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2.1

2.2

211
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WG1

WG1

10
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2.1.2

(a)
(b)
(RP: Resource Productivity) (EE: Eco-Efficiency)
(RC: Resource Consumption) (S: Sufficiency)
RP=S/RC (EL: Environmental Load)

EE=S/EL
Greenity) G=RC/EL

(PG: Process Greenity) PG=PRC/PEL

Resource Consumption; PEL: Process Environmental Load)

(©
@ (b)

(G:

(PRC: Process
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iii.
WG
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GDP

GDP

LCA
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Vi.

(©
i.
a B

2141 2142 Pj(P: Product) RIi(R: Resource) Li(L: Load)

Pi Ri & Pji Ri g

2000 1950
Pj Li 2000 Pj Li 1950
i
ii.
2141 1 A 5 Ri

i=1 5 8
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P1 «
P2 «
« R1
L1<— A — RZ
L2<— — R3
L3 « Ra
Lg— < Rs
LS(—
L6<—
2.14.1
Pj Pj Ri Pj Li
P1 5 6
6 10
R Rk R Ri
Ri R Ri
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2142
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P1 «

Pq «—

Li—
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(d)

2142
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(e)

Ri

Li
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2.13
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2.2

221
2.1
2.5
222 GDP
30 2.2
1970 1 372 1999 1 2669
1 18
8
0.54 0.88 30
30 11
223 TV
TV 1994 1999
13
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0 2
0.5
224
0S
225
3
2.2.6
10 4
EPS
2.2.7
PET
5

10

6
224
3

oS

EPS

10 7

24.1
PET
NOx SOx
4
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2.2.8

15
1985
2.0
229 TV IT
1999 NTT TV
6.8 3.9
km TV
2.2.2
1970 1999 30
GDP/
/
@
2221 1990 GDP
2222
1999 1980
2.2.2.3 GDP/Energy 2224 1970
1970 30 GDP/Energy
GDP/Energy 2.2

-17 -

TV

GDP

15

1970



400,000

600,000
350,000
500,000 =
8300000
400,000 'S 250,000
S 300,000 200,000
& 150,000 Cotottn o ...-l..l""
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0 0
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25
5 250 2
~ 200 g
8 15
0‘,0‘00"”’00“‘ :‘C:) 1
- g
& © o5
(O]
0
1970 1975 1980 1985 1990 1995 2000 1970 1975 1980 1985 1990 1995 2000
2.2.2.3 GDP/Energy 2224 GDP/Energy
2
2.2.2.5 GDP GDP
2.2.2.6
1970
2.2.2.7 GDP/Energy 2.2.2.8 1970
30 0.56 0.95 1.2
2.2
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400 E 1B
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E 300 o ]
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100 0,,,.‘000,,“’
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2227 GDP/Energy 22238 GDP/Energy Factor
©)
2.2.2.9 GDP 2.2.2.10
GDP GDP/Energy
1970 2.2.2.11 1970
30 1.1 1.3 2.0 7.2
1.5 1.8 2.5 2.7
0.61
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®)
2.2.2.16 2.2.217 1970
30 8

410
405
40.0
395
39.0
385
38.0
375
37.0
36.5
36.0
355

1970 1975 1980 1985 1990 1995 2000 1970 1975 1980 1985 1990 1995 2000

2.2.2.16 2.2.2.17

(6)
1970 30

GDP

2.2.3

LCA

-22 -




2231

E=P/I (
E:
P: / ( !
I
Enew Eold
oLD | 1994 WE-40 1994 NW6ORS 1995 H-BIRD 1991 R-45XT
NEW | 1999 WE-50 1999 NWBPAM | 1999 220-FX 1999R-K46EPAM
13 5 6 5 8 4 6 8
TV HFC
TFT ( - )
( )
11.
12.
13. 90%
10%
14.

0.5
0.5
0.5
0.5
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(1)

) CO>

@) -
2.2.4
1990
12
IT
3
3
0s
3
@)
1)
CPU
HDD

=24 -



2)

3
E
2.2.4.1
2.2.4.1
2.2.4.1
CPU SP1 SP2
SP1 SP2 SP1 SP2 1
CPU SP1 SP2
HDD SP3 SpP4
SP4  SP1 SP2 SP3
SP1 SP2 SP3 SP4 1
CPU SP1 SP2
HDD SP3
SP1 SP2 SP3
SP1 SP2 SP3 1
3) oS
1 1
oS 2.2.4.1
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(0N}

2.24.1
CPU
RAM HDD
CPU
os
oS
CPU
oS
)
CO2 CO2
©)
2.24.2
2.243
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2242

CPU HDD LCD co2
() (W)
(MTOPs) | (MB) (GB) (kbls) () (MB) ()
1998 350 32 3.2 56 14.1 837 3.7 67 357
1999 1167 64 6 56 15 837 3.4 60 322
2000 1750 64 6 56 15 837 3.4 60 322
2001 1983 64 10 56 15 994 3.4 58 314
2.24.3
CPU HDD co2
) (W)

(MTOPs) | (MB) (GB) (kbls) (MB) ()

1997 167 32 2.6 33.6 422 45 64 326

1998 311 32 3.2 56 422 6.8 115 571

1999 1283 64 10.2 56 837 6.7 75 401

2000 2177 64 20.4 56 837 6.5 111 551

2001 2333 128 60 56 994 8.0 145 713

(4)
2
1
1 1
(O
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CPU HDD LCD
1998
1999 2000 2001
16.2 24.2 47.4
CPU HDD
1997
1998 1999 2000 2001
0.8 34.5 81.7 320.2
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a)

CPU
CO2
CPU 0.5 0.5
CO2
1998
1999 2000 2001
2.9 3.8 4.2
3.0 3.9 4.4
b)

CPU HDD
CO2
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CPU 0.3 0
0.7
CO2
1998
1999 2000 2001

1.8 2.4 2.6

1.9 2.4 2.7
CPU HDD
CO2
CPU 0.6 0.2
HDD 0.2
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CO2

1998
1999 2000 2001
3.0 4.1 4.8
3.1 4.2 5.0
a)
CPU
CO2
CPU 0.5 0.5
CO2
1997
1998 1999 2000 2001
0.9 3.2 5.2 5.0
0.8 3.9 4.4 4.1
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b)

CPU HDD
CO2
CPU 0.3 0 HDD 0
0.7
CO2
1997
1998 1999 2000 2001

1.1 2.3 35 3.0

1.0 2.8 3.0 2.4
CPU HDD
CO2
CPU 0.6 0.2
HDD 0.2
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CO2

1997
1998 1999 2000 2001
1.0 3.9 6.8 7.8
0.9 4.7 5.8 6.3
oS
CPU OS
CO2

CO2
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1998

1999 2000 2001
4.7 6.5 7.5
4.8 6.7 7.8
CPU oS
CO2
CO2
1997
1998 1999 2000 2001
1.9 6.5 10.0 9.2
1.6 7.9 8.9 7.5
(5)
2
CPU HDD
CPU 0.3 0.7
CPU
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a)

b)

b)

c)

(0N}

1999 2000 2001
2.9 3.8 4.2
3.0 3.9 4.4
1999 2000 2001
1.8 2.4 2.6
1.9 2.4 2.7
1999 2000 2001
3.0 4.1 4.8
3.0 4.2 5.0
1998 1999 2000 2001
0.9 3.2 5.2 5.0
0.8 3.9 4.4 4.1
1998 1999 2000 2001
11 2.3 3.5 3.0
1.0 2.8 3.0 2.4
1998 1999 2000 2001
1.0 3.9 6.8 7.8
0.9 4.7 5.8 6.3
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(6)

()

(0N
(ON)

1999 2000 2001
4.7 6.5 7.5
4.8 6.7 7.8
1998 1999 2000 2001
1.9 6.5 10.0 9.2
1.6 7.9 8.9 7.5
(0N

-36 -




2.2.5
)

2251
1450

2251
80% D

i) |
E—

etc.

2251 2252 (1999
2
€))
Mi Pi > Rij><Hijj [ka/MJ]
Pi i
Rij i
Hij

Fi Mi  Maioso

%
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2) 1980

10
) LCA
(4)
80%
2253 D
2.253 (1999
(5)
1950 1975 2000
2.25.1
2.25.1
*/ )
t/ )
® ) k )
1950 4805353 1,482,050 0 0
1975 63925982 264,768 0 5757556
2000 74542,196| 6,869,335 889,201 45328
(6)
2.254 1950 2000
1950 1975 2000
1990
1950 1975 2 2000 3
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(kg/MJ)

0.400

0.350 -

0.300

0.250

0.200 -

0.150

0.100

(@)

1950 1955
2)
1955 1980 1)3)
1980 1990
1990
/ (kg/MJ)
1950 0.120 -
1975 0.263 218
2000 0.354 294
[ 1 I T I v
1950 ‘ 1955 1960 196‘5 1975 1980 ‘ 198;: 11990 ‘ 1995 2000
2.25.4 )
2.25.2
2.25.2
TPM
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(8)
2.253

2)

TPM

2253
JIS JIS
JIS 1950
1953
1953
1984 1987
1987 1991

JIS

JIS
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1974



JIS

JIS 200ppm
9)
2254 3 2.255
1)
NSP NSP
SP 40%
NSP
80%
2254
kcal/kg- t/
DB 1,520 3,300
L 850 2,800
NSP New Suspension Preheater 890 260
NCB 450 2,600
SP 760 5,300
NSP 710 8,000
WFB 1,520 740
W 1,240 2,200
WL 920 850
WF 1,390 860
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100%

80%

()

60%

40%

20%

0%

1950

(10)

1990

(11)

JIS

1955 1960 1965 1970 1975 1980 1985 1990

2255

1990

NSP

28 4)
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1995

2000



(12)

(13)
2256 1
50
2000 2.25.6
34%
350
30+ |
250
N .
5 .
2000
§ 200 + ™ -
150 | ,;; |
(/) | (o
1973 75,378 319 |
100 1977 75,313 271
1984 76,029 230
5 1989 76,367 223 ]
2000 74,542 211
0
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
2.2.5.6
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(14)

1)
2)
3)
4)

2.2.6

(1)

CO2
CO2

30

CO2

CO2

- 44 -

(1978)

Vol. 33, No.9, p45(2001)



LCA

LCA

—~ —

2261

=)
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)

®3)

EPS

CO2 CHs HFC PFC N20 SFs NOx SOx

POCP HCAHCW ECA

EPS: Environment Priority Strategies for Product Design

EPS

EPS

(4)
2.2.6.3

1)
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oy

—>
— >
e
—>
—>
O ot
2.2.6.3
(5) 1998
1
2
EPS
98 EPS
0G65 50800] 2.34E+07[ 6.38E-03] 1.32E-02
ASTS50 44931 2.75E+02] 5.03E-03| 1.42E-02
BIRU 157000 1.02E+00] 4.92E-02| 1.40E-02
4
EPS
OG%H
ASTH0
EIRU
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(6)

F - / E E
E
()
2.2.6.1
100 100 100 100
130 80 ) 200
130 130 0 130
2.2.6.2
O O O O O O
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(8)

2000

14

(1,868 ) 1999
26 20 374

1996
Modern Paint Coatings,30(Oct.1997)

OomO

0 20 40 60 80 100

2264

1.4 20 1996
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9)

(10)

(11)

(12)

(13)
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10

LCA



(14)

1)

(5)

ol
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)
—
0 500 1000 1500 2000 2500 3000 3500

CO2 (kg kg)
2265 CO,
226.3 CO, CO, Kg
122 1960 484 312
122 1960 148 312
122 1960 148 736
1
2
4
3
CO2
3
2) 2 1
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kg
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< > 2264

1800

1900 1945

1955 1965 1975 1985 1995 2000
54 68 9710 14 23 29 39 47 50 57 59 60 64167 68 6970 71 73 i76 80 86 83 90 92 93 95} 97 98 99
c P
o R
P T
3 R
E
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—_— > — > > > >
Pr b > > > >
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b s
5 —
_P
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Pr 45 10 9 32
35 13 1 9
10 2 65 11
10]IPA 75 25 48
AC 60 20 37 20
18 20 18 10
22 5 3 2
55 18 45
25 23
AF 45 22 22 20
45 35 38 55
10 3 20 35

20 20

20
Pr +AC AF Pr + AC + AF Pr + AC + AF Pr + AC + AF
8] M M M ]
] &)
Pr Pr Pr
AF  W/W
LCA LCI
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2.2.7
6V)

4 PET
1500ml
500ml
1500ml
500ml
2
GDP 7
PET
PET
PET
PET
PET
1971

3~4

30
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PET

PET

35

PET

PET

PET



) (o)

( )
PET
1960
1970
(“
PET
1970
2000 36
2001
2002 2

(a) (
PET
PET

PET

1985
PET
12 426
2001
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1978
PET
PET
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2.2.7.1 PET
PET 2000

-59-




PET

70
50
75 80
3
() ()
PET (1978 )
(1) Xij=XPi
(2 Yij=XPi
3 /
(4)
@) ( )
1500 500
1995 2000
1) PET
2.2.7.1 PET
2.2.71 2

15
51

/SRj
/5L

1500

-60-

1980

2000
2003

PET

()

PET

1995 2000

CO ,NOx,SOx

500

34

PET



2.2.7.1 Xij
Kcal/
PET PET
1500ml 500ml 1500ml 500ml
1995 2000 1995 2000 1995 2000 1995 2000
36 23 43 23
275 174 327 174
305 147 449 191
FSE) (427) (270) (508) (270)
1,234 617 682 344 1,638 819 766 388
Pi) FSE) (1,044) (614) (1,327) (658)
688 391 868 430
FSE 427 270 508 270
FSE 35 15 12 8
FSE 35 35 35 35
(R)) 9,480 1,185 5,688 711 11,392 1,424 5,944 743
PET LCI PET 2000.2
2.2.7.2 Yij
Kcal,g/
PET PET
1500ml 500ml 1500ml 500ml
1995 2000 1995 2000 1995 2000 1995 2000
36 23 43 23
275 174 327 174
305 147 449 191
FSE) (427) (270) (508) (270)
1,234 617 682 344 1,638 819 766 388
Pi) FSE) (1,044) (614) (1,327) (658)
€02 149 86 187 94
No 0.210 0.126 0.257 0.134
So 0.241 0.146 0.291 0.153
HC 0.0005 0.013 0.018 0.086
(L)) 1,195.6| 149.45 690.2 86.28| 1,498.5| 187.56 753.9 94.37
PET LCI PET 2000.2
2) PET
PET
2.2.7.3 2.2.7.4 2.2.7.3 1995 -2001
PET 2.2.7.4 PET
PET 2.2.7.3 1995 142,110 2000
254 361 994 2.2.7.2
1995 2000 5
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2.2.7.3 PET

1995 1996 1997 1998 1999 2000 2001
| (
13,491 13,581 13,222 12,900 12,501] 12,829] 12,900
9,674] 11,031| 10,565| 11,489 14,267 13,653 13,100
1,373 1,160 1,041 1,511 2,079 2,487 2,000
9,788 10,233] 10,836] 10,234] 11,479 10,461] 11,000
118,831 149,088 194,748 258,793| 308,222 338,654 365,000
153,157 185,093 230,832| 294,927| 348,548 378,084 404,000
14,472 12,052 12,807 10,657 9,630 9,443 9,000
3,354 3,020 3,590 4,787 6,149 6,524 6,000
1,847 3,258 4,500 3,528 6,159 7,345 7,000
19,673 18,330 20,897 18,972 21,938 23,312 22,000
172,830 203,423| 251,729] 313,899| 370,486 401,396 426,000
142,110 172,902| 218,806] 281,927| 332,202 361,944 388,900
PET (2000 3 )
1 2000 2001
2
2.2.7.4 PET
1998 1999 2000 2001 2002 2003 2004
48 76 125 173 199 217 231
282 332 362 389 427 440 452
16.9 22.8 34.5 44 .5 46.6 49.3 51.1
1011 1214 2340 2692 2814 2947 2978
( PET
( 1.2000
2.2001 (2000 12 )
PET PET
3) PET
A PET DMT TPA
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4)

C

5)

PET PET
PET
3 5
16
2
2000 PET
32 )
1999
70.2
2000
2 66 80
5 10
LCA
Aij=xPi %]
2000
1500ml
P1 617kcal / R1
500ml
P2 344kcal / R2
1500ml
P3 819kcal / R3
500ml

1990

38

34
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2000

34

1980 PET
10
51 70

40
CO2 NOx SOx

80 (

62

x<H

1,185kcal

711kecal

1,424kcal



P4 388kcal / R4

(Xij) A11=52.1
A22=48.4
A33=57.5
A44=52.2
YAij=210.2(2000)
Bij=XPi 2 i
2000
1500ml
P1 617kecal / L1
500ml
P2 344kcal / L2
1500ml
P3 819kcal / L3
500ml
P4 388kcal / L4
Bll= 4.13
B22= 3.98
B33= 4.37
B44= 4.11
¥ Bij=16.59(2000)
Cij=xPi Iz
1995
1995 2000 PET
50 50
5
50
1500ml
P1 1234kcal / R1
500ml

-64-

743kcal
CO2,NOx,SOx
COz2 149.45g
COz2 86.28¢g
COs2 187.56g
COs2 94.37g
<H
50
50
40
PET
9,480kcal



6Y)

1995

P2

P3

P4

P1

P2

P3

P4

X1
X2
X3
X4

682kcal / R2
1500ml
1638kcal / R3
500ml
766kcal / R4
Cl11= 13.02
C22= 11.99
C33= 14.38
C44= 13.06

YCij=52.45(1995)

Dij=xPi 2]

1500ml
1234kcal / L1
500ml
682kcal / L2
1500ml
1638kcal / L3
500ml
766kcal / L4
D11= 1.03
D22= 0.99
D33= 1.09
D44= 1.02

¥Dij=4.13(1995)

Xij=Aij =XPi
/Cij =XPi
A1(2000)/C1(1995) =
A2(2000)/C2(1995) =
A3(2000)/C3(1995) =
A4(2000)/C4(1995) =

1z

1z
4.00
4.04
4.00
4.00

IXij = 16.04

Xy =

4.01

-65-

CO2,NOx,SOx

CO2

CO2

CO2

CO2

5,688kcal

11,392kecal

5,944kcal

1,195.6g

690.2¢g

1,498.5g

735.9g

(2000))
(1995))



Yij=Bij =ZPi A
/Dij ZPj A
Y1 B1(2000)/D1(1995) = 4.01
Y2 B2(2000)/D2(1995) = 4.02
Y3 B3(2000)/D3(1995) = 4.01
Y4 B4(2000)/D4(1995) = 4.03
YYij = 16.07
Yij = 4.02
Gij  Yij( )Xij( )
(
G1=Y/X = 4.01/4.00 = 1.00
G2=Y/X = 3.99/4.04 = 1.00
G3=Y/X = 4.01/4.00 = 1.00
G4=Y/X = 4.04/4.00 = 1.01
XGij = 4.01
Gij = 1.00
PET
CO2 NOx SO«
®)
LCA
(a) (
PET
PET
(7)
2002

PET
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COZ,NOX,SOX (1995)
/Keal )
PET
) (b ( ) ()
50
10



2002 2003

1970 2000
LCA

®

1970 2000

(JCID

-67-

2000

10 15

2000



2.2.8
@)
2.281

(CuFeS2)
99%

(SO2)
SO2

99.99%

| |
\ 4 \ 4
...................................... ' :
................ .’ —_______II

2281

-68 -



)

(3)
(Mi) Pi/(=ZRij)
Pi i Rij i C
(Fi) Mi Magss Mi @i Maigss : 1985
(F) My/Mz My: Mz : 1985
4%
2%
CO2
70 80%
(wet charge )
(dry charge )
(4)
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(5)

()

2281 2.2.82 2.2.8.2
2281
[ t/ ]
RE-W | RF-D MI FS-1 | FS-2

1085 13,563| 8,246 4,998 12.981] 18,576
1986] 13,994| 6,721 5,838 14,300| 19,804
1987| 15,513| 6,672 5,961| 13,832 21,830
1988| 16,253 6,089 7.832| 15,607 21,926
1089] 16,014] 7.421| 7,625 16,572 24,723
1990] 15,465] 9,247 7,550| 17,000] 25,373
1001| 16,490]  8.428| 13,320| 18,443] 27,209
1992| 18,120 16,717] 19,396] 27,826
1093| 18,398 17,805] 19,092| 28,055
1994] 17,367 18,310] 18,299] 23,939
1995] 19,091 18,393] 18,458| 27,346
1996] 19,423 16,881] 19,591| 29,043
1997] 22,064 17,761]  20,792| 30,682
1998] 20,511 18.470] 20,767] 31,259
1099] 22,489 18,205] 20,585 37,103
40,000
35,000 A

~ 30000 -

N

& 25000 F
20,000 |
15,000 ¢
10,000

5,000 %:’:” .
0 |
1985 1990 1995 2000
2.2.8.2
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FS-1
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—— RF-W
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(Wet Charge)
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2.2.8.2

[ t/ ]
RE-W RF-D MI FS-1 FS-2
1985 9,590 4,944 1,793| 4,420] 5,569
1986 10,282| 4,502 1,945 4,922| 5,785
1987 10,084 4,786 1,773 4,638] 6,764
1988| 10,127 4,432 1,904 4,745 7,029
1989 10,602| 5,223 2,336/ 4,611 7,961
1990( 10,472] 4,560 2,366/ 4,880| 7,852
1991 10,304| 4,781 6,584 5,080 8,311
1992| 11,042 5,711 4,883 8,319
1993| 10,571 6,870] 5,034| 8,247
1994| 11,200 6,203 4,995| 6,903
1995| 11,347 6,396 4,909 9,178
1996| 11,961 6,108 5,072 6,616
1997| 11,680 6,041 5,161] 6,296
1998| 12,522 6,189 5,679 6,437
1999| 12,836 5,993 5,518] 6,993
14,000
12,000
~ 10,000
~N
e 8,000
6,000
4,000
2,000
0
1985 1990 1995 2000
2283
(6)
2.2.8.3 2284 (
1985 wet charge dry charge 15
3.0
2.0
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Wet Charge (RF-W) 1994

1985 14 1999 1.75
1.25
(M1) 1991 5 Dry Charge
(RF-D) 1991
PSA Pressure
Swing Absorption
2000
20%
(FS-1)
1985 29 1999 3.7
1.28
(FS-2) 1985 3.4
1994 3.5 1995
2 1
1999 5.3
151
2.2.8.3
RE-W RF-D MI FS-1 FS-2
1985 1.414 1.668 2.788 2.937 3.336
1986 1.361 1.493 3.002 2.906 3.423
1987 1.538 1.394 3.363 2.982 3.227
1988 1.605 1.374  4.114 3.289 3.119
1989 1.510 1.421 3.264 3.594 3.105
1990 1.477 2.028 3.191 3.484 3.231
1991 1.600 1.763 2.023 3.631 3.274
1992 1.641 2.927 3.972 3.345
1993 1.740 2.592 3.793 3.402
1994 1.551 2.953 3.664 3.468
1995 1.682 2.876 3.760 2.979
1996 1.624 2.764 3.863 4.390
1997 1.889 2.940| 4.029 4.873
1998 1.638 2.984 3.657 4.856
1999 1.752 3.038 3.730 5.306
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(14)
1)

200

2) SOx

PVvC
SO2

PVvC

SOx
SOx

SOx
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1) TV

CECS Center for Energy

and Climate Solution 1999

IT
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TV
CO2
P
P CO: kg
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CO?
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TV 1999 1 12
97 1560
TV
CO2
CO2
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0.9
0.8 74%
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0.2 .
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TV

2294 TV

2291 1 TV CO2

CO2

8.5kg (P/8.5) 200MJ (P/200) 1999

58kg(P/58) 770MJ (P/770) 1999
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(4) 6

TV
(5)
MIT
IT
SOHO(Small Office Home Office)
(6)
TV IT
IT
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2.3

231

21
1995

(1)

1)

LCA

Ep Pj
Ee Pj

Ri

Rj
Lj

LCA
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2) Pi

3) Li
2
5
Ri Li
5
0.1pm
NC

Ep
Ri
2.3.1.1
20 Dmn
Ri Li
Dmn
Ri Li
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2.3.1.3
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2.3.1.3 3
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Technical Journal 663 1997 18-23
3

(2000.3)
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2.4

(1)

CO2

24.1

GDP

CO2
EPS

Environment Priority Strategies
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eco-efficiency indicators

eco-efficiency
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a 246

b 247
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(decoupling)
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GDP
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[3

eco-efficiency

European Environmental Agency
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[1] WBCSD (World Business Council for Sustainability Development)
measuring eco-efficiency p.7

[2] WBCSD eco-efficiency creating more value with less impact p.23

[3] EEA Measure and Communicate Sustainable Development: A Science and Policy
Dialog Measuring sustainability: the development after Cardiff Stockholm 4-5
April 2001

[1] GRI

[2] Standardized Eco-Efficiency Indicators-Report 1:Concept Paper 2000 Ellipson
Ltd. Switzerland

[3] Making sustainability accountable: Eco-efficiency resource productivity and
innovation/Topic report No 11/1999  European Environmental Agency

[4] E

[5] The Factor X Debate: Setting Targets for Eco-Efficiency Journal of Industrial

Ecology Wolume 2 November 1
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3.1.1
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LCI
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3.1.21 CO2
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3.1.3 LCA
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3.1.4

(1)
1)

2)

GDP(NDP )
GDP
1999 856
GDP478
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value added

(environmental impact added)
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CO2 CO2
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3.1.5
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3.1.5.1

BASF

WBCSD

150

WBCSD

Wuppertal

Wuppertal
Factor Eco-efficiency

MIPS

MIPS

MIPS
(Material Intensity Per Service Unit)

OECD
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3.1.5.2

Eco-Efficiensy Net work

Factorl0 institute

Wuppertal
Factori0

MIPS

10

Low MIPS (Material Intensity
per Service Unit)

Rocky Mountain Institute

MIPS

Eco-efficiency2000
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3.1.6
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3.1.7
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MIPS
MIPS(Material Intensity per Services)

MIPS =M. /S
MIPS
MIPS
MIPS
(Material Intensity Reduction Requirements per Services)
MIRRPS = (Mideal - 'VIactual)/S
Mactual Midear
1
T
AMIRRPS = (Mideal - Mactual)/S/(T _t)
X%
T
dMIRRPS =1-In{(M 4, / S) /(M o / S)}H (T —1t)
3) Herman Daly 3
Daly 3 1

MIPS
MIPS
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Renewable resources should be exploited in a manner such that:

- Harvesting rates do not exceed regeneration rates,

- Waste emissions do not exceed the renewable assimilative
capacity of the local environment, and

- Nonrenewable resources should be depleted at a rate equal to the

rate of creation of renewable substitutes.

(1998) Daly 3

RIP R P
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Daly, H. (1992) “Steady-State Economics: Concepts. Questions, Policies,” Ecological
Economics, GAIA / (1992) no.6, pp.333-338.
() '98-99 1 6
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3.2.1 1

3.1.1 2
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3.1.5
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3.2.1

3.1.6

3.1.7
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4.1

Wuppertal Institute
Factor 10 Institute

World Business Council for Sustainable Development (WBCSD)
BASF

European Environmental Agency (EEA)
PRe Consultants

Ecole Polytechnique Federate Lausanne
Eco-Efficiency 2000
SAM Index GmbH (Dow Jones Sustainability Index)
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4.1

URL

Wuppertal Institute

Wuppertal
Wuppertal Institute for Climate, Environment, and Energy
Working Group Eco-Efficiency & Sustainable Enterprise

http://www.wupperinst.org/Sites/homel.html
Doppersberg 19,42103 Wuppertal, GERMANY
Tel.: +49-202-2492-0

Fax: +49-202-2492-138

Factorl0 Institute

Wuppertal Institute 10
10 MIPS
Schmidt-Bleek

http://www.factor10-institute.org/

La Rabassiere, Carrére des Bravengues, F 83660 Carnoules
Tél. et Fax ++33 494 332458

WBCSD 30 20 150
World Business Council for Sustainable Development
http://www.wbcsd.ch/

BASF
http://www.basf.de/en/

EEA European Environment Agency

http://org.eea.eu.int/

Kongens Nytorv 6, 1050 Copenhagen K, Denmark
Tel: +45 3336 7100 Fax: +45 3336 7199

Pre consultants

1990

http://www.pre.nl/pre/default.htm

Plotterweg 12 - 3821 BB Amersfoort - The Netherlands
phone +31 33 4555022 - fax +31 33 4555024
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4.2 ( 2)

URL

EPFL
ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE
http://imwww.epfl.ch/Eindex.html

Lausanne phone ++41 +21 693 11 11

Eco-efficiency
2000 http://www.nutek.se/information/ecoefficiency2000/themes.html
NUTEK Foérlag Fax nr 46-8-681 92 05

SAM Index
GmbH (DJSI)
4.3 ( 3)
URL
OECD Organization for Economic Cooperation and Development
30 1) 2)
3)
http://Amww1.oecd.org/env/efficiency/ecoeff.htm
OECD Environment Directorate
2, rue Andr Pascal, 75775 Paris Cedex 16, France
Fax: +33 (0)1.44.30.63.99
Eco-Efficiency Wuppertal Institute
Network Wuppertal Institute
http://www.oekoeffizienz.de/english/maskel.html
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4.1.1 World Business Council for Sustainable Development

WBCSD 1992 Changing Course
2
a generally applicable indicator
b business specific indicator
1
WBCSD
A
B B-1
4111
A B-1 B-2
4112 WBCSD
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4.1.1.2 B

4.1.1.3
kg
kg
4.1.1.4
GJ
3
CFC
CO2
SO2
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4.1.1.5

ha
/Km
/Km
4.1.1.6
t m ha
VOC
NOx
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4.1.2 European Environmental Agency

EEA 10 WBCSD EPE
Family and Youth Affairs Nordic Council of Ministers
e eco-efficiency resource-productivity
[ _J
[ _J
[ _J
EEA

4121
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‘use of nalure’ "

4.1.2.1 More welfare for all, with less use of nature

WBCSD OECD input output

Pressure impacts resource intensity

carrying capacity

ECONOMY & ENVIRONMENT -
4 Key Links

EARTH

4.1.2.2
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MY YIM 2

Y M
use of nature
eco-efficiency
walfare
welfare
resource productivity
use of nature
<>
<>
<>
<>
Y
GDP GDP
SNA UN. System of National Accounts GDP
GDP
GDP GVA gross value added
GDP
f M
GDP
OECD

UNCSD the United Nations Commission on Sustainable Development UK
90 130 5 20
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4121

UN-DSD/DESA
(1998)

Measuring Changes in 17
Consumption and Production 8
Patterns 9

gopher://gopher.un.org:70/00/esc/cn17/1997-98/patterns/mccpp5-9.txt

The Netherlands | National Environmental Policy Plan | 9
(1998) 3
http:/Mmww.minvrom.nl/environment/nepp3/
Germany Draft Programme for Priority Areas | 6 7
Minister in Environmental Policy
for the (Environment- Barometer)

Environment

http://Mmww.bmu.de/englisch/programme/baromete.htm

(1998)

Sweden(1998) Grona Nyckeltal 11
http:/Mww.regeringen.se/info_rosenbad/departement/miljo/baromente.htm

UK(1999) Sustainability Counts

http:/Mmww.enviornment/detr.gov.uk/sustainable sustcounts/index.htm
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4122 9

Inputs resource use Outputs impact pollutants

EEA Eurostat

EEA
Typology of Indicators C

4.1.2.3 EEA Typology of Indicators

Descriptive Indicators

Performance Indicators

Efficiency Indicators GDP

Total Welfare Indicators GDP
ISEW Index of Sustainable Economic
Welfare
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EEA

Environmental headline indicators

4124
4123

EU
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EU's total production of chemicals (volume)
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4.1.2.4
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