.# 4## ### o] ^^JlHofl %

4#^# #s)# 4si ^##4 -S-#4# ^##4 #44 #44
#4# ####4 4# #3-4 ##^ 3-R-aH=r3] 4-§_% ^4^#
^g.^a4 4#44# 4 ^g.4a^ #7)) #^44 ##-#

####4 #44# 3.#-4 #^L# 4#ir # #3.^. 4444.

10.2.3 #4
^#4 B-4=^.43.^ $# #^L# #4* ###$&#% #4#

# # #.o& c^g.^. # ^ oiq-.

(D M 44#4 ^4# ####3.^. #####4# #^@# 4" 
#Ji, 44=# ####44 -fb#-#;)) 4#-# 4" #^4 444
4# ir##### 4444#(The Chinese Cleaner Production 
Audit Manual for Enterprises: CPAME)-§r #4

(0 ####44# =rW 150#4 #4##7b#4 4#
® £^I2] e4-44#44 ##A.&4 2771) #44444 29

4-4 ####3.^.2!#4 ##

© ###4 ##4# 91 #4# #4=# 4%=?il #3i, ^7)-4 f-4 
?)- 44 #.&## $# 6907b4 ####4 ##

© n%SL ##4 441 ####### S444 444 #44#

4# #4##7b#4 ^)4^ 4^# 4#

©M#4 ####### ##44 4# ^44 #4##
© ^#4 44## ^ 44#44 4# #### 4#^ 4

1993-954 #44 #####444 44# 44# 44# #4
* 44 44 $3i4s. #### #4#-###S4# #*S4# 4 
4 4. #44 4#4 44xr# housekeeping techniques4 4 4 °14 
4# 4#4 4# #e# ##4 ## #4^4 4 #4# &4# 
44# 4##3.s. 444 #-§-4=4 #4=, 4)#4 4#, 4#4# zK
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M s% 4s4% 4#^ ^°1#^ si^7]
Zt°) 6?m B1^>°1 $14(63%^ Si^7]^>o) 1L4 u]S>o)^^.).

@4# a|^x|S

^ ,?3L30

^7}  ̂yi'^'tr^} £f —

-World Bank

SS| '
(UNIDO)

Amsterdam
m$i-H
IVAM^^f

SI a
Beijing, Shaoxing, 
Yantai...

kLtlaj, World
Bank,
UNEP/IE..

x}3.^) NEPAC 2) (1996)



118 ##^44# 4^^#

10.24 44#
4^1^ 44# ##4 ##4 =Lg.g. ^oi;j. 

4 #4# 44 #44 # 447M 4^0 44#4- 5 
s.^js.4 t-3- #^-2### 244# 44-4 44- 

(D 4#-& 44 #444#(CCPAM)# 4

4 4^-4 ### 44* 484. 44## ^-4444^ 4^ 
;)] ##^##4# 44# ^#7}7} ^444 4#44 4#7} 
-§-444. #44^ ##^1^ ^#4 ###2 ^-4#- 4444 
444 44# "r #7l 4 #4 #5-444 44-g-o] §J4.

@ =s.4s 2:714 ### a.4- • ^#5 =s.4s.4 4^& 7>44 

4 4^ ^2# 2# #4 4444 ^#^##4# 4^44^1 
^4m4 4# #4# 54# # 4^ #5 4## #5 ^ 
# 01^4 44-44 444 447} #4^444 

0 ###4 4-§- 45#, #44 #### 44-, 4"#4 7H## 
#4 4-47} 44 #244 ^2 444 #*3# =r #5 44 
44-444 44-4 #4# ^44= #4 44 ##41# 2#4 
4^-4 zli-o] #4# ##7}47} #©# 4 4# -§-41- <4# 

4-
© #44-445 444###4 544# 557}4>n s.4

### 2#* 4l#-#25# 4-4# #4# 4 44- 4# 4^
4 Jl4# #4442- Top-down' 44# 4# t Sis.# #
4-

© #41444 4 #4 4 #55 4^ #45)31 -§-
#4#4, 444 44 444#4 7}*|# #442, 4442 
#44 4## 41444, Jl4#?1 415.4141# 444#4 714 
44.

(5) ##^##44 #41 7l##^4f4 5^4 #4^#4#4 &
4# #*34 #41 ###25 44444 #4- 445 2444
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= 5# 5 33# #o]jLy #333 2)3^4 34334 d] a

3## 334.

&3 333 3## 7}#3 3 ^3225# ^3^334, m#, 
333#"^, ^#3 7M1^, M3f, 343 ^2, ^^^3353 a, 
343^3 87M7j- 3&42 34-

11. Q|^

3153M ##3 334 M dM, 43, ^42^5
43^1 #43 3 33 4 3 4 "Command and Control"(CAC)

3#^# 3# m^4 3-31343 £114 7|&3 422

3# 4 #31433 33 3 #31333 3 4 M3 CAC3 Ms. 
3# dl#3 ^^<41 Ml ##4. 31 M3 33 434 CAC3 331 
# 333 dl#4 33443 2343 3 423 #3# m3 83
#7} # ^]A}-5] 7}j 1>7)1 Sj (National Economic and Social Development

Plan)# MM3. 33 23M3 433^334 37«3 .2.3331
@W# M ^4, 443, 33 ##3143 3^23# 33 33& 
#33^ 33- 4#4 333 3M343 22zi3 3 =5.
32# 3333 3322# 33-

ii.i 3#-33 3#M = 5ZL=g

3#-33 3433 55£^ (Thai-German Technical Co-operation 
Programme)# 433H1 33 4371444# 33 325. 4343 
33# 233 4343 343 43 (Bureau of Industrial Environmental 
Technology) 33 43142 $1-2-3, Deutsche Gesellschaft fur Techni
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-sche Zusammenargeit(GTZ) 7} X| 4 sj-Jl 94- 19944 4 4 200144 

4 9*149 °1 =^22 94 #a)9 9-^4)7]#S) S&49 94# 
444 4^4 4^ ^ 7)#4 4=^## 7))#4# cl] si
-°4 oj^ 949 a}^)# tfl^-o.s 499^^0)9^ ^^A§Al

4## ^7}#4 ^14# 49% 7^, 444#^, #4# 71)0]^
#4 444 SLi-^l ol-g-4- 49444. &4 ###4 7MH4-9#

4-§-a:#4# ##4e e^4 ^499# 4^711 44# 
444# #4^4- 44°) 4-44444# 44 ^434 "
94444 #44 A1"2}- #444# 9449 ^5-AjjES. 7j] ##4. 
4 #4 3## 44 4 W, #994 7j«7l^ ##7l

99^. 9#44 $14- q)^## 94494#(4#4
^])°lEi 4^7)## #5. 4^4#4 4*34 4494-
449 7l#?T1# ### #*39^4 4949 4^9 #44 4#4
944 4*34 ^4# 9*11 499 R&D ^ 24-7)44 44# i§3i
$14-

11.2 ^-AflAjAj-Aj 5L^A])E

444 44 (Green Productivity: GP) JEiS# TL4 APO(Asian Pro 
ductivity Organization)S) 7)9-j- 94 44444 9944(Foundat­
ion for Thailand Productivity Institute: FTPI) °) #*39ul $14- 1996
94 FTPI9 219^4 91 #44#99# AP04 9#4& 4 
4494 499 7l#4 7)4# 7flWj7 EMS, GP, Z15)TL CPS) 7D 

9# 49447) 49 ##4 #4 #4. #44 diifm ^7)^9# 
4 444 #994 944 #9944 49 ^ ^
dz49 94 4 9444# 4)#4-71 44 &4(audit)* 4-9 APO 
Factory Demonstration Project# 9*S4#4- °) 9.5.4 —9 #4 #
44 49^14 4-3.49 #4 44^4. 94444 #444
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*4i- #4# 4* ### #44#-& 4 #4*4 4#°fl 44 # 
4* *^5j^2, ojg. ## *3.#. #*** 4#*-7l *31
#31# 3] 4# 4*4. 4 #4 US$12,0004 *#=* *
## #2& 47>#*4- 2#2 ^ES] 44^* 44 19964
6-14 *2#4 #42 4 22# ## #4444-

11.3 DANCED i5.^E

DANCED ^g.4^-4 4471*# #4# 44 Danish Coopera­
tion for Environment and Deve!opment(DANCED)4 44 44 4

4#*##/3)4#*#42# ###*###314 *^@42 *4- l
996-199844 4 *_& 2***##* 44 s*, 44, 4
#444 #244* 44 ##* #4^2# #4#44
#44 44# ## 312# 4## 4-44-2. ^#4*^2##-# *
44# 3!44-. M ^ *4#* (capacity building)* 4# ##4
#4] 4##2 #44 444*##* 44 222=5* #*342 4 

4. 4 222t)44* #4444 44 424, 4*4#44 #4, 
44# #2, #4, 4#2H 4 0)4 ** #444. 242
#4 4 4444 44 341* 4# 4#*o] 444- At
44 34 #44 4# 44 5044 44#4 4*4 #4 444 4 
#2E 4 o] 4 ea^!S7} #442 44.

44 #44 444*4 442#* 44 4* $4 4 444 
71- #44- 431 444424, 40;U4 #2444 4# 4##
#4*7> #*342 44. #444# 4#2E51)0]^ £1^1 * 

4#7l 431 #424 4##** 3*4*4. 2#2 4##*#*
2°5 CTIC(The Cleaner Technology Information Center) 7}- #^44 
*2*4 # 2##*31 4*4#4. Hi* CT-News# CTIC News­
letter# #44- #31 CTIC# ####* 7%#4#2 444 44*
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444 44^## 4 % E-mail discussion forum?] "AP-CP Net" -$-
34 9## A 3#-.

11.4 IEM A5.4B.

IEM(Industrial Environmental Management) 5L5_4 j=L4 USAID 
(US Agency for International Development)-9] 4t5 9 4 4°]# 3 
^#4 #3#4%494 ^44.3. $14.. 1990# 3#4 USAID## 

44# IEM 95-4^4 4:394# #34 4# 34# 
#3## ### 43344 ### ## 3A& IEM&9# ^4^ 
334## M#3 #^### ##44. #333, 4 T+gr 
##4*3, 333#, ### M3 #433 A3##4## 
497}^# 3#t #3444 4 93# 9 A 3# °] .e^zl^ 
4937}, #334, 49-# 44# 49, 4#^m44
4 =A4A, -44494## 9##Ji 44

11.5 CDG

CDG=^3^4 #4 9A4344# #3### 4-444 44
4 A5L# Carl duisberg Gesselschaftus South East Asia Program Of 
fice(CDG-SEAPO)# 4444 Asian Institute of Technology (AIT), 
Chulalongkom University(CU), Chiang Mai University(CMU) 4 4
444 94A& 43#Ji 44 4 S&39.4 ^#4 7}# #9 
44 4## 44 9^434 44 4444 A394# 4#
#4 93 A& Air# cu# 7]# m##3 444 9#33 #9-2

4*1, 49, #3, 4#)- ?>s] #4 9#, zl4a it^°J A 
3##9## 43 #A 3#. 4# #3 5 #39#
A, 9A43# #4# # 494-###..
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11.6 Green Label 5LJL2L^}

Green Labels 44^4# e^-4#2l 44# 4^ 444 
^ ^7}4^#2} % 4"7}#&# 4^44- ^1 ZL^ 2}# S.^zi^ 
4 TBCSD(Thailand Business Council for Sustainable Development) 
ofl a) sij 444 5$21 Thailand Environment Institute/} Thailand 
Industrial Standards Institute, Ministry of Industry, Ministry of 
Science Technology and Environment2} ^^g-SLsL 444^4- 214

4#4 4#^^z} ^ 2.44^# 4^9# 4= SUE: 7)

4^ 214^14 70M15|#C}. 4^4 4^14 44
4#4 #4^=4# 4#, ^4#, 44^ ^421, 4
^.4 #4^44% #44 ##, f## 44-#4 4# M4
#4 44

11.7 7]E}

NSTDA(the National Science and Technology Development 
Agency)fe- #44 4# 44## 4^4-21 M## ^#44 45:
#4 4#, 7}iio]^ 4#;D4# ## 44, 49-4, 7i

#44 444# ## 4&^#, 215)21 44 4#4
4# #4#44- 444#4 4## 441# 4# ### #

2L $14. 22421 ]%4-4-44 71]#4 444, Kasetsarttfl4 #4##
4-44# 1996444 444#7H^4 24# 44 27% 4 44# 4
44514- 4 44 44xr "Pollution Prevention and Control''^, cfl 
4 4444 7fl4 4 4 4.21 2E. 4# 44-Sr "Clean Technology and 
Eco Design" is. 4 4444 4444—& 44 $14- 212)21 

Chulalongkom 444 44 #445. 444#4 44 44 7)14#
#44-21 $14-



124 ^ 'Qnz# xl-f-

44 19974 11^ 4^4 ^4 ^4^344 44 M
44 4444-& 4444^. 44^-217} 447]]#4 4#4 4m4
4 ^r %!-§-& 4 -4 4 7] -fe- cl] Tr-g-444 ^ 4" 4 a] Asian Developm­
ent Banks] 4 rS-lr u>o} Asia-Pacific Cleaner Production Roundtable
& 71144^4 o]^ 444 ^]^4 4^4 ^44# 4^-m^s]

7]3]7> 444-

12. q|y

12.1 4444: 4#@#

44444 CP4 4# 44^r 19894 -8-# =r4"4 ^44^#
#&]] 44 3]] 7] # A]^-(Industrial waste minimization: IWM)7]- 514 
^44 44444 ^5)^4. 444 MOEA
(Ministry of Economic Affairs)s]- ^-^-r-7]- tj]y]-oj] a-] A) IWM -^4ir 
4] # # 7] #4}444 71] v}(Waste reduction Task Force: WETF)# 44
484- WRTFtr 4^-4 4]-§-& 3E#4tr 57D\4^] ^(1991-1995)
-& ^44$!4.
® 444 t|]AL: 4444 4^4 z)]jl§>7] 44

#7}, I^E], 3M, 4rf4, 44^2- ^ it#
^e] 4^^ IWM*^ 4"^^- 7]#4 444^ ^

& # 507HS] 7Tg3). 4744 7Ht]z 17?1]4 7]^4

(2) M g 1^4-: 4:444 IWM 4-@#7l 44 7l^^7}
^ 4 4# 4 7}# ;W#^4.
# 2567M ^^adh7} 7]] ^4 ^4, 22,00044 #44^4.

© ^SLS] 31#: IWM7]#S] ^4 3140!] 44 #4
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4#444 4#7MI 4% 4#47) 4^1 # ?H4
4 ^24^4 24 44 5il7j#HM-y.A)^^ d)
I987\d4^ 7}#4o| 200444 ?M# 444^4- 

© 7|#4€: WRTF44 7i| 44 44 CTCI(China Technical
Consultants, Inc) 4 FTIS(Foundation of Taiwan Industrial 

Services)7} 4444 44" 7|#4^-& #^43. 44- 89;i)4 4 
44 307H4 444#4 ^#7|#4^& 44 ;D4 4<g
4 4#-& ^1^4-

© 7|e7H# ^ 4^44 = 471-49-4 €4 4 447]e49dz7|- 44 
4 -#44 44 7|#4 7%# ^ 444## 44 IWM4#4 4 
4 R&D 014.

© 7)|44 44: IDB4 ^#22 44 7||4 444 IWM=24^-4
44 44#4# 4^42. %%4- 49# 41444, 41144144,
71-44-4 ## #4 444^1 114. 1994-1995^4 IWM 91 4
4444a] 1,20044 444 444444 °1 44S4.

19954444 150140004 44444(Life Cycle design)# #4 
47) 44 4## S-S.^4 444^4- 3. #4:4 444 4# 4 
#4 3g7W^.# §144, 4451 44444 44 44-4 4
444 444#4 1i44# 4^4 4-44 444 492 
44-

12.2 CSS-CP 22Z1#

44# 4 947M 4^# 96%7f #d:7|4(4#g- $1504 44,
94 $4504 44, ## #44 2004 44)44, 449# GDP4 
50%# 444-3 44. 444 44^444 444# 4#4 # # 
^4^4# ifa.4 tiisfl 24#^ 4##4 #44 44444 #4
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ol #44^-& 44 44 4#44# #d:434 #%4
4 ^# ^4# 71*42. #4. ^ 29894 444 444 M4I4 

55.2^4 #44 2004;1)4 34# #^43# 20%4^ * 44
# 4#s 4444 44 4 #4*# 19954 #dz43444 #44 
4 s- 4444 4 4 IDB(Industrial Development Bureau) 4555- 
Corporate Synergy System(CSS)# 4447]5, 44444-

css# **4e#4 3# 44 4^3471- **25. 444 4
4 4»]] ^44* 4444. CSS* 45. 4434 4 5 3 4 (central

firms)# #4344 44 ## 44 #4^44 3# #2433 4 
4 4 4 (satellite manufactures)5. 4444. CSS4 7] 4 4 4 44, 7] 
**% 4435070- #4444 4# #4^5 19843 IDE# MOEA 
4 43-2-5- 4 # 4#4 4 CSDtil 4(Corporate Synergy Development 
Center)# 33434 44434- 4444 1007H CSS7)- 4
44^4 4#4 44 4444 44 43##4 1/3# 44Ji 4 
4. css4 44/ #4, #44 344 444# ##4 4## 44. 
css# 434 *41^^44 4#4# 42## 4 ##44 ##4 
4#4# #44 4445 ## #4# 71*42 34- 4434 3 
#4# ##44# 47134 -2-44 ##444/ 4714# #2713 
4 #4-4 ##/ 43#3, #3344 44 #* #41 5## # % 
4. 4^4 ^4 3 4 ##4444# **4##4 #2434 &4 
4 0.5. 3#€ # 34-

css-cp =511^4 4#4# 4234# #44# 444- 43.
^344 444 4#4 3#34# 4-Ji 3234 444 CP ##
# #4#5i 3# 4434 #* ^ 514. idb# 43 3234
# 234# #51* 34- 444 3234# CP *#* 44 34
# ##34# #4 #5i 4144# #4 3 4 #3# #434- IDB# 
44714# #44-2 4444 7}*Sj/"[.(consulting firm)4 444 
447134 4#4 44 ^ 234## # # 32* 44449 ^
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#3=- 4## 44- ##44 CSS-CP M4-4# 4-0-4 ^-q-.
® 4443 MMWl 4# #3= 44## 445. CP 7Hy, o] 

44 #°L 4444 ## £#§}# 444 £44(a wareness 
Class)4 444444 444 #444, CP 4 #711#, CP 43 
^ 4& ## £#§Hr 7l#44(technical class)/)- 34-

® CP 34 44: 4 4335 CP ££313# 444 3# 44 
431 44#0! 4444- 4 4# 4#44- 

® 4444: 4335 44#4 MW ^## #44#
44# #444.

® 43£#: #3£4, 44/M4, 4 #5# 4# #4 CP 4#
-a- £#44.

© 44444 M g #ag

® #7}: 7D343 ^ css 444 #<@^4# #71-44-
CD 4^ 4=^g: 71)343 g css 444 CP ££3i^# 4#4£

£ ##4£# 44-

CSS-CP 14 #4^ #344 444£5 7M4 4
44# #*H 444 444 4444# #444, 44=4 css/} s. 
44 45.4 44# h44 4= 3£# 44# 7^44. 444# 1 
444 #4-4 44 4/1-4 4##4 44# #344. CSS-CP ££ 
3i34 ### ##, 4#44, #£713, 4#7)3 44 444 44 
4] #4 #4. #4 4#44 £444# #W# 4#444 4#
# 4# #£^4, 4/D Fns/l- IDB44 44= 44 4 44# 431 
34. FTIS4 4444 #4# #4 #44 CP 44 444- £4#
# 4#§M 447)3# 44431 34.

19954 444 ^44 CSS-CP/)- #3434. 44^- 44 44 
4 4 7) 7) 4444 TECO Electric and Machinery4 44 #£.43
£4, 4# 44# ##44444 44 £4434- teco# £4
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V. -4e]444 y% A]x>^

94] 4 9 %#7]#4] 4#4 #7] 44# ## 1980#4
#44- 49 1990# 9-% ###^4]#(UNEP) 4^^. Canterb- 
my44 7fl2}4 ^^5# 4] 4# 4-^_#o] 44] 4) ±:7fl£]

#994 ^9444] 4# 444 M47l 4## #4(9 Is, 199 
7). 4M4a #4] 44 S44
S###o] #4444 # 1995#4]4 4:9 ^94# W?} 4^4 
4 44 444#9s#9 ;M4 9 #44 444 944^ 44-4 
^94 4444 4947} 19944 n#4] #49 94 449 44 
444 4]l# 4 44#49 4444 944 44M4 7M44_^ 
;]]## 444#441* 30# 44 994#s# 44 s-g-4] 44 
#494 44* 44 47}#4.^)

l. #4 ^44- 497l#4 7j)9

### #494 "#94#7)j# ^ 4#4]

#4 g#(44 #944^)"4 444494 "#9444 449^
3.4 ####4] 44 ^*(44 #4###)" 4 #S4, 414# 4
S# §1 ^*94- 444 #494 "4# 9 944- 4#-§-##4 #

4 ^*"4 &449
#44##9 19944# 4194SJ-9.4, 104444 #4 4 #7%#

^14 9^(447m97}, 4#4444, 4#s, 4###4#), #9 34 35

34) ^^7]* 49# 19949 9 #497> 4^# "#47]* 4* 4 444 9 
4 W'4 44 44# 994*94 57fl 49 9 94s ^*44 4^4
2. 44.

35) 44444 =H4##494# 94, zjM-S-, 439, 44444, S4, 4^
4 4ss 4944* 949ss4 49994 7fl49 49$14-
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34 444#4#7H4, 494444, 4#s] A>=gsj- 4444, 44

4#7H#414 44 ^ 44, 4444 444 #4, #34# 4#4 
4, 444344 4###, #444 ####, 4443 4-g-oi.# 
#-& ^3 41 #3^ #3. $14

4444## 19954 12-# 4144^134, 5444 ##41 #4 9 
#(####7ll#, 44##4#7H#, 44444#, 4444### 

4), 44444 ##93S4 &#4 44 #4# 44 4&34, 
44, 9# # 4 4##444 44 4444 #^, 44#4;D4, 4 
4;M1, ### 4#44, 7l#7H#334#44, 44##7l#7H#-4 
444 44 92 -@-4, 4444 #4##43 s#, 4444W 4
# ^o] ^3 4McK

44 44 9 44 #44444 44 #4 #3 4# 9 44
#419 444 ^#4 ##44 #44 44344 #4# M44 
% $14. 4441MM4# "444#"# "444 44#4# #44 
f]ji 444 444 44 44444-4-2-4-1- 44-444# 4#^ 
4 4494# 444 44-44421 #44 #4# #44# # 4 
44 #4 ^ #44 #3# 4#"#4 4# ##444 444# 
$134, #44#, 444#-4471#, 4#4#, 4#-@-4#, 4-44 
#, #7>7l#, #44# #-& i#443 $14. 4# 44 44# 44

# "44444#"# "44444# 443## 44444 ##4 
4 44 4# ^ 444444 4## ###4 44 4#"a. #4 
4-3. $14- 444###4 44#44#4 4^ 444###4 4 
47l## 44 ##44 7M#o_3. 4442% $1## # # $14- 44 

4 447l##4# 4443. $19 444#4 4444#44 44 
4# 44444# &# 444#4 7H## 3443 $14 #44 
7l#4| 444 4 ##4 4s. 4# 444 44, #44 ##7M# 
4443 $14.

3=4 9 #4 34- 4444(#4 4444)4 44 44# 34
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3^- ^34 "G-7 33 #34 #4 3-71-3 # 334#437l-3"3 3 
g^Jf- ^34 '^37g37l#437l-3"43.%)

<s v-i> 2|^SJ SS7ig 3E EE Si Sii7l# 4E 36
#7)- #344 33 33 2 7^ 334#4 703

43 333
(EPA) -&3 4133 (1990) Pollution

Prevention(P2)

3# 334 33^-33(1990) W^334(IPC)
47l#4d:3(WM)

434 334 ^-3413# 33 333434('95) ^.34I3(P2)

33 333
#33

7937}#434341 3# 3#('9i) 
34N4 - si 7M #7] 3 ^(1993)

44# 43#
Zero Emission

43 33334 Economic Cycle Law 7-14471#, 44
# 4^3

334
4 4 #4 4 2 #3 3 #4 333 ('75) 
3334 33 ^-±4] 33 3 ('76) 
4334 ^.341341 33 3(1993)

334#(CP)
44# 4^3

^43 333
334

4 ##2 4 4 #3 =&34| 4 33 ('84) 
#3 34 #414 347M #43 ('88) 334#

43
3h

334
(DMEA)

Motion Lansink (1979)
Prevention memorandum(1989) J13413

44 344
334 44#3^# 43 5703 4 3 ('91) 33 471 #3^3

33

334
334

3^7}^#

334

#3 7l #4 32 7) 341333#('94) 
G-7 333-371^4371-^
33334 33#^&3 4341 
33 3#(1995)
47l#343, 71-3^4 ^ 43# 
433 #

3371#
71-3^.3413
333371#

4 7) #4 ^3

36) z)^ 7|e7i1'W%M 43 4^ 33^ 71(1998) #2:
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G-7 74
8^4"#23 #^#Sl7] 8^M ClM, ^7]#, #^38

#8 ^#7)^2. 88^^ 7^71] #48 23^ 3^4
7l8°l 8f7H#4# ^#844 7ii#% 7l#i- #47)84 o]#
44 #234 7l#4 ### ^ #-§-## #842 $14. 48#2 
^ '9884 8# 4 44688234 '9284 65.2484 44 4# # 
7}f4M $12 ###87]#^ #8M8#844. 4 # ^^7j# 

'9882 7ie # 484 4664-8 # 19.5%$1 4 
874844, 4 # ^^-7} 4 54%# 4-8# 4444- 887j#-^-o|: 
4 484##'93824 1.4%4M 4#4 #7]-42 $14- #7g4/4 
#7ie^-4 199882 %#7)#89-7ll#48 #8^M4 4^8 88 
88 888-44 48-4418 4-&4 <5. V-3>4 44-

<S V-2> G-7 ^a#47|#7MA^ # §37te9#2l;q|°| 4#w| g#
(84= 48)

4 4:
18711 2871] 3871]

1482
(1992)

2482
(1993)

3482
(1994)

4485
(1995)

5485
(1996)

6485
(1997)

7485
(1998)

414-3M|fM) 4 4 8 17 30 26 40

4#

^4(%)
1.00

(48%)
133

(50%)
7.00

(69%)
15.15
(69%)

32.92
(66%)

26
(64%)

47
(54%)

88(%)
1.10

(52%)
1.33

(50%)
3.21

(31%)
6.85

(31%)
16.68
(31%)

15
(36%)

40
(46%)

&7|] 2.1 2.66 10.21 22.0 49.6 41 87

$ 4^4 65.2 187.58 298.3 379 545 397 446
3 3 4# 
4-44# 32% 1.4% 3.4% 5.8% 9.1% 10.3% 19.5%

#) 1998^2 428 1998-d£ 4 %?N 3]ilo]55. 4^ 4 48­
428: 4^4(1997), 4^(1997), 4^4 4442
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7H##31 $14". 7}39f2.^ '95\d 14?Tj 2j-7ij6]l 21.34#(#4- 16.24 
#)4 4#4Sl-8-4, '963 40.643(33 34.643), '973 12043(3 
3 65.143), '9834 17443(33 10043)^ #7}f44 3-8-3 
##E333-& ^37l#3f34^-.
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<5. V-4> ^SlLfBfoj A1X[^ ee EHti| gtggg 7|g^E

4 4 44 44 44# s#/
434

44B:
7|#;;

44
44

44
44 44 44

34

44(%) 30-70 30-60 20-60 30-50 20-# 30-50 20-30 10-20 10-30

iH-4-#7]e3f 3(1997)

44 34 3^4 7)#7)j^33fr 33^4 44) 4# ^ 4 
^ 343 ^)7} 3E# 3#3Ji $14. stir 7l#3-oM 34^1^ 
#43#-3 ^ 4#34, 44# %}3#, 34-4^7}, 4^-4^^ 3 
h#4s. 7|)3, E^44 # 433 #4* S#-sKn. 33- 44 3 
3^ E#4^ 447} #44 7}^o]^ 44 #34^1# ### 3
3 344- s.°]s $1431 47>44-

443 4#7))343444 0^4^ ^^-4 3#7}33"4 4^
4 ^-44 4# 43434 4^3 4# 7D3444 # 443- 44 
434 344- 44$ 34 3.4 33 4 #34 444 4 4^i 4—
444 44 7> 444#7flih§r #44 °-5. 4444 44 4444
4 #4- M4 34 44444 #4* M4?] 44 4-44 &4
### 34^1 34-444 4444 3 ^344# 43# #.8-7}
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3. 4## 3:349# ## ##4i^

3.1. #^.##

3.1.1 ####4^ 7l#4^
1995# ##714 ###44^ 4#4|^ ^#7l## f##7l 41# 

4 r##### 4###4141 ##*#j ^ * 4ls ##4#* 41#
#4 if4l##4 %###7l2:# 7}##-## ##§}-# #

% 414# ###^4. 44 4=%#^-#^ 41103:424 * 4l^e 
#4 ## *44#* ##(1995.1229)44 1996# 7^ !<###
#4 ^4/1996# 8-% 12#4* 4=*##^-## 4^944* 1996# 
9-W 14*4* 44##n## 4^44* 4-4. ?n##4 ####4^ 
4# 4# #4 4# #4# 4##%#. 1995# 6-% 4#^ %### 
4# 4###* #4 ### 1997# 12-## #7H 1227H A}^#ol
%###4^^ 4#4%4- M#44^^s. 4## ^414 444 
XT #4 #£•### #414 ^5L 4*4# #4471-# 4

444 e# *^4# #7} ##4# #4 44* ^ $14

3.1.2 ###a#:5
4l#4 41& *#, ^1* s* 44 4#44 ** *^4 4# 41 

#4 ### ##J1#* #41 #^.444 4-#* #4# 4 $1* 41# 
#* #*#* ##4a4l^7l- ^###4. 0} 4^# 4#41& 44* 
44414## ;H# # #*# *##2, ^#71-7} #4# %###* 4 
#-4-g-#4 #-^5.4 %4^#*#4 iiS. #-#£# *5-4* M4 
# ####4. ###4- 1990# ### ##4a4l5. 4###
#S#4 441 44- #&4^# 4 *#, *^41# 4"^, #*7} ##4# 
;H44* * 4## ##4"^4 ###a s#4%# *44^4.
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<5 v-5> zr°i gggtj ss h^zi

#-
7>

= 5. n 4 4 4 4#

#
#

• 33/50 443.4, DfE, Green Chemistry 4
• Green lights 4 7]4#S|-'f # VA
• TRI, Proposition 65 4 4447]] 4#
• Environmentally Preferable Purchasing
• International CP Cooperative (Enviro$ense)
• Global FI/CP Network, NPPR

EPA(^<g4#& 3# VA) 
EPA('9644 $24# 4)
EPA, ^S]3.44 444 
#444, EPA
EPA(CP 44## =SZL?|)
NPPR

4
#

-BACT4 ##### 411 #44444
^^Ztg('93-'97)

• Catalyst ('93-'94)
• Environmental helpline, Enterprise Initiative

44### 433 34# #44(3
* 44)4 444(##7)]#
4# 44 (44 $1644)
4&4I4- 4 7^5&a4(#44)

4

• R&D # Al^=s.yjE
• 44 7]# E£^S.('92-'93)
• A]tiE5.AijE

ADEME (44##S3 50% 44)
ADEME (414 FRF7##)
#44 (44 FRF 4##)

4
4
H

- 4441M# =SZL^C86-'89)
' #1# 44 ^4##C90-'92)
' #2^]- 44#^ ^4##('93.'97)

#44 (44 $1,4174)
#44 ($3,622#)
#44 ($5,984#)

1c
H.

4
4

. 444# z&^|E('89)
- #44# =33ig('90)
- 47}#^7j# =&3^('91)
- 434/4444 ##@7} =g3^('92)

#44
^#44(44 120#ECU)
4rb7]3 ##(120# ECU)
(754ECU)

4
4
#
c

- 344# 4# =^zia|('94-'95)
• PRISMA ('90)
• ECODESIGN, KOMPAS
- #443##4##4|5('93)
• 4^7K?7]#7Mi- 4fbDID5^Zlg('93)

IDES, NDTA(107l| 7H^ 254# NLG) 
197H 7flU 254# NLG
1## NLG
24# NLG, #4443 40%&4
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<5 V-5> ZM°| SS 5521(7])#)

4
7>

#^#*11

4
#

. 4f47)4 7))^('93-2020)
- 4^s)^ ^1545('93)
■ Eco-town, Inverse-Manufacturing
- Type m 4^^ 45 54 #3('98)
• Zero Emission('94)
- LCA #gDB 47) R&D 5&45('9g)
• Green Purchasing Network(GPN)

NEDO(15^0044)
4^^
#4^(454#44 204 <8) 
4^4, #44
ZERI
#44

#
4

- 4;)^^^4^4(CNCPC '93)
• B4 55.45C93)

UNEP IE 91 4|41#4(WB) 44 
44#, UNEP, WB($6204 44)

4
4

- 4^-44 7^4^ 552^('94-2001)
. 55.4m('96)
- DANCED =3.45('96-'98)
- 4^4^44 5g.4:E('90)
- ^7]44^45l4€f 44 CDG5&^|5

4^#
FTPI
444^4#^
^44444

4
4

- 3%4##±# 44 57)14 44('91)
• CSS-CP 555^('95)

44#/44# 
4^7#444(IDB), 44#
(MDEA)

s.
J3L~r

- ^^/@444{ACCP) 5S^@('93)
• EcoReDesign('93) 44#

4
4

-G7#^^47ie7M44C92)
- ^^^47ie44('95)

44# C%44 26544) 
44^)4# ('984417444)

4# ^-41 1992\4 4-# "4^4a4]5#'44144#f^"#
## # 6#^-E) 4 ^#4) 4^4- 44: I994\i 12# 22#41& r^

& 4)444 4# 4W4^4, 4##7)7l 
4 #44 444a #44## 4-8 #44&# % # 4^4^4154 
#4 #4* 4^4^4

4445711s.# ^47)-4 44, 4 #4 M #444 #445 $1
4. 44#44# 43444 7)14, 434444 #4 # 415:4 44 
44 44# 4445, 444^)14 4445^444 4#M# 44, 4
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##45. ^^3).

####^(4^###)j # 341 #-#g.### ####4 4#3. 
$%4 #^## #541 #4 #4 ##W3i #7}##-. ##### 3 
414 #^AM1, #34 #44% #3-71- ## #4 4#- 4141## 
DB4 ### #54134 #### 41# #5413 ^ 7l#7}e& 41
# 37M}#4 #####44 #3 #3##7l#4 #^o) #3.4
#31 a>s.#4.

3.1.5 43AM14 #A}#
#537H ^ #5413# 2 #@1-3' # 5# ^ (Information policy)

3 3###4 ^#4 #44 ### 35# 4 ##5{JL %%3 ## 
#^3444. #### 34445 #47} 444# ##43 #3 
4# 7HS3445 #5#44 #33-4# W#7j-JL $%4- 444 
TRIAM13 #3 #;E#a]o>o^ proper, #s1#4 EcoWatch 3 44

# AMI## ## #5# 4 4 s4# # 4 44. #444-5 44 

1992#^-# ##4a41st ^44^31, ####7l^#s# 344 
31 $%54, 434 3 4###3 5314154 a] # Aj a] g- ^#43 3 

4444 5^4 #4#3i ^4
^.4444 #537D##4Ai 7}# 3## 3#4 # 343 3 

#4#3 5314154- 44#4. 3###3 5.31#£3 #53;H#^ 
3 7}#- ###4 ##55 Al #3 4444 #4 ## 7} #^.44. 
#4 44^44- PC### #4 7l^HH#34 3zH* #41 5444 
### #31431 4^4 #### 54# #44444 4M. 5# 
#444#Ai #Ai42. 43 ##4# 33# #5=44 4^4415 
3 nil#444 ###44 444 44$%3 3g7f#4# ##43 4 
55# 54-4# #53;H#4##4 44s. ^7}#4.39) 4# 4 4 39

39) 44444AM ti##4^# 44 4##44 44 44, #4, 44, 444 
47>4 f§o£ =P344 4^444#♦ 4^44-31 $14-
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3] *#4 **4 4# ^7}^4# 4q-#o_g. *7#}ji
44 g#. proper4 EcoWatch #4 4|£t4 #444-4
**S 4^**4£# 3.A 4=4 ##4s ##421 444 *
*44^1* *# *7M 44 4#^d%4 *44 *
%4* 4 *21 Si4- 44/ 4444444 44 4^** 44 *4 
444 4-##-2~s. 44# 44 4*4 4*4* **4-21 4444 
* 44-444 44 44* 44# 4 44. 444AS 44444 
4^4^44 7}4 444 *#* 42.4 4#* 44 ^44 *# 
44tr 444. 444*4 4^1, 4*7} *#, 4#%# ^ 444 
*4 4# 44* 4442.& 444 4*** 4* #***44 
414 # 7}^- 4^*444* 444 44 4# 4*4 ^4
4 A#44.

3.2 44HM s^zz.4

3.2.1 7(|##*a* 444s
4#**** 444s* #4, Ji# * 4#* 7}^4#4 44 

*** &44 44 4*4 *#7}^j7} #444 4****** 
444-2! 7#i7l<g# 4*€ *** 4*4#& i}4s# 4* 4£ 
44- 4 45.* 4 7}# 4 4## #44421 a}#### 4-4 71## 
###* 4 e 714* # 4ss 47}#27 $14. (444/ 1998) 
19974 4**44*471-# #4 4**& 44-4 #4444* 4 
#7M an4# 4*44* 2.4 414 56.8%, 4*4 67.8%, 414^ 
43.9%, 4PET*7(# 44# 7(4 4*4^4*71 12.7%SA( 97#S 
4*#&*M4 50%, 4|*4 47%, 41*^ 30%, 44- 4#s}^4# 
7] io%)* &4 #44^4. #4# 4PET*44 4*4* 23.5%s 
4 1996# s 4**s* 25%4 4*4-21 #4-.
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3.3.3 S.^S.

#4^-%- #44%7)# -t-t^^H^K^) ^ %44# %<9# 

44] A) <84# 4#-% ^)# %#, %44e7H#
-S-S. % #44# "gf;D#^M 44# k°]3I7} '95%#E)
4% #^7]#-^- 4J5.-S- Ajs^M '97\l7>^] 33)4 A]ao1-a]^- 7))4#

%%. #^4#% 41^4^ 44, 4^#, 44#, #%4%4#4- %4l
^^7]#^-o]:7> 571 4##°W 5%44 31^4, %44# ^ 4%

% %# 1%54%%), 2%(###S)% ^ %#
4 1%%%), ^ 4 74%%)# %4#
4 XAJ-^>31 S14.41) ^^7]#^-oM14-c 414 A]^-o)1a^ A>5Lx>-§- 
Seat Foam 4&#%4 CFG 447]#(%47}#4 %#%)4 %4% 
#, 424 4%4A)^ 4 %#4e(44-7]4#%d: 4%4^
%)4 #=%%#, 4]34 Al^-ojjAi^ %4%#4 4%%4144^. 4# 
##44#(%4%4A:m4)4 444# 44 444 4 $14. 
(www.moenv.go.kr/wj/wj5-3.html)

3.3.4 ?14 7ij 4 9! 4#4%4^
%%7H%4%7l-#, 4##%4#434#, #^71^44^471-^ 

#^4%%#4%, #%%%7]#, ^^7l47l#7H#Ai-^, 4«y#s84 
4%4#47).#, %#^4#, 4#%#^4##4 ##4%4^
4 #4%44%?-4-4 tfltb 444-%, 47)# 4###%# 44 ■¥■
71-71-44 .2.<8447171 % 44# 444714 4% %

#4 444%4^, zle]jl #4%4#%44 #443 31^
7]#4%4s. # 4%4 %4%4* 4%#^ 4-4=% 4s.7>. #<£
#4 31 Ji %# AH##4#on rii^. 4^o) 0)5.443. 314% 41

41) '98%#B)fe 4^-7} 4**3ARr 91*4, 7bb#3M 444444
##4 ###4^ 4444 444* 4%4& 4S34^ #4 44 444
44-4* '99%^4 4^# 41444.
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4 s] 71*4 4# 4*°1 ¥t- 4*a 44-
#3*44* 4 *4#-I- 443°] a S4-4S& *^#7] 44 

'90# 5#^-4 #3¥44 4*###* #4 #3#7l 
^-4 3*3# 4*4#* 44 #34 *##44-1- 4^4AS. # 

4#4 #4. '91# ¥3* 33a& ###34#4##* #43-3 
#34*44* #433 44- 31 el4 a*# 71*440] 44-*^ 

s. 3*334 44 444 #o] #*as S333 4444 4-47} 
4444 #4*a4 4*444 3*34a* '944 844^14 ** 
#44*4444 #3#3*#as 44444- 444444444 
-9744^ 4##^ g #34^434 4# 52644 4*44* # 
43^a 4#4 7H44 2837H ^S4 433^- 660444
7}**7}# #433 71*44# 444^4- 444 4a# 4 #7} 
5-44 44 #7]-4 44 -g-7}#s# 7]*7]# #** 4^444- 
4*44# *&s 444a #a3, 44 #44#71-7} 4if2s 
4 444 7144 2iLS.ii ^ 444 4444* *#-4## 4 4. 
a# 447}** *4*71- *4#*# * #@1# *a 44. #34
4*44 #4-4 4* 3444 74 #*4#44, 4 7}## '9744
3-f- 44 6.5%s 43*3W 4* **44.

<s v-e> gag S37|*x|g Aj4 (93¥)
¥* 1992 1993 1994 1995 1996 1997

*7}4S(4S) 304 277 322 348 423 283

*4*3(34) 325 289 319 398 586 660

4*4#(#¥) 230 333 339 322 592 526
7}&^: #4^ *4° 4 (www.moenv.go.kr/wj/wj5-3.html)

##4#¥34# 333#4#3 44 #44471-** *# 4 
44a S14. '98*4 3¥ ##4#4* 46044 * 390444 43 
^#4#4 444S^*^1, '9644 2804#, '9744 350444 34 
4*34 #7}*414 44-. #4444*4 44M* 3444 5#
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*#*#43, #4# 43*##4 33 234*4 '9744 39
4 6.5%3. 3*43*23 3=9 9# 4 3-

4. 333*4 44 444 99*4

4.1 9433 4 44 333*4 4% 444 4444

4 #*944 2(1997)4 4e^4#44 32# 4444 444 
9 333*932^.4 #3#234 444 9332^. ### # 
4* 20.7%4 #4# 323. 33^3- 9# 292 "944 #44
* 2 4&4 16.5%3 #433/ 492#44 #4*2 30.l%4 2
42 #4. 2# 4-44 #3444 4# 4#4 4**322^^ 3 
33*4*4 *4# #4# 344 9.4%4 242 #4 3
33*4 4# 9333 4#4 444 44* 342 4-9- W"9 3 
22 3444. 444 93 ^ *44 4414 4#-§-#4 3=3* 3 
44 #3444 4# 4*3322 33# #44 58.4%# 3* 2 
4# 4 344 334# 434 443# 3-8-3* —4zl *32
* 4 #4- 44, -$.#434 343 44* #4 993* 333 
#4 443# #34 #*4 3*# 3*2 ##44-.

4#*944243 34 9*#4# 4*22 # #33393 
4 4# 2:3-4 3*3 442##333/ 932##333 *4- 3 
9 49343*4 4# 93-4- 1995#4 1994# 44 35% *7} 
(8,1694#)#4 44 333*93 ^ #33#4 4#7m93* 
289% *7)-(7,626# 3)3^3- 4# 4"2& 4#*4 4#3 43*2 
4-# 333*934 23 #23* 9##2 #9* 4239 ## 
2*9 #3. (*##93, 1998)

349 4(1998)4 32# #24#4 39 333*4 4# 3
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5314^3^)7} 33.6%^ #4#54, #4^3531 A)53 #5 
5 133 3*H1 30.6%4 #43 #55 5AM4. #4444 4 

11- #54 #35. 41, 31 1 ##447} 29.6%5# 7}#- e u) 
11 34#3. 33 3114 #5433 $144 #4i!44 43
343 3443 114 3155 34.

S3 ###44 53# 453 31# 43144 434 43
344 433 153 #55 444^53 ##144 3W 31
444 4# #3# 44 4134 #55 44-#4-. 345 #

##41#434 1414-1 4.31-4 44^4, 3434 444# 
3-55:4, 443-8- 3-45:44 455 34153, 3434 413 
114# 4444-7} #4 4445 334-

4444 534 4153551 454344 344- 4#, 3 
43444 543 7}#- #5^53, ##7}4 5334 414 4#
I 1 431 44 144 455 5AM 34. 43 14531 41 
44 7l#g ^ ^4l^.#3 13 3134. 43147} 443 41 
4113 4443 4)33 4145 3354, 414 414333 4
II 31 411 44 335, 31 4135 44 513 44 # 
5 31 455 4434-

53 3433 3151341 5^M3 13271) 341 217M 
#4%53, IS0140003 8;1j 3% 3#3443 77)1, 344a# 4 
13 341 17113 14434. 545 3443331^17} 345 
33 341 444 34.7%45 3# 1AM ^434 3.58#o)%o_ 
4, 414-AMI5# 1345 31 3411 28.6%34- 34 3444 
411 44144413 40.1% 3 3-4 341 4431 45# 4
3 ##14434 4144M3 e #55 4435, 3444 31
4 41311 533443 7}!!43!3 34.7%, 7)14143 7} 
1143117.9%, 4114410.6% 13 455 5AM34.
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4.2 A]A]-Xj

^ 4444^ UNEP(1994; 1997), USDOD(1998), WBCSD(1998), 
^^7]#7T)^(199T), #-44444^9-^(1997), ^4#449#
(1998) 4 4# 4 447} i#s]4 49 66;M 4-5))t- 9^

#4 4449# 49 #^4^94 4444 49 #4# 448484. 
44444 #44"9# ##4^11, #47)14, 7))##, 47)#44 #4 
4 #5)4 7)1444 c}% 4^H# 94:% 889-4, 4*1 #47114 
4 7D#-§-4 4% 4#°1 44 27%4 28%a. ^4. 4444# 49 
^-AMl 49 4# 94^719# 18.3711-# (1.534)2. 44^4 <^1 # 
94# 9f49o) a?)]# o)44 #2.^ ^4484. #42, 4#, 
44, 44 #44# 4# 9#494 14 444 92^ #444 
44447l#4 4#4 4444 44# 9 # 8# #42 47}9 
4- ^9 ^#982 444 447)14 # 444: 2^# #«H4 44 
44 S.4# 4# # 4431 4444. Biotechnology4 #4, 4# 
4 # 44##44c 9-9-9 #£. Hai 4444^ 44 444 4 
4444 4## 4^14# 7}g-44 # 4#4 444 4444 4 
27} 8# 42^ 4444-

4#44# 94=9 4444: 23.zi4# #442 zz. ^4* 4 
44# in^4 ^-#4 4#44 #4 4-3144# 4# 431#494 
4 # 9#44 429 43)1# #942^. 44#23.4 24 #4 
4 ^## 243122# 44- 22A) #^#4 4#4 ##49 8 
4 4444 44 # 99 444# 44"# # 889 8?}4
44#4 #44 7H2# <& V-8>4 #4-
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<5 v-7> §4^(4 A^|o| m gxiiy

^-4 14# #4
44

44
44 4## 44# 4-4

44
#4

(4us$)
4#
44
w

44
44

(4US$)
Biotech­
nology 5 2 0 3 0 0 1,258 71.7 365

4# 8 1 2 4 2 4 308 9.4 1,934

41 5 l 3 3 0 1 518 7.0 770
tin H
44 6 l 5 3 2 1 1,869 6.4 2,670

#4 6 3 2 2 2 1 2,270 18.8 737

#4 7 i 4 4 1 1 844 7.3 1,413

#15 5 3 2 2 0 3 439 3.2 695

±1 5 3 0 5 1 5 81 8.0 58

#4
44 9 0 5 2 3 2 563: 16.2 653

m 10 1 6 2 2 0 12,336 35.4 57,040

44 66 16(15%) 29(27%) 30(28%) 13(12%) 18(17%) 20,485 ' 18.3 14,998

^l) !-if 4 4 7} ^ 7>7] o]^s] ^@34^4* 44-41 44 4^4=#4 #4s} 
4 # 4 14-.

#2) 44^ !#, 4#4, 11, 1^}, ##1, 44, #1 4-1-

<S V-8> A|-3||2A^ l_H§
4454 44 44 7)4 144 441#
4- 44 4)4 ZH- '94-'98 66 4#, 4% 44, 4)#, #4, &! #

B4 #4 '93-'94 27 45, #4, 44, 14, 44 #
CSS-CP 44 '95-'% 33 4~o"4> 44, 47], 4#, 4-4 #
DESIRE 4s. '93-'94 12 44, 44-, 4#4

EPS 444 '93-'95 12 444, 4¥, 4% 4% 1# #
MEM #4 '95-'97 15 44

Catalyst 14 '93-'94 14 #4, ^#4, &4, 41, 44
44*

PRISMA 4145 '90 10 #4, #4, ##,
PREPARE 2.iS5)o} '95 13 a-#, 44, 44, 4#, 44"
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449 44*444* .44994 4# ^x>sj47l4°l * -9
444 3^9 4-3)34 99 ^4 4443 $14- css-CP, DESIRE, 
EP3, NIEM 2.44 944 ^g4444"444 4?^ o)m^ 444 
34444 4444 ^4* 4* 941*4. 44 4444:4 41} 
#3494 4494 9444)9 CSS-CP4 4*4* 3* 7^44 
4 i\4 0140]^ 3#g 3) ^7] *3 0.1793 34 *9
4#44(Supply chain management)H #4 444939 °1 # 4

49* 43. 9** # * 94 44 7))4 43)1*494* *943
2. 9M4-g- 94* 44^9* 44 3@M 994 9^-9
44 3*44 9** 94#4- 44 944 444 44-& #4: 4 
4^9 390) 9^^ 33%4 4443 9^4, 4* 44449- 4 
4 3§H 4449 47)44 71)949 4#44 94 444 43 
49444 439 * 9# 4# 344 4^ 7}*#4* 44 4-4 
94 9944## 944 494-

*3494 44944 ^^* #9 44^9 349 CSS-CP 3 
33^4 9999(44), 994-7X^)44 943 NIEM 333^ 
4 43)19494# 4449 494 7)194 934444 ** 913 
4-# 34*4- 49494 444 949 494 934 97}, 35) 
3 934 4444 °1 * 7}4 a>5))7} 34# #* 4*3*(44 
80% 9 63%)4 9# 4#49(44 0.179 9 0.119) 4449 33 
3^0) *34944 9# 499* 4933 9*433 ^39 =D 

€■ &4* 4# 4 94* 4* 444* 444 494-
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<h v-9> nm
^M] 67]] 1 v]v\. 6;m-i\i lVi-2\i 21d-31d 3\4 4^ W

^ a? 27 8 11 1 7 1.53

B-4 362 69 90 48 n.a.

CSS-CP 28 3 1 0.17

DESIRE 267 54 128 0.33

EP3 49 17 7 12 0.28

NIEM 14 0.11

Catalyst 227 45 28 29 n.a.

4^-(%) 47.5 22.4 11.8 5.7 *13.7 0.45

<S V-10> A(-2flSAl- b|ng^

9^ 4af (3«@^r:%)
34
7#3 44

33
33 34 4#-0- 434

a<a)
344
(aus$)

rta. n.a. 18 16 29 13 30 1.53 20,485

B4 n.a. n.a. 272 43 43 17 101 n.a. n.a.

CSS-CP 3,713 Z987 (80) n.a. n.a. aa. n.a. n.a. 0.17 1,445

DESIRE 549 294 (54) 112 37 258 17 0.33 277

EP3 n.a. n.a. 34 10 48 1 19 0.28 1,062

NIEM 492 308 (63) 83 43 261 5 100 0.11 635

Catalyst 400 n.a. 123 11 155 17 93 n.a. rua.

PRISMA 164 60 (37) n.a. rua. na. n.a. na. n.a. 1,330

PREPARE 264 137 (52) 60 12 45 11 8 0.55 1,250

34 5,182 3,786 (73) 33% 8% 39% 3% 17% 0.45 26,969
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4# ##41^ 2"g^l 444^-, 4)2&#4, 4
^9^* *1% 4)4# ^±s\-, 412449, 43.44# # 919994 4 
^4 4^# -§-4# ^9# # $14. °M9 -§-4#4 44 9249 
2^9 444 4^-44 29 2^4) 44 -4W444 4444 
4444& W #^3^4 444 444 4%# ##49 44# 

4(Cleaner Production)4 444 4442. 4.4- ^9949 444 
444 444 4494444 444 49494 449 9944 
44 S94M90-3. 9442. %14.

4 99449 99944 44 494 994414- 494 49 
49# 2:442, n 141- 34)2 94444 44 449# 9# 
424 4^4- 94 4944 41442 99 ;H4#4 944 % 
441# 94-9-23.4 99944 ;H94 #2# 4422, 4994
* 9444 44 49494- 44#4 444 4#4 #-44 44
# 2#45a4. 41-23 99944 9##- #944 44 494 
994-all* 244^2, 44=4 49444 9994 ##441# 9 
2994-

43129# #91 9#- 4 $14- 719- #24 4494 9444 
4 99 99944 ;H94 44 444 444 4#449 944­
4414 99 9999-4 # 4^ 49-7} 4*H49 99944 4 
4 444 4442 499 442 4#7%#4 499 4942 9
24 9 4| 49(Eco-Industrial Park)4 H 49"4 7)1423 99.4 
4 942 94. 444 9949 49 9444 244 4499 41
4429 99994 49 4424 #444 942 %14/G) 944

42) 3)999 94 #441- 431 7>9 #4 49444 4 44#4 449 9
9944 49 92 4 294-5-s) 71)944 4 4 $14. 4994 444
*9449 199892 99444*71)94422 "3)94# 29 $ 2* 2
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/Ml# 4433. -T-444 7j## ^44#-& #4#47] 3
# 444 4444# 34 4-8-4 44-

44, 444#4 4% 4344 ##-& ##443 44 #W
4##7j 4% A14A}4(demonstration project)°j 44444 44-

4^ 4#7)|# 444^4 ^33. ^#44-, 44, M 44 $144 
4#4# a44-, 4###4# 4# 4W44- 4# #&##4# 
e 7]##4 4433. ## if-34444 *4## 4# 444# 
4-.^) ### #44 ;M#44- 7jj#44- 4:4 &7]f.7}44#

4# 444 4M- ^-4 3#44& 44 4<^4 444 4
4-7} 4^444 #4#44 4^4- 444 444 #44# # 7} 
4 44# #44 #444# # #4# #4# 4#44# 4 &4 
4 4-^444 #4- Catalyst^4-)4- PRISMA(t)]1® #3)3} ##- # 
4^.4 44)4- B-4(##), DESIRE(#S), EP3(444)4 4# 7%JE^ 
4 #3i!# 3# 444#4f#-& 441 4# 44:4 7j)4# # $1 
ja4, 44 #*34| 4# #44, 444 44-7} 44#44 4# 4 
444 4-K4-# 4-4-33. 444#4 «W4 ;14# 4-3444 
4#44#dl #3# #444# 4^4. ##44^#3^ ## 43 
444 44#4-443 #44## 44- 4# 3#4 44 444-4- 
44 #44^1 ^-#3 $1% 34 444#4 7^4 3^-44 ^ 
4-c- 4 ^3# 4-A-43 #444.

44- ## 4 #4-4# 114-44 #4S-$}4 44# 44A5#4 
7W4- #444 #^3 4-^444 4# 4## #44^ 4 $1
# '##'4 #43 #4# 4 $1# 444. 4# ## 4#m %44:
#44# CO2# 433. ## 'CP e#'4 #7t ####44# -& 
4#### 44 4 4344^- e#33 ## 'P2 #7}#4 * 43

sj.% 4 #"44* ##4ji 14.
43) 1V4 23M4S #43^oj ^sjipe). ##4-@# #)4

7]#711- 4€4^ #2. #144 #*# 1# #4* 4-443 14-
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^Ml# LCA4 #A# #33#3 497H43#3&7l 'DfE ## 
9 44# 994 ####o] 71-^# 344- ^TgA^JZj. ^###2) 
31# 4^ rg#,g 3334 ^^rr'gj # 4944 #&, 3#4 
9 #^#^21 #3s 93944 #4# 4^H 437] ^_S_# 5&3 
44-

#4, #3444719 44 93949## #3# # $19 49 
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5. tiss(gs)

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

AWARENESS, 
EDUCATION AND 
TRAINING

using our influence
• to encourage the adoption of sustainable 

production and consumption practices 
through our relationships with stakehold­
ers.

building capacity
• by developing and conducting awareness, 

education and training programmes within 
our organization;

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

encouraging the integration of preventive strategiesINTEGRATION
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RESEARCH AND 
DEVELOPMENT

COMMUNICATION

IMPLEMENTATION

■ into all levels of our organization;
* within environmental management systems;
- by using tools such as environmental perform

ance evaluation, environmental accounting, 
environmental impact life cycle and cleaner 
production assessments.

creating innovative solutions
* 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. 
sharing our experience

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

taking action to adopt Cleaner Production
* by setting challenging goals and regularly 

reporting progress through established 
management systems;

* by encouraging new and additional finance 
and investment in preventive technology 
options and promoting environmentally-sound 
technology cooperation and transfer between 
countries;

■ through cooperation with UNEP and other 
partners and stakeholders in supporting the4 
declaration and reviewing the success of i'f* 
implementation.
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3. 4 # 44) 444) #44 *4)4# 7))447)4 BEMC4
4S44) 7)) 4413# *144 1^44-

4. 444* 71)414* 4a4a BEMC4) 32L44-

5. 434* 444 *411 7)142:44 14* *44) 2244.

4 44* 19984 #44 *444 #2*4 ISO14001 4*# 
4 4 4^ A 2000444 97)) 4 s* #344 oi## 4*43# 2 
44a #4. 24 4 44* *24# 4 444## 44 44*4 
# #1*144 4ss* 47) 44, ab)jl 2* *34#o) #1
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4 #4 44-#- 7M3. 7H* 4-7}* #4] a. *4 4a# #4 44 4 
*4 *^4a $14.

2. n|®i

2.1 444^4Mi a## 4* 4 4)#-§-(^4^M

a 2)^ 49M e44 444 Germanakos SA 44^44 1978 
44 4^4%4. 4 ^7}## 4-0-4 a#* 7}#4l#* ^
4444, 44 2,200## 444a %ia*, 44 4#^# US$8.4^ 
4, #444 65444-

:i2^4 4**a **# 44^4 444 4=444^14# 
##4a 44 44 44 TNO^M 7H*4 ^^4## * 444 
Germanakos44^*4 ^4 R&D #41 4#4^4. 4
aa#s.# 1988444 199044 EU4 #*aa 4^4%4.

4 4(tanning)# #444 4# 7}## 444 #*& 444#
44#444- 7}#* 44 4# 44& ^444 4414 4#€&,
44*, :3.42i 714 44*##-& 4-0-44. 37} a## 4*7}#,
4#, 7}#4 di# 7}## #i@4l *a# W=a 7}7g7ll *a# #4(4]
4#4# #-&4 4#44- ae)4 4#4] 37}a#4) 44 ##4#
4 2mg/i^ 444§14- 44 44 37}a## 44444 444# 
7]*4 43}-g-(Internal Recycling)4# 7l#7l|*4 #44 a!4- 46 47

46) UNEP, International Cleaner Production Information Clearinghouse

Diskette Version 3.0 (ICPIC-DV 3.0), 1997.
47) TNOfToegepast Natuurwetenschappilijk Onderzoek)* 4'8*5.2) 47144

4fdz&4 4471 *4 4444#4#* **34* 7]#44-
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<¥fi 2>
34

(#7}) 44 3:343:4 343 #5

Campbell
Soup
Company
(USA)

#3;M 
#5)7)1 ti 
43#

4A}«1*%5 
2 70%4 ^ 
X)¥ 32 
443 47)
#60% 32 
#5 50%32 
/3433;

S)AM#352

1003 34 34 
444 47)#a
322 50,00034
34
#5322 125,000
34 34

3333=251 ?m #23 
4#4 2%4)7)#4 scrap #3 
# 4^1#; #2#34)4 3# 
?)* 4)434 #4(thmner)47l# 
4 3th; 444 344 324 
#22 #53 32

Peter Paul 
Philippine 
Cprpaation 
&
Taiwan’s
Chia Meei
company
(Philippines)

43# the Peter Paul
facility 2)
BOD 50% 3 
2 44=45 
34 *44
#10% 32

444# 3 3,700
34 34
43# 3 370,000
34 #7)

Qiia MeeiX}2f 3344 Peter 
PaiA4 go)) 4 3)A). ### 31 
3 * Peter Paul AM 4 4-25 2 
23 5)14=* 4=344 Chia Nfeei 
#34 233 47)a1 #*, ## 
44 444 44* 4 ¥ #44 
#352 233 #3444 4* 
43 233 #22 33.

Del Monte 
(Philippines)

47)# 32 
434 33
3*52*4
5#4#s)
4*4 4#
44 32

#X>: 17,80034 
5.444 4352 
^233# #7)4 
3 324,000344
44
44=7)3 971)3

Pollution Management
Appraisal (PMA) ##

4433 34*4 434=3* 1 
34
434 60kg4 433* 53* 
44=4-7) 43 54434 34* 
7H3

CPC
International
Inc.
(Spain)

447)13,
34#

3 20*4 4
532
44# 44 
^ 44 4# 
32

f-x}: 4,00034 
3|7)# 324) 4 
sfl 9,60034 34 
44=7)3 2.43

#371)33 #3; 47)# 334 
43 *3, 4##3, x)43#x) 
#3 37} ##

45424 3434 #43 #7)
4 44 *4* ## A)#44 4 
4=* 3242 4)52*e) #44 
45M)2# ##x}SM#52 3 
3

Qiqihar
Brewery
(China)

4471)3
#343

44 4
25360^/44
#534

33344 43
0)4: 43 16,133 
34/34 4#
^ 444 #52 
34 43 °1#: 
81,54234/3
filling 714124 
43 4# 11,169 
34/3

424 43, 4=5 4 454* 
34 #7}4 3334; #4= 51 
37) o #4 33 342 #4=, 
3, 44, # #4 24 32; 4 
3 *4 444 45 232 44 
53 4 43 34; 334 34 
*4* 44 filling 7)711324 4
# A}*

Avebe
Foxhoi
(Netherlands)

43# 43**34
444= 44) 
52 3# * 
354 32
7.m7S3aV4 
*534 0.6 
m’/#342
4th

43*344#*
4 0.5434/m’44 
3 3-4# 
17tiJ)3mV34 # 

4= 34
453*4*32
4##4 4# ¥ 
3# #353 3
3 2#

3
2
tit
3
_o

i

4-2*4 3#* 334* °1 
a)* #34 7)## 354 3
3 #54#4 37)## 43# 

-4* 4#44 ##4-2 343
23*22 34 ¥*, 323- 

34 23343###* ## 

22 4*3-. 25)2 43-T-#
4 444= i.M3m'/3* 43



176 4###

4^4-4# pH 3.5-4.04 4444 "#442###^# 4##4 
4^44. 4^#4 #4 #44# #4(solution)# ### # #4
4 4# M4 4444- 4444. 444 #4# 4
423 #242 47]4 444ziLi]^o] pH8°] # 444 2444 

4 #444-. 24 # 2## Cr(OH)3s] 2^#443 4442 4 
#44 4# #23 °]#^4-. 44 #444 pH2.57> # 444 4
44 #4* #4#4 #23.4 #4(Cr(0H)S04)42 o] #44 4 
4^23 4444 7D##^4-_ 444 4^#444# 4#4 
20%-40%4 2## 4)#4 243. 4^24- 4)3# #4444 44 
4 437}2#4 95-98%# 7HA}## ^ 44.

4#4 12m24 2## 4 ##44 Germanakos tannery 4| 4 4 
3# #4# #4444 2# 4## 44: 30,200#444, 7D4#4 
4# 444 73,750#Si3 44 #444 43,5504444 &4#44 
40,000#4# ### 43# #44 H7W44-. 4
3# ?!## 4##4# 44 44444 #244 #4 f!4 4] 
## 4## # #2, ###4- #4-4# 4### 4^4-442 # 
444 ###4 3L#€ a#& 24 #4# 3:4-44 4 #3 $7} 

44-.

3. #2 % 414

3.1 #2 # 4)4 44-44 44-#, 4% 4#44 4# (4241
4 4)48)

44 #4# #4 7}^4444 #4424- #4### 4# 48

48) UNEP, International Cleaner Production Information Clearinghouse 
Diskette Version 3.0 (ICPIC-DV 3.0), 1997.



f# 177

30^#^ 4#^4- ^^44 4-% -&&M e^(^€
Ht), chipping, 2HB) '1, T)a}), ^ z a«^(cooking, i3S]^, 1]4, 

M), MM S)4h CLElJL #2 M 7]7HH M sheet# M 
M* >1^14.

<¥$ 3> SS^y

^4
(47})

41*1
14 #14&4 *741 #a

Gembanahos
SA
(Greece)

Mig*. 95-98%4 37)-
a# lUl-

27l**: 4**4
*1*^4:
30,200**/*
MH*55 o]* 73,750
#4/1 14=
$<=14: 435,050*4/*
4$7)* IDU#

Ml 7] tannery4 4 37} 3.-§-S]
Ml^4 M|")|* 44 4 * 
144 0(^4 iMja. *
1* al*44°)l %** 
*444 cr(OH)so4a *
4* 4# Ml#-#-*

Agence de 
lean
adour-Garon
ne
(France)

*544
#1MI1

12Ml7|* 9)
7)1

CO2 feeding!*: 
113,000FF(1993*) 
44M|*4 *4 ;])A)
4^0)n)4
2=341*2

- Carbonic anhydride* A}* 
44 deliming process* *
-0-44 ** a#4 *2

- *27}25 ** deliming
- 2*25. 20** 

predefining* * * *27} 
25 1* deliming

EP3
(Tunisia)

*17)11
*47111
Ml#*

##@-4 °M) 
*11
a# ### 2 
ti] 1/4*2 
** on 24
3/4*2

$*:2**4/* 
a#44°l#
4**4/l
<8444°1€:
14*4/4
31 $7)4 57H

*4# 4*9 1
13} 2} 414$ *4; a#a 
4* #7}#7l *sii Ml44 
44 pH* 21*2 *2# 
*$4l; a#*#$Ml 1/3
4 Afi5* a-f* $7}sM
4^-Ml#; 7-}** ** 44
*44 1/24 42*4* f
7}3M 47-Hf-

The Nakro 
State
Joint Stock
Company
(Estonia)

*l7ijl finishing 4*4
1425 44= 
4 4% 2**
* *2 3L% 
Ml?)**
*2

**: 600*4 
4,130*4/4 14
3l$7l4 27)11

7}#4 $S¥14 4*25 
114 $*#1 224* 
1* 5 14-4 142 **
Worid Environment Center7} 
25M|5 $*, USAID?} Ml
141

PREPARE
(Austria)

Ml#* mi 7) ?m 2*
45%*2
44^85**2

$*: 70**4
45 **4/4 14
a)$7)* 1.64

7
A

V
O.
O

h#4l7l** M|A}*: 7Hr 
Ml* ItHMi e 7}*4 
"1* 4* *4 ?|M|41
-21 * 7}*2** 4* 

11*M14 Ml* #15 
* 45%4 7}** MM]*

-, *47)1125 **5* 
4 a} 0)1 * *A}*
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<¥5 3> g&ytt

"34
(#7}) 33 333&3 344 %3-

Bonlac
(Australia)

3&44
7H#¥

-OP 434 34|: 
4¥H& 4## 
3¥ 4|¥43
44, 34 ¥E 
3¥
4 ¥4&&
-4I¥3 S44& 
¥S4 *8##£ 
4#4°1 30% 3
5

- 3}]¥4 432.^
##¥
4¥3 #7]# ¥
4 3-rk

- cep 434 344 3
4 Station Aj-g-ti] Q±;
571.55/4

- 4¥4 #23%# 31 
¥3: 3030043

- CEP 4134] 34] 3] 4 
# 43: 882.8S/3(#°1 
3: 311.8$/3)

- 4¥4 A]ZJ1%# 4 
¥!7,70%g/43 32:^ 
4t #7% 1033:3/3 
43
4#7]4 47H

4^43343 Bonlac-g-
OP434 Afg-si^ AVAj 
44# Staticn444.5-341apAii^io)
¥433 4413 34]# 
#3#ji 54 #¥#& 
4dh4
-¥### ^#3 3
4 3¥ 41¥¥ 5#4 
454-05- 4¥43¥t
4 4^4

- 4^#-n-4i¥* 5ay
# #41 4&3¥

Fuyang
Gmenral
Distillery
(China)

44# 4¥#43 3& ¥¥ l,097,OOOYuan
3#^S3# #7},
443 A]## 3¥
4 874,OOOYuan 34
Sj¥7]4-8: 1.54

Fuyang Genenral Distillery 
^ #3A}# 3&A]^
3#, 413, 444 3¥ 
3* ^442 3-5-4 4 
3¥ #413 3&& A|# 
#3 sj-°13 3¥3¥ 4 
55 444 4 3^ 
^^-^4# 34 #7).^ 
4 #4# ¥34 44 
io27># 414 # 3#3 
317]#7l]#* 3¥#4
3#¥

FT Indah Kiat Pulp and Faper(FT IKPP)¥ #di#
#7] ##4 ^€^4 7)## <4# #<4, Perawang ¥
44]#^ 4¥# #^##7] € = # #nki#dz4] ###€#
###^ 44 4r^# #-§-#.03.# 4I#¥41# ###-^##4 4
^^_¥#€ 4-^4432, 43]# (cascade) 4¥44 €^ 4
S. 7l4|&¥4 cooking ###€# 4] 3} ¥4^5.# € = 1¥€ 23% 
4 # ^tilM 4-^44-a &#. zzb)3i € = 44 ## €#
# #¥44 ¥4 €# 4^^ #¥4| 40## #¥44
$7,000# 44# 431
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3.2 ^ -§-^>-§-w -B-^^7]# 4#
(4^)49)

Crown Wood^l^)#- #44 °lq]7f til-§-i" 4dz# 4)# Total 
Quality Management^QM)s] #2]# 4-§-^}^4- 1987\4 Crown 
Wood#- 'people involvement's] ### -r] # Quality Leadership
Process# 4# ^^=S] #di# 5^^7j#

4dz# o]# ^ $^^4.
S^-y] j9-S- °] # °] 4. iHF0! Quality Problem Solving

# Statistical Process Control4] ## 16# -5L5-s]-4#" y>y};Uf. H#-
-& 4^1 4 #^, 4# ^ #4]4#
a.44^4. ^4# 57H 444 #4# 4#%r 4-# 54 4
4. 49

44^44# 44# 44 4544 #445 4#44

Hazardous
Five

#4^/Ml# 5444#
54,000kg,
# 5.744 (

$100,000 $26,000 34#

Millroom
Madness

4## 24 7R
#5 454 34# $15,000 - 0

ooc/
Fineliners

#4444 4 
4s. #^44 244

8,000 panels
$250,000 - 0

Mixups 454-44 # 
#/] 44, 4-0-

S3. 44
51,000 ( 44 6137,448 $21^50 27R4

Lay-down/
Roll-on
Printing

s454 44 S4444
44

$200,000 - 0

4^4) UNEP(1994)

49) UNEP, Cleaner Production in the Asia Pacific Economic Cooperation Region,
1994.



180 ######

"Hazardous Five"4 443 434m M3 3#* #37) 43
44:* g.33^4. o] 437)- #\43) M3^ #31413#
4 3* 4 54,000kgo)2. 33#4 3#, *#, 4^ 4#* 
$93,299(200 ^ # $367)7}^# 4-3] 4^4- #31 33#
4 #313 43*4 S*# #33 f- "Hazardous Five"# JL*§#4 
4)31# *433 4m 33#*^7}M# 313384. ^1 34* 31 
71# »#* #^m3lAi 7:^33331 34-3 #3). 3)33)4= 3* 
#31 n^#4 # 7M& ##384.

4# 7)&g. Crown Woods) JZ.^43# 31*# #°l7l 4)@M %t 

*43 #, a# ##4 3,o)r f|£oioj s.= #3| 43 7H## = 
S-ZL^i- *3384- °1 #4 400# 434 ##a# S.HS). HBj]E 
M3 4 8tfl ##4 *#43^B4 7f|A>-g-£)o)3I 34 # 7}### 

5^20,450^ 4M84- ^43. #3M3#4 *#4 4^3|
* 4## 34 $549& 4M84.

IE# "Millroom Madness"4 # —47) #3} 4 3 4 3 3)7) #_$_#
3*3 2:4## TV# ##314-3) 4#3 ^ ^ #4#4
* #3| 84 $15,000# 3432 8^4, "OOC/Fineliners"4* #
##3-314 313* #31 23 *4: #3-##3l 4* ##3N 8,0007)] 
7} 7m 3* 31 #3-84.

"Mixups"4 * 19913 "Pollution Prevention Program Challenge"
3| 4# $10,0004 4^7}## 4*34 *#3* 7H#
33 s###31 4#3^-M 313# 34-31 4# $137,4484 ^7}
#4M# 384-



8# n; 3/^37/ *#7/^ i8i

<¥5 4> SS^y ^a^kih. % A}(x|-y^)

34
(37» 83 #333:3 3413 48m*

M/s Ashoka 
Pulp and 
Paper Mils 
(India)

*34*
#7]#

483 3* 
88 0.5#3
5
COD 800Kg 
35 ,
Kerosene 5til 
5403 3 35

25,00084
#34:
15,00084/4883:
118,00084/4 34
4833 333

35*8# 359)8 Aijs.#
48 3*. 334 roll# ¥54# 33 rolls 44, 38
felt# 4* felt a}5^22 8
3; 437)43 3841 53 
* 43 34# 534 34,
dedusting0!) 4# 45* 71*
3#

FT Indah
Kiat Pulp and 
Paper 
(Indonesia)

8544
*343

4133 34 
338 Aj# 
33
8s. 34 
3348 3
3*8 341

4#:
4,2004 84

1804 34
3# 7«3: 
7,00084/3

54344 8 43# 4# 
45^ 4#, 3a4 4^4 
3541 &44 2.4 #5Al*, 
344 4533 85857) 
44)4 35* Cooking #3*8# 4448; 3#3 3
#44 #* 3## 47^1# 
4* 3*4345^; #33
8=*8* 34 2.3 44#

Pyramids 
paper Mills 
(Egypt)

7)13#
*343

50-20m'/¥3
*85"! 35
***84
19-48ppm22
35

#835
155,00084/48535
55,00084/4

45# 4*7)44 5*44
7158* *85«1 35 44 3#3 *7h *#83 23#
8 35 41*18 35* 2.433 343

Beijing No.7 
Paper Mill 
(China)

*343
*8 30%35
COD 36%35 
SS 46%35

¥81. 22,OOOYuan
(481-14)
2. 5O,00OYuan 
(484.34)
3. 100,OOOYuan
(4814)

i. 3°1=884 15 33 2. 
434 52.* #37) 34 
5* =45roll 44 *°1 8 
* =45 roll* A)*, 3. H] 
*3 rosin 53 *43 rosin 
A}*

St Regis
Paper Co.
Ltd 
(United 
Kingdom)

*343
48*

**143#
35 4 84 4154143 5til 34 

8* 8 314# 4 #83 33

434 *54 *5 31*44 
44 3*52 #4* 443 
3 8=442 2*44 88 
24455. 43# 48*4 
2 844a-) 38^1* ## 
44325. 48*

Wood 
finishing / 
Thomson 
Crown Wood 
(USA)

#7]#
StOOOkg 
# 5.7431 
53434 5 
4#3 33

5413 34 ¥71-3
Hi#: 47,35084 
*44:
577,44884/4 
4843 3 VB8

44^71-4* o)#3 44# 
** 3*3 53 48* * 8484 47)2 #348 3
5 4*3^33 *¥71
8* 53*3 43



182 #8^44^

4.

4.1 #443^5. /g444 4 7]#4 43(83414 4")50)

%44#(#443Etl5.)^ 8341484 ##4844 #3% ^ 
## 444^4 #443^2 ^44 03 #4 44-^ #5.##- 
44€ #El#, W3#4%, #7M, #4 3%-4 #%^#33
8% 8 (chip) 4 484 4- °1 44# 441>|23;8"4Ai 4448 4^" 
481 #4 RG-ResidueE}^ 3#47l#4 ¥ 7>4 ^44 47]## 
#^%4- 44^8 7l#o] 4-g-47l #4 RG-Residue# 34444

84- #4# 4# #44# 7?M 3847} 4#4#4 4 ?]]# 4 
#8844 44^8 8# 4#43 # ;!)# %8# 44 38, 44# 
887}3 , 4-44 44# 44 83# 4§-%4-

P.T.TIFICO# RG-Residue4 7flA]~a-, 88-§- 4# 38# 487} 

is. 44/ 48#44 4e%, zieIjl 8 4#4 48#%# 38% 
33 ##^L### #7}#^4. 884# 4# 1.5#4 RG-Residue7}
34344 4448#4 44% #8# 8#4 4438##
& 44484. 44 44 RG-Residue# 40%3 #%##4 %?M1
3 4#4# 444- 44484.

RG-Residue-1- 47}43 4444 44 4 #8 34## 8 83 
84 483 ?MM4 43 44484. 444 4438### 43 
8 4 883 34^4 83-# #444 #%8## 434# 4= 8 
84 3% %8# 8#38# 48-488 384 14# 487}3^
44435.4 4438#84 444 8## 43# 4 884- 48
7|-34 4-g-o. 37] B44 7} $673,700 483 4^7143 1.7835.
44435. 84 $387,0004 44# 884

50) UNEP, International Cleaner Production Information Clearinghouse 
Diskette Version 3.0 (ICPIC-DV 3.0), 1997.



P.T.TIFICO# ^44^ 44"4|4^e ^^r44^4i4 #4 #4 4 
10,000 — 12,000 ppm 4 COD# 20-40ppm_2_jr ##o] 444 

$^4. 4^ 44"r 7l# 200ppm# ##4-^- 4# 4 32% 4
44^ 44-§-#2^4 4= 2,450L/n-r.^. #4"
# ^4€ 4= S14. S4 44#444 4-$-^ X## 12#/h4
^^4 ^s}31 %4.

4.2 ###&# 4-8-fb iS#5,^ 444 cold pad batch 44(4^:

44#4 ^&44 4#^-^-# 444 44-?; 4 44^4# 
4442 $%#4 4&4 4# 44# #7M]f]7] ^'44 
4 #4#44 ## ^ ^4=# 4# o.5kg4 #
o] A^5|j7 100% 4 4 #4 4&4 (prebleach) 4-4# 442 844:
°] #-8-44. °1 44 4"§--8-5. #4, 4"4, rolling# 4# # ##£]

4 4-444-
# #444 9J4^%M 20#kg4 4## Australia

Dyeing Company# 1992# 4## ^4"4-2 4tr#4 #-&& #4 
447] 411- #-##4 3231^# ^ d^31^# #4
M4 #44 4444= 4"## 4"#& 2##%4.
cold pad batch #4134 Cibacron C 4 TL #-§-£• -y- 7#] 4^-4
#44 244^4-

Cold pad batch #44^ #4##44#4 :c# #4 #4 4­
4 4## 4#f4 4& 444-2. ##4 444^: A^^z). aj|# 
##& 4#4#2 m# ###44 4### 44#4 4& 51

51) UNEP, International Cleaner Production Information Clearinghouse 
Diskette Version 3.0 (ICPIC-DV 3.0), 1997. .



Cibacron C4 tifliH' 4S- ### 4dbA]^1d}-.
4## «§44# .padding ?M4 444^14 ##4 4#

M# ## ;1I44 44 4#4db& ### # $1S4 4# M
444 4## #4-°1 4# ^s.4-44 4# 444 ##42 ##
444 a# 4## 44# # 44- 44 #4 Cold pad batch 4
4## 4#4 ^4#4 4m#4 4## 4^444 4# 444^
sg. 44 444;1i44 e s## ^2 5(14.

184 #4#44# 4^4#

4.3 444444 444- #4#44 44(44)52)

4 #4 4 444 2#4 ##44 4-44#d:4- 4?Mie 4# 
44 #&# 444 # 4# 44 444 2#423. 4444- 44
4 4## 44/ 44/ 4#44# 444 44- 444 #4
-AS. Z%4— 444 4&, 2-4(curing), 44(plating down), rolling
npir 444 4 4444 #4(PVAC)4 #4471- 4-#42 44#
44 4#4# #4^- z.44^4 f/}44-

###4- ^_#4#S ## 775in 4 ## dz44# Chieng Sang 
#4E.4|4tr 4444# 444 EVAC 4# ## 4^=4# 444 
4 4##4# 42. $14. 4 4^# s# 44
#44 ^(distribution)4S 44# 44 4# 4 #44 444 s 
## #2 $14. 444 #4# 4#4 #44 M44 ^4#^4. 
O] S<y a]>^o.^ 44##4 25%» 4 #4 # $14- &4 Chieng
Sang Industry a}^ 4## 5-4 #44 44471 444 444 4

44# #4444 4 44# 44 ##4 ### #4
442 44# 70% #d:44 #4#€ d:4# 20% 4^4^2 #4

52) UNEP, Cleaner Production in the Asia Pacific Economic Cooperation Region, 
1994.
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4 7]# 434^4-
##, #44 #4# 3^# -§-#7)7} $1# o_g. 4#4

#M] oj #^7](140m3/day)# ## ## B^e)B 3^)443,

4 30m3/day 4 #4## 44 #444 4## 4 4 4# 4 4#4
4. 34 44^4 4 1/54 # #344 444#
44#3 #B4-4 #4# #44 4 #4-

4# 4#44 344 4# 4^4 EVAC# 4°Si #44 4 
444 4#4 #44 4## ## ^-4* # 44# 44#
#4 4# 44^33 4#444. 3.43. 4## 44- 44# 44 
4 #44# 3^333344# 4b44 #444 4# 44# # 
4#444 43^444 4444 44 <g& -§-4# #4#33 4 
444# 44 43# 4#4 44433 #4 B^, 44^3, 34 
3 44B# ^1B4# #444 #4 -§-444 34# 4#44 4 
4# 3433 44#4 #7h #4#4, #4 4B4 #4-, 34# 
44 ^]444, 4#4 43# 4# 4 44- 4# 4^4 
B3BMI44 4-&3B 4# 4# 4dz# #444 ^#3# #44 
# #4#4# #4# 4= 434 ##44 #4 7H##3B 44
140m3/day4 #4 ##4 30m3/day# ig4#, 3%4 43# #4#

3 44. #44# 284,400Baht/#43 4# 7}^-# 100#Baht/#,

44^44# 3.5#44.

5. sm

5.1 4# Ml 4 #53)

4#Ml4#(Dow Chemical)# 444 4"#4 3^oj 4#4 # 53

53) 4 4aH# 4#^(1997)44 4## 44-



186 *£ A<$'i±nL‘^ -Ah

5>

^4
(47» 441 7l^-§-

Century 
Textiles and 
Industries
Ltd
(India)

Id:
4^14 % 
4# 4#147l

1#4=4441 144 
14=: 20,000144 #4
til 3,oooi5i/i 14

44#144 /)#4^

rWShfiLS l^r #1
7H1

P.T.TMCO
(Indonesia) 44 47^"g 

Id:
#144: 4
7154 4
44^1#

l. 44444 390^M 
ytitii^q: i,100^/^, 
^7l#^H 5,530^-51/^

i^Tn
387,000^-51/^ 14 
4f7% 17\4

(=7M-& 637,7001s!)
3. ̂ 4:53,408^-51/^ 

SIt7^’ 37W
(Wtil-g- 12,074151)
4. $4=4: 601,843151/1
4f7% 1-841

(W^l# 1,105^90151)

*4454= ^14 4
4# Id:# 1@H
1. RG-Residue# 7^1 ■*§
44 ^7>415. 7flAj-§-

2. 44-S.li-

3.14#4=# 32%4 44 
4=# #14=& 44#

4.41414 415. 5
ldg4

Australia
Dyeing
Company
(Australia)

15
lfHr4 4S
7} 44-
tiH#4=4 ^4
4

f-7}: 400,000151 
619,200151/1 14
44=44: 8?H

cold pad batch dyeing S.
5.71]^ 14444, 1# 
*MH 511- 471, #4 
4444 AiAj-g-,
4d^ Cibaron C dyes 4
4# 144=4 45# 1
d:44..

Qimica y
Textiles
Proquindus
SAQ
(die)

41#

la 3 °M 
4^1# 14, 
44#4 #4 
45
4#4
4*44 4n
# 70% oj#
45
#1#4 1*
4 45

#4: 1,850151
4&7}-§-4 36% Id: 
-S^r7l-§-4 50%45 
105,700151/1 14

d:4 a=34 a4=a la 
A}#1±, 44414 1 
#a #4=44, 444 # 
4 #4 ;iia 5>g*#4 
&4=, 4#4 4t11 4fe 
44 A}#. g* 4*4 
TLf47ll# 4 1 41
4)4#"
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<^2 5> f4A^|(g^^)(^^)

44
(#4) €4 #4454 4^4 7] #0|-g-

SEPAREM
SpA
(Italy)

47]# 44#7]*A|
444 44
544d:

55,
454 44A 
5 447M4 
f:#4 7.]#

71554:
2,556 44ltalian lire
544:
l,161.2Italian lite/m'
4#7]4 1-24

4454 45as. 511#
(95%)# 4#4. °] 54 
5 1) 4#44 44 2)
#4#44 AM u 44
3) 4554 #A4zm
ol#44.

Textile
dyeing/
Chieng Sang
Plant
(Thiland)

,54°i\ 545445 71554*15:
1004 Baht/4

91,800B#4 
4&44 162,000Bahi/4 
4544*15 #4: 
30,60mah4d
5^14: 284,4(XBaht/4 
4544 3 54

EVAC45547-M45
#444
4)7-15, 44#@ 
sss.0]e]4 44# 5
4 44544 ^55 5 
4, i40m'/44 ^5 5 
554 5#& 4M5- e 
# 30m'/#4 44## 4] 
7-15,3%a] 4m 45 ^ 
#%= #7% #4## 5
5 4&4 44, 415*15 
44

4]54 c] u]-§-^z]-^o]4 #^5^4]5 /M#4-c- ^4 441 4^ 
% 5521^# 4M#J7 Si4. o]o] Llisaj A]M]^. 'WRAP(Waste 

Reduction Always Pays)' 55ZZ-i8 £] 4 ®8-S- # # Si4-
4-=M4#e WRAP=53L^# 1986\4^.sj ^44^4. 4 =3. 

2^^ M4 /g44 4-gr 444 4^^44 44 ^}#^25 # 
4a% 5^ 44# 4-4 #### 444^4 4^ 4#444.
WRAP 55zz.aj5 ^#^0.5. e444^4 4M44^4
44-4 4-@, 4^4 417]# 4-#^d4, 44 ^ 4-g- 45, e^-44
#4 # a4 4 yj-471- #42 si4. WRAP ^3.2 g# 44## 
44*11###, ##*]]###, 4###, 54##, ^#442^ 44 
€ ##, 7}47} $14# ## #2^. 4442 SI4. WRAP ^52 
^4 44# #-#= 5.5.4.E 4#, #544 44# #44
4 7jj% 414# ##= #^4 #4# 3? #4 #4 SI4-
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4#444# 1986# 4 7l 1989# 4 ^ 42?M WRAP 
X4 4 64#-#fr|l- #7}s}^4. n #4 #|7l## # 44# 444 
$14. 19924 4^4 3-40% 444 WRAP xx^|x4 44
^}#4## 53%o] 4^ ^H.4 if44 44 ^.4^4## -16%4 
3.^4. 4# 4#4 44314 444 4^:4 447> X4 44-44 
# M#4-

WRAP XXH#4 4X4 a>b]]5. 444 °I44^4 'Fort
Saskatchewan' 7}4## # 4^ $14. 4 7}4## 7}7} #4 #4 
70%# f ;i|4 90MW 4#7}x 4## #4j ##4s 4zj 4#4
4A44# 4#^4 #&4.

m4 4 7}4## ### #7]###& 4s4s 44 4^ 
#7]#4"#4 47]4#^X. #4:4. 44-4 Fort Saskatchewan 44 
4# WRAP = X3## #4 44441-4 4 #4 -n-7] 44#4
4### 4444# 4 ##4#x# 4 #4 1989444 199344
4 47132.4 4 #44 4 40% 4X444. at Fort Saskatchewan 
a>44# 1994444 4A 44 4# 4 4X4 4
X 91 #44 #4 4&4444 4# 4#4##4. 4# 447} # 
#4 #444 4411- 4471# #7] 4 4X# x#4#4 4444 
##7}X# #14# 4 4 AXX Fort Saskatchewan 4444 4X# 
4444 7}4^- ##xx 444^4- ZL ^4 447}x 7}#^# 
9%(4,ooo#e]/4) 4444X HU### 8% #4#44-
44 4X7}X7] 4 ##4 sill- 444 ## 44##4 ^flA}## 
#41 A] x 444#X4 4# ##7}x 4 #4# #Xa]^ 4 44# 

&444 ## 444 4 44S. Fort Saskatchewan A}4## 
'Off-the-River'XX# X# #4 44 1,800m3 4 #4# #4 #4* a]) 
##42. 4S4 '4# 444'# 4#4 4^# #4 s.#X## 7} 
44 4#4s %14
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6> f4AB2||(^*^)

-851 494&4 944 4*41*
Nikko fine 
Products Co. 
Ltd 
(Japan)

**7119
9#*

4171# #983
H])#7l-i7l- * 8
4 38 4494
884 8344 
*94 83

4#99AS
750 Yens/kg **4 
# 44

4*4 #8 #45*4 4 
8 419 * 44-°lt-
4194#* 34184134
994] 4*

Philipinas
Kao,
Inc.
(Philippines)

9#* a%)7|- #*
Glycerines) 7}] 9 
AS. *9A8 4 
3

Glycerine 7H9AS 
P32,000/8 #4

oleochemical *88 9 4
a}* 4841341 = 4- #4 
418SS4I3# 44#*4 
#44184 *8* 834 
3 #44# 48 #448
* 98# * 8* 48* 
4- 22.8 288*=S4
3# o|#_ 4^41 *88
3* 98* ## #448
* 4944 4*444 *
243 4*.

BCR's
penta-erythrito 
i(PE) plant 
(China)

*994 ** 91 *84 
&*9 #94 ^B
** 83

*8: 4 1,20084 
2**94 #34
** 83s 39#
4/8

834 *8 *8*2* 3 
84* 4°l2S 8*4 #
4, 9*43# 98, 84
#44 *4, 9329

The Beijing
Yanshan
Petrochem
Refinery(RBY
PQ
(China)

9#*
*998
8399

501/9 83
#7)3^]: 
44,0001/ti 83 
9* **:
44,0001/8 83 
COD:
901/8 83

3008 rmb/844
4*48
1. 1.858
(1-7}: 3008RBM)
2. 1.798
(18: 258RBM)
3. G.08
(*8 48RBM)

1. ##4 7}3* 4*44 
*93 49
2. safety gas4 *95 49
3. safety gas94 *93#
49# 4 * 44 *7l *
*4 ^B*

Exxon
Chemical
America
(USA)

847114 44# 83
1,5008 lb/8 
*#sse
*85.4 88 4
7)2883

*8
58-13884/93
4*48 1299

*954 ***** *4 
4 44 4*9*95 92
4 floating roofs #4

944*44 *994
847)14

4*444*88
Ho-gas(8S)87j
8 *45 444 
4* 88
44* 4* **
4* 44
3414# #9* 8
3

1) 4*444*8
8 5.988/8

2) 444 4# # 
8: 4.948/8

3) 9*4# #8
0.8448/8

* *44:
1.8448/8

8*444 44*# 88 
344 *484 44*3 
4*4*82 **84# 
°1*84 **#4714 4 
4** 9#4, 987)19 
^ 8834 494 * 4 
*449 44 #44, 8 
811*** 83 4 *42 
/892 *8*8* #44 
4 8# 34 89 83 
Biotas 8^-44 98 9
44 ^ Seal-Leg *8AS
7B389 *4
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6. eggrn

6.1 ### #4414471 4 7] #4

7}*# #4 414 4^1 ^ #S 4## 2j]0]E ti)*, 444

#, Z1213. JlM7]# 4^4#sg. MW- ^4s s#4 Aj-g-
4# ##44 til3:-^^^5. °in 4-ye7} ?7l #6_g. #*€ 4 
yy## *5)1#- y# (fume) 4 S###. •

4-^4—4 £1# Barry Mansfield Smash Repairs $]A1"^" y#5L
yy sy##4 M^-w A}#^ ^ 44# yjsy #
M# y4W 44 44 ResprayingM47l4 44# 4^, #4 
4 4-4# 4W# 4 A}*4# #4 4#4 4-^, 3.43. 4^4# 
44#4 #44-^# 4 4 s^yyy.

J&4 a#4y 4##, 44- ##4# 30-65% 4s
4 4 y* 4=4 4yes x>4 #4 yss 44^4 ### 4d= 
#58-11 ##7)* A-|] 4 S'!-#- 4 A]-*#-* #4# #4444 A}# ## 

4 4A]#-4.ycK dz^4 4 #^4fe IIM 44=4 44s 
7^ 44 4-#4i% 4# 4-71 4yr #4# 444 #
El* hl44^ 4 ==# y* 4## 44S71- 4d%^4 4# ###
# y^4. 44y- 4s# ##4# oi** Nz$2,4ooy^yy, yy
44s 44=4-# nz$6,ooo, ^4 tii* 444 nz$i,500# Ji4#-y
y#7iy* 4#4 ###4.

7}#y# #44 ^ 44^4 yy^}# y y^i
## terry towelling-9,JeL # #4# A}#y.y. a}*5) * #4# m 
yys ##44 yy sy# 44# 7}#% % 7]]A}-g-y^* #jl

yj! yy^l-zl- A}*y^ yy# 7)|Ai.#y-o_&^| zi til#* yyw 54

54) UNEP, Cleaner Production in the Asia Pacific Economic Cooperation Region, 

1994.
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SI 4. #4# 4 44^ 4# 4-M4 444 4# 4 4 4)#-§-^^l 
4^# 3.### 4]##5]4 n|]^ 4## #jh4^ Sr# 44# 4 

## 4#JE #d:##4. Ojoj] a]-# #^]]## cTMalM?]# 
4 #44 45% #^442 4444M4 #dz, #&## 4^4 
#dz, 4^4^ ##4 #db, ;]]## 44^## 4# 4" S14#

7. 34

7.1 #441# ### 47]## 3H44W5)

PCB(printed circuit board)# iL# PCB4 #4 4#4 44/'h" 
#4# ##(electrodeposition)#4 A<§###• 4 #H" S^# 44
##44 4^# 4## ##. 44/#4 #%44
4 4#7] 444 30%4 #4 #4" fluoroborate# 47]#4 5.#4 
4 814- 44 44- TTT^3) W## 2^5# 4##
##4 S^4%44 4 ##°.^. 41444 #4 fIuororate7]- 
44 447} #4^)#4. 4^.# ### 2#4 ### #4 #-##4 
44# #4 31^4 4## ## 44# 4# 4" 444=

- 44 414 #4 fluororate7]- 4#
► 44444 #4
- 4444 4-8-4 4dh
- i7] #44-8-4 4^
- #4 ##/#4 ##4#4 44444- 4#### 

m44^ #o.^4 ####4^ #4 ### 4# ##.

55) UNEP, International Cleaner Production Information Clearinghouse
Diskette Version 3.0 (ICPIC-DV 3.0), 1997.
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<¥5. 7> ¥^3H(^HflEAhg)
"94

(*7)-)
444* €4424 444 71*4-8-

(USA) €5.44 50%4 €5*db 
47] *#5 
3040%*^

¥4 §i* -
€5 47)4*4^:
ii2,ooo¥e]/€

71*444 *
3A124 *€5 44
##/]*

EC Meyer
(USA) €544 90%4 4¥

4 €5 4* 4 
2

47)*4 €€ 47]
4*4 425 ysH 
5,200-52,000*4/4 7i 
4

414*44 44=1- 4a 

4]S4 7l]A}*425 4
2€4 ** A}*

Thom
Jamkmst AB 
(Sweden)

€47#
¥47#
€544

4714* Si*
*4147]# €2

¥4: 434US45] 
46*us*4/'d 44 
(4454-g-, 4714*,
444 * s.m
4¥7l4 117#

24444 A]*** * 
€5 44 #44# a) 
*€¥ Hedrostatic 
powder painting 7]* 2
4

Bany
Mansfield
Smash
Repairs Ltd 
(New
Zealand/)

€47#
7H^g-

¥7]24 *2

dh
7#€ 44&€

4&* 22.444* 
2.400NZ*5.]
44E.4***: 
6,OOONZ*s]/€ 
444*44: 
lp00NZ’t4/1d 
44=714 47#

i*¥¥7l«- 4*¥, 
4*44 3Li-4ti 4A 
5 24], 42* 4 ¥4
4€*(€4|. 44 *),
4*44 24 414*4 
7*^]*

American
Enka
Comopany
(LEA)

¥4?#
4€-§-

¥¥€542
#|7l* *2
7]* 7}*4*
(virgin) *@5
5** 4 42 
¥4 42

7]*7
*4^
€54
P6
44=7

#4*25 2
k 7,500*4 
* 5,600*4/* 
24* 9**4
4 17#

**44# =
5*7] *2*4 90%
44

444* ¥4;# *4=^]*4=, 44=
#4€, 67)- a#
2] D]A]*0_g_

€4-2-4 44

¥7): 4A)s), 44* 
^7)14 ^1* 1,650?}
€
- #■ 3,10044 (124
7l¥)
(¥¥¥ 42 1104-4/
€, 4¥* 42 1,858
€€/€, 4*244
42 H^75^00€/€)

4*444 *4* a# 
¥41 ¥44 7#* 4
4) #334 €44€4 
41} 4443 9^ 7# *
7]* ¥44-2 4€7l*
¥¥ 24-71*4 4% 
45 3 ¥4;TMi 4* 

¥¥ #44* *44
4¥ ^¥44 Row*
/#€4 244-4 9) 
¥4€4€* 247]* 
45 4 TEST* *-*".
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M Wl-§-o] ^^/y-o,] Ojg. ^^.T# qt^. y]^.
41# °] x>o]^ ^S] «l-§-S] #±£. ZL x>qfli: #3# #= ^4. t

B3^* S3&^ 1249#^ Mj-g-^-g. &79#1 w
g 3-^*- $9= $1,730 090^37 pre-dip $9=#M)-§-
^ 4 $5^5009^-0]^. zieji#
09 M9-§-.S% #^59wlM 79#0.3. 7999 4= %%4-

<^5 8>

"94
(37»

4#^# ##4&# %34^ 79*49-1-

Chartered 
Metai 
Industries 
Pte Ltd 
(Singapore 
)

#79* &&4# t%7l
#429. Bli#5- 
4:

#7}: 18444
#4| 8.7444M 
M44 59 -R-4M] 
€4)
394=4# 2#

#44# f-79-29 -R-0## °14 
# 79-7^94

FSM
Sosnowiec
(Poland)

#^799# chromic acid
80%, 9# 95%,
4# 80%, 4^
98%, 4*! 96%, 
44= 93%#di

f 4 36,000##
4 93,00044/4
394=79# 2?H

4944^ 799#, *@-^444
79 4^0^ ^^,#4#
414^3.4 -§-*2] 44°9#4

4# #4 a#79#
& #4.

Arcellasco
d’Erba(co)
(Italy)

##7)9# *44 95%#^: 
7959 ### 4 

a# #4
4#^z4 90%
#d:

^-4= 31.800# Lit
#4 35,600# Lit/ 
#^4(#5.4, 444 # 44=4, #44 4 7144 4 if)
394=79# H7H

closed-loop heatjH
44
pickling# phcsphating 4# f49 
cascade# 414* Su- 44#414-8: °942## 4##49 4
49 *%4= 44

Galco
(Tanzania)

#4799#
#4799#

47]# ^
4##^ 799# 
#2.409- ##
40% #dr
094 44 2.# 444^13 #
4# ^2. #*

44 1^47##
700##/#
394=79# 2#

galvanising0!! #2.44 *7|4979 
#4 -M4, "@##2.429-29 *# 
2/§, Self-locking 44, 4
7] a)4=4# 44, ###2.4294 ##2>#* a}-§-#^ wet
process:!. ##.
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<¥a 8> ggyti

*4
(#7}) €5) *443.* #31# 71HN*

PCB
4**7}
(Hang
Kong)

*7]* 3i*e #*
fluorobarater*
#5
3l*7]*7] -§- 
*®li7]a ti]-|
* 4##57l*7}*#
o] 4^#

***^]5*5 SR
31*-§- 1/730’3-si

5,350*4 
***44 *#*
57}** 31*7151
*-§55. 7}4f#

* * **

*7}3]# *** *4|3|7]#4 
**# 4^ *****
* 5*# 5^3| 7)#. *^#
31** **- fluoroborater-g- 3]7] 
?M 7]*7}#51} #.

Whyco
chromium
(USA)

#*7H* 4*7}##70% *# * 
jh 5#*# 
**, 3*1# 
7]# ^1#**

45*7} ^ *#*
*#, 3*1# 7]**

-9- 4*7}§-#
#4

71*7} *## *###4| 7]# 
4* 4*§-3}6|| o]^.
Sfll-fi- 44) Whykore nr 5*# 
4* 7fl*, iaif 5*44314
^44* #% ^a44 *##
531 #3] *4 7]*#4 cfl# 7]
44* ^3|# 3M**# o]# 
%M 4*7]## #o).

S*7]5]
-@4
(Japan)

*7]# 31^ 314 ^
*14, *51

4 #
5, *5** 
#55 ***
#5

***** 4¥&
* Si#. *5h*#
##, **#* 4#

5**44 *4§1* #*5# 
** 4*a}#4 *** 4\n *
7|*#*t|7]# 7H*. 7}*5# *
4 444 4*314* 2iot, 20 
71*3*1 7]*## *2.4*2] 
*3)E.** 91 ***### ^ 
44-* Ippm **55 *###.

**5#
#^7H*

31*# #5
§i a#4 si 
4 5^*5

##*-7% ol*m$
*4, 7}#^*7] #

Si 7]**7}: 3 <3 
S-g-S]*-^**#
5. -1 1,860#* 1 
4, 31*715l Hi #«1
#*55 # 1,000* 
*

-5-##44 37} 2#* 67} 3
#55 #*4* 7lM*#.

- *4* *41- *
**#& #<>15 #4* 

3M* °i*3#*4* #*n # 

*#* 3)714* *4 4-9-#

IONSEP 
Ccrparatio 
n, Inc.

*4# *«H3|7]#4
*5

**#-§-: 2,372#*, 
2i7l*7>: 25,000#*, 
*44: 4,328** 
4*7]# 6.9*

***-3}7]* bath solution* -g- 
*=>1**51- *31 *44*r * 
7}#*5545 4# * =5*1
5* *#*3}7] e]* **# p]

44.*5 4 "452] #*o]##
-n-7]*55 bath solution*
-&
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8. Biotechnology

8.1 #4# <844 3# (#^4a)5G)

€4 3M %!^- 4^- ^3#^r 4##f3:4 44 244
4- 24%4#4 44^c <84] 34 44444 544- <8
44 4^. 3^#3-#4 4^-43 4= 24#3-& 414% 3
#4 33# 44 3 4)44.44. #^4#^ 544##- #
#% %s. 4-¥-4^4- 44# 434# % 4 4-§-4^7} 4-2-4 
21 444 44^3=15 4# iKg 4 40L4%3. ^4 4#4$14-. 4
4 4-2)- l’cM) 1/500#-& 44## Skjem Tricotage-Farveri# 314:4
44 344 ^ #34 #4# 3^4 4^8#3#.

Skjem Tricotage-Farveri# 199444 It 4 4 Hr 4 4 ?}# 4 a}-§- 
#44 Thiosulfate# Terminox Ultras. 524 6}4#. Terminox Ultra
# #4^4 3^34 444 ^^444 Novo NordisM 44 
4^5)3. #4 4 #4 °1 4% 44 7>4 uj-s. a)%4- /%### 
44r#^r 43:% <84^.4 11/60034 n-§-% 4-2-4 #
#4- 34"4"-3-4 44- Terminox UltraS #5)# 313:4 -4# 4#
4# 2#?}# 4^ ^-3# 54# 444 ^3343 244 4 
44 #2# ## 4344 3:3 W #4#4 %# # 444. 3.
% % 4-#%% 4## %#44 Zi 33 #3#2# 3

^"4-3 o_^ ##43#. g-^oj) O)# 4##^4 ### %7)- 
3:4- #o]J7 SldkAj-4# 100% 4##43 34344 Termonox 
Ultra# 434-44^-3 3&#34 444 4%]J7 10-15#44 # 
####:# 444 #4# m 44". Skjem Tricotage-Farveri7} #4 
4 42##33 Terminox UltraS 314% 4# 3% #4#

56) UNEP, International Cleaner Production Information Clearinghouse
Diskette Version 3.0 (ICPIC-DV 3.0), 1997.



196 Ah #/ €? t2

IAS. 44 ^4 4 #4 ^x}7\ ziufl^ 4-g.# ^ $IJL o]s^
9!4: 2.780GJ4 444, 160t4 4tl#4fL ##,

13500m^ 4 -§-4=, 70,800m^ 447}54-, Zie^jl 4=15-30US$/tonfabric
* ^44^4-

4544^4 44>4t4i4 3:ir4^5. «v-g-4-7l 4414
^£7} ^ 2i Terminox Ultra^ ZLZ\ ^-§r fr5* _B_4
4 #m4- &"%- Terminox Ultrafe- * 54 ^ 4"^:, 44454 4­
5, ^444: 45, *4^ *4. ^ 5^4 7M3. 44-

SSEM uu

^4 (4# iKg#)
Terminox Ultra

# 1944 104 4
444 1.9MJ 0.04MJ

4 8.5g -
Terminox Ultra 10L - 3.5g

Processing time 105min 50min

9.

9.1 Guestline Days:^ (715)57)

Mahiudra & Mahiudra44 54-71 715. Tirapati4 Guestline 
Days3L^ 1417K4 4^4 ^ 7H4 4554, #5#^, 44^M, 4 
445^4* iL-n-45 71^4 4 5#^ 4m* 4444 44 7} 
4 455 4.44-5 $14­ 57

57) UNEP, International Cleaner Production Information Clearinghouse 
Diskette Version 3.0 (ICPIC-DV 3.0), 1997.
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<¥$ 9> WH@)

R7» 3333:4 343 71*41-8-
Skjem
Tncotage-Far
ver
(Denmark)

CG2 3# 1607} 
d;
444 2,780GJ,
** V500m' 
3<g7M= 70,800
m' 34

4*3-4* ^1*# 
as 4**
4-SI* ,
Teminox UltraS4 
4#AS
15-30USS/ton fabric
34

33# A443 Terminox 
UltraHfA #4* Sd:* 4A4334# /}*#AS434*44 3:433 *
4# 3* * SI*. 4#4 
*d:4 #** #4 #A°1
JL Teminox Ultra 3d:*
100% d$**sH3 3^34.

TME,
Institute for
Allied
Environmental
Economics
(Netherlands)

33A4
34Aj-§- 3d: 
f#7]j# * *
¥ 3# $1*

9*
7M1*# 3d; 3 
**#3-A 7)44 
## ^7}, 34 A} 
-8-4 ^3 3d:

44*(denim Garmerd)4
**3341 34* A^g-4 
*4# 3#S.9^4 3db 
Al*.

Cotton
Technological
Research
Laboratory(CT
RL)
(India)

4#* #**44 %}7\
# 3d:

iS.4S(4343)
4 *44**: 34
3 rupees
H}o]^7}d: 12,000
mYyear4# 63,412 
rupees
U15. 24^/year4# 
2,400mpees

344* ***-#*
5. 7}as. 3444 LPG4 
Al** 3d:4, S# 33:
4 44 *#** #* 4 

^1*4.

British Sugar 
pic
(United
Kingdom))

#7]# 3*4 332#
*7}

*4:
750,0004*5
3*4*:
26,0004*5/334 
37] Am
8,0004*5/334 
4t37kh 41344: 
25,0004*5/3
4*713 123

A}#* Al^0||Ai U)|#5* 
COD7} ** 4*4 3:713
434 3713 43# *7} 
#A3. 343 434]Ai 3 
#3* 3147^:* 4#3
4 **^m# 1=4 35
3 3AS. °l*f-.

Globe Export 
Fisheries Ltd 
(New
Zealand)

4#* 3il7]°l] a]# #3 
3# 3d:
Biogro organic 
label q#

4*713 43-63* 
## 4C H:
15,00034/3 4*
7}%-
4°lA7fd:4 44
443 3d^ 
65,00044/3 34 
444*
20,00034/3 34

^#7}*44| 44 t##
* 144 &43A& 43 
455. 434- 3*1# 3 
43* 43.1- 3* * 3 
*. 43* d^M 3A4
#4 *34 *44, ** 71-44 4*3.

AMii44AlS]# % -t-4^ ^.2^4 -i-S^rS. Aj-^-^Cj.. ZLEiJl ~o~7] 

4 #4 #-*-#- Hydro-pneumatic ring system* zj- Sf#*
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4 #4^115.# 2^144 #4 ### &144- 4#1 4 -M
1, 4 45:4 7) tiflih41 4 ml 4#5: (grit chamber) 4 7) HH
4 17)# ##o) X] 7)5)0) ^7)2:5. #444- #7) ^(4)7)^ £4 
1, 4442#, 4112)7} 1444 5)5)£)J1 o) A)s)^l 44 4 
^4444# 7)4 f 7)#^=Lg. *2) #444. o] 7)2)H 15. 

114 1#0)l} «-^0l| 0)-g-S)ZL #1 #1 444 14-§"15. 4 

-§-#4. 2.4 Guestline Days3:^s) 5.1 41 °1] 1 424 2-447} 
01 o)A) 5)# 7)ofl o] 3^4# 5.1 212# 5]o)&Ul 44 2# 4# 

444#o] #0)^ ###24 21 #4 #444 #7]2#4 T=
- y)^ #442 4# 7))##44 M #41 4## ###2 
4 #4484- 24 #421 444 ^##^7} 7}# 4 7))^
5. 4#44 47)7} -§-o)4 #7)^ 444^4.

##25))7)4 1:4 41 ^5))41 45.2 7}#4^ #1 41
7)4 #14 4444 # $39# 14# #2 44- #7)2##41 
4 #14 7}## #E)# 7}#4^ 7}^# #0)^ 7))#14# 7}#4
4 #1 124 441 7))#4#-25. 7}#5)1 2## ^214 7} 
144- 22)2 19914 2# 4 44# 4 A>-g-s)s)4 #7%4 3:15. 
#47}! #4 41 jel## #44* 4214 #1444-

#37}4| ^7)5)1 ^1 ##, 1 #1 7B#^^7M>B 4
4#3% 2414 441 121 145. #144- Guestime Days5:1 
1 7))7}14 2)7M)#& 44 ZL#4 2#l#(packmg)# 44 44
^)141 43-44# 11443. 244^2 3 444 4## #2 
4S!^4 45)4 2^1 #7)2) H22 44 ^-441# #27)^ 
4 5.441 44442 4# 3.5%44, 42 13%4#35. 144 
3# 1#3}2 #7)2# #4 4 ^44)1 CFC5.4 414444
lithium bromide# 7}#:5}b) 7)14 halon 3$)-7)3 414444 
halon 12115. 4^1444- #71)1 5L##SH 44 223^4 4®| 
#4Cl) O]^ 24 4-44#4)7il car-pool4 7.>4t)2) o)-g-4- 4431



45# 7}##* rflo^^ji 4#. 444 4

# 4## ## "water shame"# 4 ##4 #444 #4"4#4# 
####=# 4#4#5 44-

"The way some people waste water! They wouldn't if they 
knew a few water facts. Brushing teeth with an open tap uses 
331iters, a closed tap uses 1 liter. A shower bath uses lOOliters of 
water, a bucket bath uses 18 liters"

5LxE- #4 tilA)4 pack41 "save the planet"4) #X)

5. 5##4 4^# 44^r Cuestline Days5## 44
#^#-5 45# 44# ## 44 55, s 4# 4 4
5.4 4# ## 45 si 5##* 215.4 4445 44-

Guestline Days5#4 hydro-pneumatic ring system# 5.^5.
# 554# 12##/flush# 4 844/flushS. #5445 4#
365,00044(39##)# #445 44- 545 4^-4 150,00044# 

444#455# 4# T585#44 2^i5kw/44 ###455

2,409### #4# 4 44 54 4#, 'g, ^ ##
44455 # 43## 4 #4# 45 44-

10. 7|Ef

io.i ^#-^14 #44#4 7]#44 #AS4^ ##4# ^|^4 4 
4(#A]3.)58)

Industrias Fronterizas CMI SA de CV4 444 44 4 44 4
#4^ #41# ### 41 4^#4 ^441# 4#4^41 4 #44^

58) UNEP, Cleaner Production in the Asia Pacific Economic Cooperation Region,
1994.
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ZrS. 3)A}-e-5)l#. J2.fi]o] ^A>o]3.^ Ali^oflA] ^Z]-A|]o] 7]#

^#* 3j7]^ 3H^ 0133-0] ^2 5^ ^43j^ ** 4
7145.3=# 71-431 ^^A] 7142.4* App ##4^4.

<¥H 10> SS^y ¥¥AMI(SS)

<84
43 #33&3 343 7l#tfl*3m 33;D3

3&44
4##
471#

#¥/<'l#3
16%345 3 
43-TtiH#4:
34

Key card system-2] 4
33 -W33: 21US33
/unit
#-¥3344^:
#¥ 3 34345. 
2,412US33/^ 33
(3)#7l3 307||-@) 
7)443 11%345 
6%/3 34
keycard 7,)4^55
0.3US33/3* 33

#3 33t> &#3 ¥#3
3#°1 8Rz #¥3344 
g 33-
Keycard 4 4^ °1# 
7)4333 44355 S 
##7).

The
Budapest
Hilton
(Hungary)

437114
4&#

471# #3
30%ol4 34
low water 
cvcle #34 
4 47)#, 4
344, ## 
3 34

43#3#7] #33:1 
333
43# 3#7l 3#7] 
3 13
33% 3¥4#55
40,00033/^ 33

low water cycle3 3137)4
4#
33-34 low Hush3 33. 
43, n"¥4 -§- ¥3, ■§■ 
3, 34.
433 3 #¥33# Tent
cards# 334 #3-
3 3% 3# 43-

The Hotel 
Guestline 
Days 
(India)

43;D4
4e#

43#
34
#¥%= #3

hydro-pneumatic ring /]
4^3) 3% #¥33
55 3933/3 33
#¥3^M#%55
1,58533/3 33 ‘
2,815kw/ti3 3355 
2,40933/3 33
3#, % #3 4# 3 
45 433-3/3 °13

3 3HHH3 53155
#3°1# hydro-pneumatic
ring systems*
3& ¥3, 4343 4¥ 
# 333# 513 333 
3 3¥5 °1#.
3# 447)3 35 53 
33 #33 33##34 
44 34-
^3%-33 15345 cpc
53 333 3 lithium
bromide# 4#3"5 45)7] 
5 333333 holonl211 
5531.



## 201

<¥$ io> ^^A^|(si)(7j)#)
*84

(47»
8888:

-84 888&4 8418 484#

Hotel
Inter-Contin
entai
(Keyna)

44441
8^44

44 44 847]
* 1zl88s 4
###AS C02
4 °M8 7K:

twin speed S.E]2]
M.844 4

60%
4 ±#4±.

-#84 9-4=
28.58#4
1S#7]
40884
4444 8a#7] 8 
54-g-: 2884 
85S48 4S5. 34
884/8 84
twin speed 5-4 _&84
4 8€r 95#88 4 
8 88= 8.4884/8 
84-

447]# 888888
R-134(HFC-134a) 847]S 
Z4I82 9 847]# 8 
h87]s. 888 #87] 
98 AS. Power factor# 
#7}-.

Phuket
Yacht
Club
(Thailand)

844^
85.44
4#f

40m'-70m'4 -§4=

4-85.98 48 
74# 44#A
& 25%84#4 
4&.
44# 4#

6%4 88:
1,05644 84=
44# 448t-8AS
88 9"9= 32-4884/
8

8#88 84 ao-Bag4 
48 849# 884 °] 
#, #9# 88 844#
A]## 84L#87] 48
95894 50C848A 
S4 41484 Jl#9 °] 
#, 8###4 98/##/ 
88,
88-SL&4S4I8.

Secretariat for Social Development (SEDESOL) S}- Texas Natural 
Resource Conservation Commission (TNRCC)-S] f ^ AS 
Permanent Pollution Prevention Program0!] a]-2}, TNRCCS] Site 
Asistance team0] CMI# ^##4 -2-n ^"^1# -r]# 7]-#^#
*}JL CMI8] ZL# =^Zl^°] = 4] <9-1]# ^-§-^1-^4. 44 °1
44 ^S8] 4-§-44 8]8]7> ^44# 4^4444 4444

4 °] 444 J243E4 °]4 44s 44 444ss* MHNzr
tramp #4^] 44444- 444 e4s ^18] 4#5] 44
# 44M4S 4444^4 4S4 ^§44 4^#-
S4 3L1-4S5. 4 2l#4- 7]#4^-°] 444 #444
(ultrafiltration)^444 #4 7]#4#°.^. #44 ^^-4 4## #
4 4#4S 44444 4s 4#(fuel-blending) 444 444 4



202 3#/3 3

45# #$14- 5# 5433 3# 4444 4 #4 ##44 44 
4= 3 5# 55 1-44# 4* #4#2. #334 44 55.214#
34343. 44 4-8-4# 33#33# HazClean-BT5,
Delta-Omega Technologies LTD44 4444. 4 4444 4# 4 
## #444 8GZ 5455 3-444. 444 tramp 54# 44 
44 44# 4-8-44 #44 34# 4= $14- 45# #45455 
CMI# 444=4 444 #3# 443454 341534 #4# 4 
5 444= 4-8-#4 414= 4# 3# 4544 4# 4-8-# 3534 
4- #44 344 54# 44 4#3 4444- #44= 4#44 4 
55 44 26,00044# 343454 #44=5 44 34534 4 
55 280,000444 4## 44# 4= 444- 2145 54 414=4 
44 4355 55444 43 3,ioo#44- 4134#34 455 4 
3 62,000344 4-8-# #4# 3 444

10.2 43 34 #4 #34 4 4 #4 #4-§-(4)44)59)

## ## #55 43 4333 34# 21 #3 44 34 3 
3#44 4#4 54 341# 443444 443 33# aH433
444 Altech Technology system## 3## 2# 2; It (System
Crystal)# #^134#4 4 35## 414) 45 35#55 fl)44 
4 7>3 # 33 33433 Black Photo34 ## 3434 33# 
35 33 43## 7H3#3S# 344. 4 43# 44 265,000L 
4 44=# 3#3454 3^1)# 44) 45 35#55 44 750L4 
44=# 4335 44

35# 2#5## Aqua-Flo, Chemicharge, Chemnet# # 7}3

59) UNEP, Cleaner Production in the Asia Pacific Economic Cooperation Region,

1991
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#2 #426 #443 34- Aqua-Flo2 4^1 46 #44 463 
26, #4 #^-2). 3#4 4## #43 #4# 4##4 97%# 4 
647] j7 Chemichaxge2 #4 3 4~§-42 44##4 #4 3 44 
3464, 433#3 4#42 44# #4 90% 3## 7%# 4.3 4 
#42# 34- 444- Chemnet# $44 43 44##34 ## 
4#44 3% 3? ##446, 634 #4144#3 %M44 ^3 
42# 44. 4 463# #4 44" ^#4 44, ## 644 36, 
444- 443^r #4 44## 434 36, 43 3# 3334 4 
4# 44# 44 46# 4# #3# 4# # 334-

10.3 S. C. Johnson Wax60)

12,50044 364# 2#42 %2 533 344 #3(19973)#
32 33 S.C. Jorthon Wax4 423443 Sam Johnson# 434 
26 197534 2#4 4343 Aerosol# CFG# ^J344 ^# 3
3 426 3X434. 199034 334 3 442 4444X62^
4 344 #X# 4#4 344 31343 #3;H43 ^#3
4. 334 413 3X2 34432 343 1990334 19953 33 
50% 344 4##7j# 3334- 443 3364-2 ?J4 333
33 343 3#4- 443 334 4M# 364- 34# #41 34 
4 ^ 4343 334 M-43 44# 43342 434-

3#3 1990334 1995344, 334 19953-20003444 3 
X4 44# 34¥2 ### 24# 4#32 34 34 199034 
19953444 #X# #463 4#4 3-4

- 4##3 33 36# 3x4 4## 1995344 20% 4644
- #3 3 4463##, 2#4I4#4 344### 1995344

60) http://www.wbcsd.ch/eedata/SCJ.htm



204 #4333# A^/33

50% 4433-
- VOCA}#33 2000344 25% 4^34-

S.C. Johnson# 1995344 ^#-g-o) o}V| 4^ 45-4 A}##
25%4 #545.4 4 26.8% &4 4=4 ^ 44#
"g#3, Jl^$ll7l#ja] 44^333 50% 4 #54 °1] oj=# 5. n]4#
46.7%# 4^3^#4 VOCA}#^=# 1995344 16.5%# 3^3^ 
4- S.C. Jonhon# 199542] #5# 333 4 1995444 200044 
44 AH^.# #5# 4#4 4:4 4|^c}.

- 4#-§-4 43 AH&# 354 A}## 2000444 30% ^7} 4^ 
44,

- 44 3 33#^#34 44^33# 19953# 4#
#5. 25%3534-

- voc A}#^ 25%4 #54# 444 3334.
- 334 4^133 444 A}## 19954# 4### 15% 3^3 

4-
- 4# 3 #444 43 37}# 43: 4##44
4434

- Eco-efficient 44 A] 5^# ##34-

- 444 ^ 4144## 4344 4#a3# 4# #434-

1998444 44 4 33#3#3, 44#4 444#33 1995 
3# 4e## s%# #7}#334Ji 333 1995334 1998344 
n%7} #7}4^4 voc A}## 19903 4e#a. 24%3^3$!# 4 
44 A}### 19953 4# ^s. 34444

s.c. jonhon# #34 33 44444^4 434# 343 4
43 434^2. 4] 5.# Eco-efficiency# 4333 4 4a}4 344 
4337] 44] STEP(Success Through Environmental Progress) 7] 3
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if- ##43 #3- 43# Eco-efficiency lc.4 Jim °] 434 #3#
4^H# 3:4- 4 ##ZL 1992##3 313^1) # 3344 #4 42,000
# 44=4 ##JI o)M. Jg.^ 125tiJj # %5j* ### # 433-

Eco-efficiency# 34# 444 3|4#3ir #44# 43 Glade
candles# * 4 #43] ^ 3144 #4 434 43# 7% 7J3# 
3# 3433_m 4&4 a?]# ##§J4 #31431# 6%
4. 4^. 44 #34# 47j# 4 #^2. #mAJ4m 1,536## # 
4^-&4 3,632#34 Hi## #4# 4 ##3- zislZL ##m A}#
# #4# "VECTRA"4 S.C. Jonhono] 7)) ## 3^-^- Cleaner2}
Stripper3| 34 44 Mm# A}## ^ ^m# 33 4# 343- 

4# VOC21 Aj#o] 42% ^^3.(150#) #31 #m#44 
2% #d:3#3. 433 3314 S.C. Johnson4 A%m# #3 #m4
DfE(Design for Eco-Efficiency)# 3#4 A r3 m3 °1 #2] Aj]^.# 
NA Profsssional 3lm#34 433#433 34 7J4—34# 4
43S#, #A]oj] ^3 ^ 43# 3 #JE# 3344^3.
434 333 # 433.4 4## 33 492,ooo#3# 43# 4" 3
33- S.C. Johnson# 433 3# #435 #34 334 green 
ethic, #3# 3444, 3##4 M4 ### #33^- 4 51 $1 
3 44# #3 3d=7j 44434 337J #4 33 444
Eco-efficiency# 4]#71]##34 3333^- #33 -S-di# Al{g_#
41#7fl#mmzig4 ##A]^3. o]ej# M4 34 #33 7fl## 
7f4#3i 3433 44334m 3333 ##### 44343- 
43# #4H 33 443 ^331 4 4 434 #4 42,000# 4# 
5.4 43## #mA]^ji 12,500##34 34# #433331 mzn.
431 43.
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<¥.a n>

^4
(^7» #5) ^44 7)*4*

445/
Dezhou Heat 
and
Power Plant 
(DHPP)
(China)

#7)* fly ash 41 44
5,937,lOOyuan RMB Y 
$ 8,819,300yuan RMB 
Y ojoi
3)47)5 2.705
268,00%m4 37)4433,OOOg-5) 70>£
435 4;1- 44

5-7)i 4# 45 4
(pneumatic

conveyer system)JL5
fly ash44-
40315-S) 44 5 4)
7)**

#5/ ,
Ostrowiec
Steelworks
(Poland)

*^7))4 *5)4 45%5th
*7)*3E 75% ^55)144*:

17.8555)
airless spray: 38.5005
#e)/5 54
3)47)5 1.571)1
pressure atomized 
electcsstatic spray: 39.4
555/4 54
447)5 471)#

31*44 £55)H5 
T2.5]:
airless spray 
pressure atomized 
electcsstatic sprayA]*.

Automovile 
component 
manufacture / 
Industries 
Fronterizas
CM
SA de CV 
(Mexico)

45*
454)4

4*5^4 55 ^54 ^1444 5±:
26,000*4/4 54; 
*8445. 45 7)42.
4 4^: 280,00055)
54
343454^ ^.534 
*4 #4* 3,10055)/ 
4 44
#1455!^ 555 
62,00055)/# 44

ti>455-§-4 544
m 7114*4*115. 4

^5* 4)**.
7)1- 544 41*4
444445 #41 l
444 4
5 -$-*(foe!-blendmg)
4*4 A)*

Photofinishing / 
Altech 
Technology 
System Inc. 
(Canada)

*^7i)4 4*^D#4

#4 44*4 
7)*-4
7}* 34
5) 3)17)1- *4
# 44 45* 
7l# 4^

#^44 4^:
1590-199345
CS140.000 54(1734
544)
#4#4^1-M 0)3 
4# 44

© Aqua-Ho: 414)3)5 
*45)7)—^55. *
4 554 4*5)7]*
* 54*44
5dh © Chemicaharse:
54#4#4 #44 
45)445 4435 
4 A)*5)3 44*5 
4 d
Cheimet: S34 z)4
44*447) ** 4 
*47] 44 4* *
454
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<¥S 11> ^AfSj|(2|Eh(^l^)

in
(47B m 1113:4 7?#4-§-

Latex and 
rubber /
Golden Hope 
Plantations 
Berhad 
(Malaysia)

B0D4C0D7f

90-95% #7} 4#4=7l g!# SSld:

l-g-fl.
355,600 ringgits/1 44411 
25,920ringdts/'d #iWi
38,880ringgits/l

14= ,
64,800ringgits/l 113)f7|1 5.51

i#4s4 mn* 114#
^ll7}4 l#fl# 1
1 444&1 44

4 14141 #73 #e 
#7% ei^i -§-4#2L 45-4 ti)-g-o)

Agriculture / 
Charles I.F.E 
(Australia)

tl7|* 5j]7]A^]7]

e- 4^ uiSI#
4-gf-l
180He]Aus/l

4144:
2,500$Aus/l
4414 lOdSAus/d 
tilS44(Penna Fert): 
30°}SAus/l4ol°i:
397,500$Aijs/1
3)^711 54

JT§#4 ##4 biogas^

li-11 ^#4 #e#7)-rHl, Perma Fert# ir #7|1 soil7Dl& 11

14 #4441 14, 3Li^§-7)^ll 
4 #4#f# 1/1#,
biogas# 14-2-5- H,

11#^4 4 43-t3 #l7t|l #1#4 #^g ll7j 243, -814 -£, °]-§-14 #4 # 1441 f7}.11 $ 35414 4 ## 11

1/1# #17|# 1##1
73 4^111^ #1^1¥ 1-4 1% 4^1# 11
44 H]j7]5:#* 1431-452 ####- #7}A)1 -§-1#4 111

1411(f)
1411 11

#l7|jl 41^11±,
11

^If^t 4±,4## 44 11

&7]^44-§-: 80811 #14#216H(1 11 8641##«1#114:
5,67211/1

4#4! 7l|l# ^-1 ^ #34 -M(M-ES. £1 1 4t¥"A), j^ojz ^A])

11- ^9159-

##(^4)##)^^^ H&l# 41^ ##4aai #
T-tHzi^-y.0]^. a¥14^14^ a^o.5. 1004km 144 ##- *8# 
7H1 44# ##4zi ^-#44# #14 4444 m#4 l&l



208 4^3#

43 #3 (Industrial Symbiosis)2] 7]] 3 4 204344 ^
4 ^3422 4444 ^4- 7}4 e #3# 44 44#4 m^4 
4# 344 4444-

##4^-4 #4-444-### i^i^ao) #4## 34
43 44(44##: 1,500 Mw)2] Asnaes 4444^44- 44 4
4 1:443 444 Statoil 3##^ (#4##: 4.8 Mt/yr), 44
l,4004m24 433##3 Gyproc, 444 ##4 40%# 44

44 4#4# 4#5: 33%2 4 44 4#44 204444 42
# Novo Nordisk, 7}3^-#4 #4##4 4% #434 #4 24
4 ^34 4443-# ##4# 43^- # 5;M ^47)-
4444 "@444 44- 4#44 444 4 ##a## #4 2# 
444 4# 4# 4444- 4 #4 3 444 a# 4#4 4: 
4-

- Statoil 4##444 ##4# 47}3# Gyproc4 322 4

#34
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