
 51
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MFCA
MFCA WG

WG
1 MFCA LCA 1 MFCA MFCA

LCA MFCA LCA
WG1

2 MFCA SC
MFCA

MFCA

MFCA

WG1

3 MFCA
MFCA

MFCA

MFCA
MFCA

WG2

4
MFCA

MFCA LCA
MAC LIME

JEPIX

WG3

1 LCA Life -Cycle Assessment

2 MAC Maximum-Abatement Cost method

3 LIME Life -cycle Impact assessment Method based on Endpoint modeling

4 JEPIX Environmental Policy Priorities Index for Japan
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MFCA WG
WG

WG1

WG1

WG2

WG2

IT  ERP ERP

 SAP
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WG3

WG3

WG
WG3
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WG1 WG3

WG1



 56

WG2

WG3
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MFCA

MFCA MFCA

MFCA

MFCA
MFCA

LCA ( Life Cycle Assessment )

MFCA-LCA MFCA

MFCA MFCA

MFCA
MFCA

MFCA-LCA

WG1
MFCA LCA

MFCA LCA
MFCA LCA
MFCA LCA
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WG WG MFCA LCA
WG

MFCA MFCA
MFCA LCA MFCA

LCA MFCA LCA

MFCA LCA
MFCA

3
2 MFCA LCA LIME

LCA LCIA ( Life Cycle 
Impact Assessment ) LCIA LIME ( Life-cycle 
Impact assessment Method based on Endpoint modeling ) LIME

MFCA-LCA
MFCA LCA

MFCA-LCA

MFCA WG1 WG1
3

1 WG 18 8 30
WG 18 12 7 MFCA-LCA 1

WG 19 1 26 MFCA-LCA
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LCA 2-1
MFCA

MFCA-LCA
LCA

MFCA
Output

MFCA
MFCA

MFCA-LCA

2-1 MFCA-LCA LCA

MFCA
MFCA

MFCA
MFCA

MFCA
MFCA



 60

MFCA

MFCA
LCA MFCA

LCA
3 2

MFCA LCA LCA

MFCA LCA LIME

LIME LCA

LIME

LIME 2-2 LIME LCIA
1) (

)
2)

( )
3)

( )
4) ( )

( )
5)

( )
LIME

LIME
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LIME
LIME LCA, ,

3 5 MFCA
MFCA LIME

MFCA-LCA

MFCA LCA
LCIA

LIME
LIME

kg
2-3
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ID4116

LIME LCIA LIME SUS304
2-3

MFCA
2-1 LCA

format
MFCA

LCA
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MFCA LCA

LCA LCA

Ecoinvent AIST-LCA
MFCA LCA MFCA

Ecoinvent Ecoinvent

Ecoinvent

SUS304 18% Cr 8% Ni

Ecoinvent
LCA

ID
SUS304 Ecoinvent

ID 4116 ID
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4117 ID968 3

SUS304 Ecoinvent ID4116
1kg

Ecoinvent
2-3 A kg kg

2-3

LCIA
LCIA LIME

3

1kg
LIME

2-3 B kg
2-3 A LIME 2-3 B

A B 1kg
LIME kg

LIME Ecoinvent
ID LIME ID 4116

1kg LIME 1.50E+02
/kg 2-3

SUS304 3 Ecoinvent ID 4116 4117
968 LCA 3 ID LIME

ID 4116 1.50E+02 ID 4117 1.46E+02 ID 968 1.53E+02
SUS304 LIME 1.50E+02

SUS304 LIME
2-1 ABS
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LIME

2-2 LCA

Ecoinvent ID Ecoinvent ID
ID LIME LIME

Ecoinvent ID
LIME Ecoinvent

ID ID LIME
LIME

2-1 MFCA
2-2 MFCA LCA

A 3 ID 1580 1590 1592
LIME

3 ID LIME
A LCIA LIME

LIME



 66

2-4 MFCA
SUS304

2-5 MFCA LIME

LIME LIME
LIME LIME

MFCA-LIME MFCA
LIME LIME

LIME
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2-5 MFCA LCA 1

MFCA MFCA LCA

MFCA
LIME

LIME

MFCA-LCA 2-6
MFCA MFCA

LIME
LIME
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2-6 A B C 3 LIME

A MFCA LIME

B MFCA LIME

C LIME MFCA

3 MFCA
MFCA-LCA 3

MFCA 

MFCA

kg LIME
kg

MFCA LIME
MFCA

MFCA

LIME

3

MFCA MFCA
MC EC

LIME
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SC LIME
SC LCA

2-6 5

MFCA LIME

MFCA MC EC LIME

MC EC MFCA
LIME

MC EC MFCA
LIME

LIME CO2 LIME
CO2
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MFCA

LIME

MFCA-LCA

MFCA

MFCA-LCA MFCA 2-7
LCA

LIME
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2-7 “ ”
MFCA LIME MC

EC
LIME

“ ”
MFCA

2-3 MFCA LCA
LIME kg

A LCA
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LPG “ ”
MFCA LCA LIME

LPG LIME
LIME LIME

2-4 2-3 LIME MFCA-LIMA
SB 4

MFCA 1,000
kg

2

1

(A)
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MFCA LIME LIME

(B)
LIME

MFCA MFCA-LIMA

LIME

(C)“ ”
LIME

LIME
MFCA

2-8 2-4 A MFCA LIME
MFCA

LIME
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2-5
MFCA

MFCA LCA
LIME

MFCA

2-9 2-5 MFCA X LIME Y

MFCA LIME

2-9 kg
-4 MFCA LIME

1 2 MFCA LIME

MFCA LIME

2-10 2-5 MFCA LIME
MFCA LIME
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MFCA LIME

MFCA LIME
MFCA LIME 1
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2

LIME

2-11 MFCA LIME
MFCA 121.6

LIME 55.9
LIME MFCA 45.9%

1 121.6
55.9
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2-6 2-7 MFCA
CO2

2-6 2-1 CO2

1000 17.389 ton- CO2 MFCA
2-1 CO2 3.637

ton- CO2 2-1 CO2

LPG 10%
CO2 0.364ton- CO2

2-6 MFCA
2-7 CO2 4.227 ton- 

CO2

2-7 256.8kg 1000
2-8 227.1kg 10%

CO2

3.861ton- CO2 0.366ton- CO2

10%
10% 1.7%

CO2 CO2



 78

MFCA LIME

MFCA LIME
-4 MFCA

LIME
-1 -2 MFCA LIME

MFCA LIME
MFCA LIME

MFCA LIME 1
MFCA LIME

1 121.6
55.9

CO2

CO2

MFCA-LCA LIME kg
CO2 ton- CO2 kg
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MFCA MFCA
MFCA-LCA

MFCA

MFCA-LCA MFCA 2-12
LCA

LIME
MFCA 1,000kg

2-12

MFCA LCA
MFCA 2-10
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2-9 MFCA LCA
LIME kg

LIME 1.48E+02
kg LIME

5.68E+01 4.73E+01
LIME

2-10

EPDM
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2-11 MFCA LIME

2-13 2-11
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MFCA 2
LIME EPDM

LIME MFCA
MFCA LIME

EPDM
MFCA

MFCA MFCA
MFCA 5

MFCA 2
MFCA

LIME
2-6

LIME 3
LIME

2-12 2-11 MFCA LIME

2-12 MFCA -1
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2-14 2-12

MFCA -1 43.9
-3 39.4 -2 19.2

LIME -1 -3
-3 11.00 -1 2.6

MFCA LIME -3
MFCA 31.3 LIME 8.9

2-15 2-12
MFCA LIME

MFCA 92.8
LIME 13.0

MFCA 50.2
LIME 9.0
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2-16 MFCA LIME

MFCA
102.5 LIME 14.2
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LIME MFCA 13.8%
1,000kg 102.5

14.2

MFCA
55.4 LIME 9.6

LIME MFCA 17.2%
2-12 MFCA

46% LIME 33%

LIME MFCA 13.8%
17.2%
LIME

2-13 2-12 MFCA
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CO2

2-14 MFCA CO2

2-13 2-14 1,000kg
CO2 4.907 ton- CO2

4.219  ton- CO2 0.6887 ton- CO2 CO2

0.221 ton- CO2 MFCA
0.467 ton- CO2

CO2 0.375 ton- CO2

MFCA 2 LIME
EPDM

LIME MFCA
MFCA LIME

EPDM
MFCA

MFCA -1 -3
LIME -3 -1

MFCA LIME -3

MFCA LIME

1,000kg 102.5
14.2

MFCA 46%
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LIME 33%

1,000kg
CO2 4.907 ton- CO2 4.219  ton- CO2

MFCA-LCA LIME kg
CO2 ton- CO2 kg

MFCA
LIME
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MFCA
Ecoinvent

MFCA-LCA MFCA 2-17
MFCA

2-15 MFCA-LCA
“ Ecoinvent

” “ ”
2 LCA

Ecoinvent
LCA Ecoinvent
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“ ”
“ ”

Ecoinvent
1.18E+0

2-16 MFCA-LIMA
MFCA 1,000

MFCA

2-17 2-17 2-18
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2-18 2-16
MFCA LIME

1
MFCA LIME
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2-17 2-17

2-16 MFCA LIME
2-19 2-16 MFCA LIME

2-20
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2-19
-1 -2 MFCA LIME

-3 -4
MFCA LIME -4
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2-20
MFCA 2

LIME
MFCA LIME

MFCA
LIME

MFCA
LIME

2-18
MFCA MFCA LIME

3584.5
220.5 6%

LIME LIME
45.3 LIME 24.8 LIME

LIME 55% MFCA LIME
MFCA MFCA

LIME LIME LIME
MFCA

LIME

2-21 MFCA LIME
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MFCA 228,763
LIME 5,328

LIME MFCA 2.3%

2-19 2-17 MFCA
CO2

1,000

LIME CO2

CO2 524.6kg- CO2

520.5kg- CO2

CO2
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1 MFCA LIME

-3 -4 MFCA LIME
-4

MFCA LIME
LIME LIME MFCA

LIME MFCA 2.3%
2-18

LIME LIME 70.2 MFCA 6250.6
1.1

CO2

MFCA LIME LIME MFCA
1.1% LIME MFCA

MFCA

LIME
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MFCA LIME CO2

5 MFCA-LCA

5
CO2

3

MFCA 2 LIME
EPDM LIME MFCA

MFCA LIME
EPDM

MFCA

1 MFCA LIME

3 1
MFCA MFCA

LIME
1

LIME

LIME
LIME kg LIME

kg
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MFCA-LCA

MFCA
LIME

MFCA

3

-4 MFCA
LIME

-1 -2 MFCA LIME

MFCA -1 -3
LIME -3 -1

MFCA LIME -3

-3 -4 MFCA LIME
-4

MFCA LIME

kg LIME kg
LIME

LIME

MFCA
MFCA LIME
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MFCA
LIME LIME

LIME
3

MFCA LIME
MFCA LIME 1

MFCA LIME

MFCA LIME MFCA
MFCA LIME

LIME LIME
MFCA

LIME

LIME 2-1

LIME 2-1 MFCA
MFCA

LIME 2-1 MFCA

kg LIME
kg
LIME 3

MFCA
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MFCA LIME

3

1 121.6
55.9

1,000kg 102.5
14.2

MFCA 46%
LIME 33%

LIME MFCA 2.3%
2-18

LIME LIME 70.2 MFCA 6250.6
1.1

MFCA
MFCA

MFCA LIME
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LCA CO2

MFCA-LCA LIME
kg CO2 ton- CO2 kg 3

CO2

3

CO2

1,000kg CO2

4.907 ton- CO2 4.219  ton- CO2

CO2

LIME CO2

3 LIME

CO2 CO2

CO2

CO2

GWP CFC
CO2 GWP

GWP
LCIA

MFCA-LCA

MFCA LIME

MFCA LIME
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MFCA LIME

MFCA LIME

CO2 CO2

MFCA LIME

2-22 MFCA-LIME

MFCA MFCA

PR
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2-22
Type

2-22 Type
Type

MFCA-LIME LIME
CO2
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MFCA-LCA MFCA
MFCA

LCA
MFCA-LCA MFCA

3 MFCA-LCA LIME

LCA
LCA Ecoinvent

LCA Ecoinvent

LIME MFCA-LCA
MFCA-LCA

Ecoinvent LIME

LCA LCA
MFCA-LCA LCIA LIME

3
MFCA-LCA
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MFCA-LCA

LIME
LIME

LIME
LIME

1

MFCA-LCA
MFCA-LCA

MFCA-LCA

LCA MFCA
LCA

MFCA-LCA
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MFCA MFCA

MFCA
MFCA

3-1

MFCA
MFCA

MFCA
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MFCA

MFCA MFCA

MFCA MFCA SC

WG1 MFCA SC
SC

WG1 2 MFCA
MFCA SC

MFCA SC MFCA

16 17 MFCA
18 MFCA WG1

MFCA SC

MFCA SC
SC MFCA
SC MFCA

WG1 MFCA SC
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WG
1 WG1 2006 8 30

2 WG1 2006 12 7
MFCA SC

WG1 2007 1 26

SC
SC

SC MFCA
SC MFCA

SC MFCA

SC MFCA

SC MFCA MFCA
MFCA 2

MFCA
SC MFCA MFCA

SC MFCA MFCA

SC MFCA MFCA

MFCA



 108

MFCA

3-2
3

SC MFCA

MFCA
3-1 SC

A MFCA

B MFCA
C SC MFCA

MFCA MFCA SC MFCA
MFCA



 109

MFCA
3-1

MFCA
3-1
SC

MFCA

MFCA
SC MFCA

WG

MFCA
MFCA

MFCA
MFCA

MFCA SC
MFCA

MFCA

MFCA

3-2 3-2 MFCA
MFCA
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3-2 MFCA

MFCA

MFCA

MFCA

MFCA

SC

MFCA

MFCA

MFCA

SC
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MFCA MFCA
MFCA MFCA

MFCA MFCA
MFCA

MFCA
MFCA

MFCA MFCA
MFCA

MFCA

MFCA
MFCA MFCA

MFCA MFCA

MFCA
Input Output

MFCA
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MFCA

MFCA
MFCA

MFCA

MFCA

MFCA

MFCA

MFCA

SC
SC

MFCA
MFCA

3-2 MFCA

MFCA MFCA
MFCA
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MFCA
MFCA MFCA MFCA

MFCA MFCA
MFCA

MFCA 3 3

A B C D E F

A B C

D

BAAA

MFCA 1
MFCA

MFCA

MFCA
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MFCA
MFCA

MFCA

MFCA

TPM
QC

MFCA

MFCA

MFCA

MFCA
MFCA

MFCA

3-2
MFCA
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3-4

A C E I O U

F J

G K P

H L

DB

MFCA
MFCA

3-1
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SC
MFCA

MFCA

SC

Win-Win

SC 3-1
MFCA

MFCA
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MFCA

MFCA SC

MFCA
MFCA

MFCA MFCA

MFCA

MFCA

MFCA
MFCA

MFCA
MFCA

MFCA

MFCA
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MFCA

MFCA MFCA

MFCA

SC MFCA
SC

3-3 1 4

3-3
90% E 100

169.4

3-4 3-3 4
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95% 5%
3-4 95% E 100

129.2

3-3 3-4
90% 95% 5% 169.4 129.2

69.4 29.2

3-3 3-4 SC

MFCA

MFCA
MFCA

MFCA
MFCA MFCA

MFCA

MFCA
MFCA

MFCA MFCA
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SC MFCA
MFCA

MFCA

MFCA

MFCA

MFCA

MFCA

MFCA SC

3-5 MFCA MFCA SC
MFCA

MFCA
SC

3-5

MFCA

MFCA

SC
MFCA
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MFCA

MFCA
3-6

A MFCA

MFCA

MFCA

MFCA

MFCA

MFCA

A MFCA
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MFCA
SAP MFCA

( ) MFCA

3-7
MFCA

MFCA
MFCA

MFCA

MFCAMFCAMFCA
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MFCA

MFCA 3-8

MFCA

MFCA
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MFCA MFCA

MFCA

3-9
MFCA

MFCA
MFCA

MFCA
MFCA

MFCA

MFCA
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MFCA

MFCA MFCA

MFCA MFCA

MFCA

MFCA

1
6 1

MFCA
MFCA

E+QCD

Win Win
3

MFCA

MFCA

MFCA
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MFCA

MFCA
3-11

MFCA

MFCA

MFCA

MFCA
MFCA
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MFCA

MFCA

3-12

MFCA

5%

MFCA
MFCA

JTCMK

MFCA

MC
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 MFCA MFCA
MFCA

100
MFCA

MFCA
MFCA

MFCA
MFCA

SC
SC

SC MFCA

SC

MFCA MFCA MFCA
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MFCA SC MFCA

SC MFCA

MFCA
SC

MFCA SC
SC

MFCA MFCA
MFCA

MFCA MFCA

MFCA
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18

18 12 MFCA
SC

3-6 12 10
SC SC

MFCA

MFCA

MFCA

MFCA MFCA

MFCA

MFCA

MFCA
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SC MFCA 3-7

SC
MFCA

MFCA

MFCA
MFCA
MFCA
MFCA
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SC MFCA
3-8

MFCA

SC
MFCA

MFCA

MFCA
MFCA RoHS
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SC MFCA
3-9

SC

Win-Win

MFCA
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SC MFCA MFCA

MFCA 4
MFCA 2

MFCA

MFCA
MFCA

MFCA

MFCA
MFCA

MFCA
MFCA

MFCA MFCA
MFCA

MFCA MFCA
MFCA

MFCA
Input Output
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SC MFCA MFCA

MFCA

SC
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SC MFCA MFCA
3-12

SC
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SC MFCA MFCA
3-13

MFCA

MFCA

MFCA MFCA
MFCA MFCA

MFCA

MFCA

SC
SC

MFCA
MFCA
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MFCA 2000
MFCA

MFCA
MFCA

MFCA
MFCA

MFCA

MFCA MFCA

18
MFCA WG2

WG 8 11 1 3
MFCA

8 1 1 WG 16
MFCA

8 8 MFCA
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MFCA MFCA

10 IMU MFCA
MFCA MFCA

MFCA 11 13
2 WG

WG

MFCA

WG 1 18
3 WG

MFCA

MFCA MFCA
2

MFCA
MFCA

MFCA
MFCA

MFCA
MFCA
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MFCA

MFCA MFCA
MFCA

MFCA
MFCA

MFCA MFCA

MFCA 2 3
4-1

MFCA MFCA

MFCA

MFCA

MFCA
MFCA

MFCAMFCA MFCA
MFCA

MFCA
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MFCA
MFCA 4-2

MFCA

MFCA
MFCA

MFCA
MFCA

MFCA

MFCA

MFCA

MFCA

MFCA

MFCA
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MFCA WG2
16 17

WG2

WG MFCA

  MFCA

16 17
MFCA
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MFCA

MFCA

MFCA

MFCA
MFCA

MFCA

MFCA MFCA
MFCA

MFCA

MFCA
MFCA
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MFCA 12 2000

MFCA MFCA

2001
MFCA

2004 MFCA
MFCA

MFCA
MFCA

MFCA
MFCA ERP SAP R/3 MFCA

MFCA
MFCA

SAP R/3
MFCA

MJ
MJ

MFCA
MFCA ifu Hamburg GmbH

Umberto
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WG MFCA
IMU MFCA

MFCA
3

MFCA

MFCA IMU 100
IMU

IMU MFCA 15
MFCA ERP

ERP
MFCA
MFCA

IMU MFCA

4-3 ERP MFCA
IMU

FlusskostenrechnungFlusskostenrechnung

UmweltbilanzUmweltbilanz

SQL Datenbank                               

--

OLAP-

ERP-System 

…

Data-Warehouse
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MFCA SAP R/3 ERP MFCA
SQL MFCA

4-3 SQL Databank MFCA Reporting
4-3 Data-Warehouse

IMU SQL Databank MFCA
MFCA

ERP-System

IMU MFCA 4-4

ERP
SAP R/3 Database

Reporting
Reporting

MFCA 1

MFCA

(
)

ERP System Data SAP

( )

Reporting

SQL Database
MFCA

(
)

ERP System Data SAP

( )

Reporting

SQL Database
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MFCA MFCA

MFCA
MFCA MFCA

MFCA

MFCA
MFCA

MFCA
MFCA

MFCA

MFCA

MFCA
MFCA
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MFCA
MFCA

MFCA MFCA
MFCA

MFCA MFCA

MFCA

MFCA
MFCA MFCA

MFCA
MFCA

MFCA MFCA

MFCA

MFCA
MFCA

MFCA

MFCA
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MFCA 16 MFCA

17 MFCA
MFCA MFCA

MFCA

1,000 IVH

16 4
MFCA
25.6

17 2005 MFCA

MFCA 16
4
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 151

MFCA
MFCA

MFCA
MS-Excel

MS-Excel

MFCA

MFCA

MFCA

MFCA
MS-Excel MFCA

MFCA
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MFCA

MFCA

MFCA MFCA

MFCA
MFCA

.
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MFCA
MFCA MFCA

ERP SAP R/3

MFCA 2001

MFCA

MFCA MFCA

MFCA

MFCA

MFCA

2000 4 2001 3 1

MFCA

MFCA
MFCA
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MFCA
MFCA

SAP R/3 SAP R/3 MFCA

MFCA 2004 2 2003 MFCA

MFCA 1 2 3 4
5

MFCA
MFCA

xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxx
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MFCA MS-Excel MFCA
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MFCA

MFCA
MFCA

ERP MFCA
MFCA

ERP MFCA
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MFCA

MFCA 4-11 DB

MFCA
DB

•
•
•
•
•

•
•
•

MFCA 3 4-12
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•
•
•

/

•
•
•

/

DB MFCA

MFCA

4-13
MFCA MFCA

MFCA-DB 4
MFCA

MFCA MFCA MFCA
DB

MFCA DB MFCA
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MFCA

MFCA-DB MFCA
DB

MFCA DB DB
MFCA- Report

MFCA
4-13

in/out/on/off

•
•

MFCA 5

MFCA MFCA
MFCA
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MFCA

MFCA

4-14
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MFCA

MFCA DB

MFCA

MFCA

GUI

MFCA Report
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MFCA CSV

MFCA LCA

MFCA MFCA

MFCA-Report
MFCA

4-15 MFCA-Report format

MFCA-Report 06 1 12

20%

•

•

2007 1 15

Report MFCA
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MFCA
MFCA MFCA

2

MFCA

4-16

Report MFCA

Report
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MFCA-Report Report

4-17 MFCA

MFCA 06 1 10 16

E
E E E

F
F F F

G
G G

J
J J

K

K K

J 3 J 4

J 5 J 6

L

L L
H

H H

MFCA 06 1 10 16

E
E E E

F
F F F

G
G G

J
J J

K

K K

J 3 J 4

J 5 J 6

L

L L
H

H H

4-17 MFCA

MFCA

MFCA

4-17
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4-18 MFCA

MFCA

A A1 A2 A3 A4

MFCA 06 1 10 16

ABC111 ABC114

A1

2007 1 15

ABC113 #10133 A2
ABC114 #10134 A3
ABC117 #10137 A1
ABC115 #10135 A2

ABC113 #10133 A2
ABC111 #10143 A1
ABC115 #10135 A2
ABC114 #10141 A4

ABC114 #10141 A4
ABC111 #10143 A1

ABC114 #10141 A4
ABC111 #10143 A1

MFCA

A A1 A2 A3 A4

MFCA 06 1 10 16

ABC111 ABC114

A1

2007 1 15

ABC113 #10133 A2
ABC114 #10134 A3
ABC117 #10137 A1
ABC115 #10135 A2

ABC113 #10133 A2
ABC111 #10143 A1
ABC115 #10135 A2
ABC114 #10141 A4

ABC114 #10141 A4
ABC111 #10143 A1

ABC114 #10141 A4
ABC111 #10143 A1

MFCA

A A1 A2 A3 A4

MFCA 06 1 10 16

ABC111 ABC114

A1

2007 1 15

ABC113 #10133 A2
ABC114 #10134 A3
ABC117 #10137 A1
ABC115 #10135 A2

ABC113 #10133 A2
ABC111 #10143 A1
ABC115 #10135 A2
ABC114 #10141 A4

ABC114 #10141 A4
ABC111 #10143 A1

ABC114 #10141 A4
ABC111 #10143 A1

4-18 MFCA
1

4 MFCA
No No

4-18 Report
No No
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MFCA

DB DB
DB DB DB

MFCA

MFCA

“ ”

MFCA

MFCA

MFCA

MFCA
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MFCA
DB

4-19
MFCA DB

DB
MFCA

MC

•
•
•
• MC
• MC
• MC
•

•

•

• MC
• MC

• MC

SC EC

• SC EC

SC EC
MFCA

•

SC EC
• MFCA

• SC
EC
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4-19 MFCA

DB MFCA

MFCA
DB

“ ”

“ ”

4-19

DB MFCA

MFCA



 169

MFCA

MFCA 4-20

/ /

[Plan][Plan]

[Do][Do]

[Check/Action][Check/Action]

[[ ]]

MFCA

MFCA MFCA
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MFCA

MFCA MFCA

ERP
MFCA MFCA

QCD Quality-Cost-Delivery

MFCA
MFCA

MFCA
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MFCA MFCA

MFCA MFCA

MFCA MFCA
MFCA

MFCA

MFCA
MFCA

MFCA

MFCA
MFCA

MFCA

MFCA MFCA
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MFCA

MFCA

MFCA

MFCA

MFCA
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LIME JEPIX
MAC

3 WG3

MFCA

MFCA

WG3 4 5-1

1 18 8 30

2 18 10 17 LIME JEPIX MAC

3 18 11 7

4 19 1 16  WG3



174

WG3 LIME JEPIX
MAC 3

WG3

WG3 2
LIME JEPIX MAC

WG3 3
MFCA

JEPIX EPS
MAC

LIME
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Distance to Target

LIME JEPIX MAC

LIME Distance to Target
JEPIX MAC

LIME JEPIX MAC
LIME EPS

WG3 2 LIME JEPIX
MAC

LIME Life-cycle Impact assessment Method based on Endpoint modeling
LCA

Eco-indicator 99
EPS EU ExternE

LIME

LIME
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LIME 1 AHP
2 3 4

LIME

LIME 11
1000

J

j
jji

I

i
i

J

j

I

i
jjii WTPDFsWTPDFs

1
,

11 1
,

si = i
DFi,j = j i
WTPj = j 1 Willingness-To-Pay

LIME 5-1

                                                 
1

2

3

4
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HCFCs

CO2

SOX

NOX

Total N 

Total P 

NMVOC

Land

Copper Ore 

Oil

Benzene

TCDD

Lead

ODS

DALY

Yen

EINES

NPP

Eco-index 
Yen 

177
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JEPIX Environmental Policy Priorities Index for Japan
JST

LCA
Distance-to-Target DtT

DtT

JEPIX

JEPIX DtT BUWAL SR297
DtT
JEPIX

Distance-to-Target

JEPIX BUWAL SR297
BUWAL SR297

JEPIX 12
SPM10

COD BOD
JEPIX

i wi cons
FF

F
CF

J

j jkjk

j
ji

1 ,,
,

1

CFi,j = j i j = 1,…, J
Fj = j
Fk,j = j
cons = 

2 Fj Fk,j

0.5 2 2.0
1
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3  1 Fk,j

i1 i2

3  1 Fk,j 2 Fj Fk,j 

0.5

JEPIX 5-2
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Other ODSs 

SOX

NOX

CO

NMVOC

SPM10

BOD

COD

CO2

Other GHGs 

CFC11 

BOD

CO2

CFC11

P

N

SPM10

COD
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MAC Maximum-Abatement Cost method

MAC

MAC
1kg

LIME
MAC CO2 NOX 15

MAC
AAC: Avoidable Abatement Cost 5

5-3

MAC

                                                 
5

’

AAC ‘grey’ AAC ‘green’ 

 or AAC 



182

MAC 5-4

NOx

SO2 

CH4

SPM 

DXN

TOD

COD

T-N 

T-P 

CO2

TOD(T-N,T-P) 

HM

VOC

TCE, PCE

CFC
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LIME JEPIX MAC

3 LIME

JEPIX

LIME JEPIX
MAC

MAC

5-2
JEPIX MAC

MAC
LIME

LIME

3 LIME
JEPIX MAC

5-5
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5-6

3 5-2
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185
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LIME Distace to Target
JEPIX MAC

MFCA

MFCA

MFCA
MFCA

LIME JEPIX MAC
MFCA

2

MFCA
LIME

5-7
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5-8

MFCA

2

LPG

LIME,JEPIX
MAC

LIME,JEPIXLIME

CO2 NO

LIME,JEPIX
MAC

LIME

CO2 NO SOx
LPG

Kg

(
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CO2 NO

CO2 NOx SOx

LIME JEPIX
LIME

MFCA

CO2 NOx

LIME
LIME JEPIX MAC

LIME
JEPIX MAC

MFCA

5-3
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MFCA LIME JEPIX MAC 

3

LIME
JEPIX MAC

LIME
CO2

SOx
CO2 NOx LIME

JEPIX CO2 NOx
MAC

LIME MAC

MFCA

MFCA
2

LIME MAC
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5-9
MFCA Kg

LIME

MAC

MFCA LIME

MFCA
LIME MAC

MFCA

ton

LIME MAC

(

MFCA LIME MFCA
3 2
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P-D-C-A

5-4
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(1) (2) (3) (4)

Plan Do Check Act

( )

(5) (6) (7) (8)

192
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5-4
MFCA

LCA: Life Cycle Assessment

LIME JEPIX
MAC

LIME
JEPIX

MAC

LIME
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LIME

LIME

5-10
LIME

JEPIX

MFCA

MFCA
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5-5

A B

MWh 30 25

GJ 100 90

m3 30 35

CO2 t-CO2 19 16

t 1 1.2

t 0.2 0.3

500 600

A B
A

CO2 B
A

5-6
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A B

MWh 30 25

GJ 100 90

m3 30 35

CO2 t-CO2 19 16

t 1 1.2

t 0.2 0.3

600 240

500 600

B

5-7

A B

MWh 30 25

GJ 100 90

m3 30 35

CO2 t-CO2 19 16

t 1 1.2

t 0.2 0.3

200 80

500 600

700 680

B

5-9  MFCA LIME MAC
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LIME JEPIX MAC

LIME MAC
LIME

QC

MFCA

MFCA
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ISO Type I Type II
Type III Type Type

5-11

LIME
LIME

LIME JEPIX
MAC
MAC

MAC TLCC
Total Life Cycle Cost

MAC
TLCC 5-12
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158.6
118.5

JEPIX

CO2

5-8
VOC

SOX
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5-8 335

m3 80 30 9%

CO2 t-CO2 200 150 45%

SOX t 10 2 1%

NOX t 50 15 5%

VOC t 80 100 30%

t 300 30 9%

COD t 10 8 2%

335 100%

600 335 1.8 = 600/335

LIME JEPIX MAC

JEPIX MAC

5-13 2010
2004 2

JEPIX
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MFCA

MFCA
MFCA

ROI NPV
IRR

MFCA

ROI
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MFCA

ROI ROI
100 5-9

A ROI 122 720/590 100 B ROI
115.7 810/700 100 ROI A

0 1 2 3 4 5 ROI

0 120 150 150 150 150 720 
A

590   590 

122

0
130 170 170 170 170 810 

B

700  700 

115.7

MFCA

5-10
MFCA

A ROI 126.3 =(720+25)/590 100
B 126.4(= 810+75)/700 100
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0 1 2 3 4 5 ROI

0 120 150 150 150 150 720 
MFCA  5 5 5 5 5 25 A

590   590 
126.3

0
130 170 170 170 170 810 

MFCA  15 15 15 15 15 75 

B

700  700 

126.4

CO2

ROI 5-11
CO2 LIME 1.74 /t-CO2

A ROI 219.2 1293/590 100 B ROI 233.6 1635/700 100
B
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CO2

0 1 2 3 4 5 ROI

0 120 150 150 150 150 720 

MFCA  5 5 5 5 5 25 

590   590 

CO2

t
0 60,000 64,000 64,000 64,000 64,000 316,000 

CO2 0 104 111 111 111 111 548 

A

MFCA
CO2

0 229 266 266 266 266 1293 

219.2

0 130 170 170 170 170 810 

MFCA  15 15 15 15 15 75 

700  700 

CO2

t
0 70,000 90,000 90,000 90,000 90,000 430,000 

CO2 0 122 157 157 157 157 750 

B

MFCA
CO2

0 267 342 342 342 342 1635 

233.6

CO2

CO2

ROI

LIME MAC
MAC LIME
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LIME

2002

MFCA

LIME JEPIX MAC

LIME

MFCA

GRI

PRTR
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SIGMA Sustainability Integrated 
Guidelines for Management SIGMA

5-12

SIGMA LIME MAC
SIGMA

MAC
LIME

SIGMA MFCA

MFCA
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/ ( )
( )

A B C A B

    

X A B C 

X A B C 

X A B C 

 X  X 

 X  X 

   XXX 

   XXX 

   XXX 
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MFCA WG MFCA
MFCA

MFCA SC MFCA

IMU 10/23 10/25 Prof. Dr. Bernd Wagner Dr. Markus 
Strobel IMU Dr. Strobel
Rohleitungsbau Süd 10/23 Mr. Edwin Ferhadbegvic 
Merckle-ratiopharm 10/24 Mr. Mullhauser, Mr. Wenger 
PCI 10/24 Mr. Werner Schmid 

10/26 Dr. Christa Liedtke Mr. Michael Ritthoff 
10/27 Dr. Uwe Sukowski Mr. Mario Schneider 

(VDI/VDE) 

MFCA WG2 WG1
MFCA

IMU MFCA ERP
MFCA MFCA

Material
MFCA

IMU MFCA

ERP
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MFCA MFCA
MS-Excel MFCA

ERP
ERP MS-Excel

Prof. Wagner MFCA

MFCA MFM 6

No. 
(1) IMU 10/23 IMU MFCA MFM

(2) RS  10/23 MFCA MFM
(3) IMU 10/23 MFCA Material Efficiency

(4) Merckle- 
Ratiopharm

10/24 MFCA MFM -1 
MFCA

(5) PCI  10/24 MFCA MFM -2 
MFCA

(6) IMU 10/25 MFCA Prof. Wagner

(7) IMU 10/25 Prof. Wagner MFCA MFM
Material Efficiency

(8) 10/26 Material Efficiency

(9) 10/27 Material Efficiency
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Eco Balance MFCA MS-Excel ERP

MFCA
MFM Material flow management MFM Change

Innovation

Phase 1
Phase2 ERP

Phase MFCA

MFCA MFM
Innovation

1   

3

4

2

0

5.
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Phase MFCA

PDCA EMS QC

ERP-System

SAP R/3 3
MFCA

50 30

6 No.
MFCA 12,043,000EURO

2,500,000EURO 
MFCA

ERP BDE SQL
2 SQL

Business Wearhouse
Q:SAP R/3 MFCA
A:MFCA SAP R/3 MFCA SAP R/3

FlusskostenrechnungFlusskostenrechnung

UmweltbilanzUmweltbilanz

SQL Datenbank                               

-
-

OLAP-

ERP-System 

…

Data-Warehouse
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MS-Excel ERP

ERP
ERP

Rohleitungsbau Süd
Merckle / Ratiopharm ERP
PCI ERP

 A B MFCA

IMU
40-50

100
5

200 3

ü

RS IMU MFCA MFCA
MFCA 2000 MFCA MFM

1975 75 600 Euro 

1 40 50

MFCA

2
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5 MFCA
30%

ERP MFCA

MFCA

RS MFCA 6
50% RS

RS IMU

IMU
Dr. Strobel

IMU EPK

0.5
14

2
20% 30%

6 Euro

MFCA

MFCA
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MFCA 6
250 Euro 3

12 MFCA
ERP SQL

3

2,000 Euro
IMU 15

15
50%

15

IMU
4

15

1

Merckle Ratiophar IMU MFCA
MFCA 2004

MFCA MFCA

IMU MFCA
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4 5290 10 Euro 

Merckle

2004 IMU
Material

SAP R/3

Material

4 MFCA
2004 12
Step1
Step2 Material Reporting
Step3 Material Reporting
Step4 Material
Material

Material Value

2004 Material Loss 70
IMU

70
5 10

70 2005

Material Value IMU

Material Reporting
SAP R/3 Material Data SQL Database Material Flow



 216

MFCA 1
SAP R/3 Data-Warehouse Material

Report

Material Report

Material
MFCA

2005 5 Material Reporting

2005 5 60 80 Material Report

Material Report Material Loss

2006 Material Reporting

Material
Material Loss Report

Material Loss Material Loss

Material
Merckle

Material
Material

Material
Material

Material
6

MFCA
SAP R/3 MFCA IMU
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SQL SAP R/3

SAP R/3 IMU SQL JAVA

1950 BASF

196M-Euro 2005 206M-Euro 2006
280 800

3 Augsburg, Hamm, Wittreberg 3

15:00 24

157 Augsburg

SAP R/3

1998 SAP R/3 2003 MFCA
SAP R/3 MFCA

SAP R/3

MFCA

SAP R/3 SAP R/3
IMU MFCA
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80 1

6

SAP R/3 SQL

SAP R/3 SQL
PCI JAVA

1 MFCA
SAP R/3 Consistancy
Test

2 Difference

3 19

4-5 JAVA
2 2

MFCA

MFCA MFCA

SAP R/3 MFCA

SAP R/3 

SQL

JAVA 

MFCA

IMU SQL
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JMAC MFCA
MFCA

JMAC

MS-Excel
MS-Excel

ECO-Efficiency (A) Concept Idea
ERP

(A) (B) ERP
MS-Excel (C)

Concept

Idea

MS-Excel ERP
(B)

(A)

(B)

(C)

SAP

MFCA
SQL Report

SAP

SAP

Difference

Cost Down

KEEP

UP

Merit of the system

SAP

MFCA
SQL Report

SAP

SAP

Difference

Cost Down

KEEP

UP

Merit of the system
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60% 
95%
5%

MFCA

MFCA

MFCA

Eco Cost  Accounting
MFCA

Material Efficiency

Material Efficiency

Material Flow Management
Material Resource Management

Material Energy CSR Efficiency Material Flow 
Management

Resource Efficiency PLAN
PLAN

Material Flow Management
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3 MFCA

ü
IMU

IMU

IMU 20

Material Flow Management Material Efficiency
MFCA

MFCA

Dr. Liedtke (Director: Sustainable Production and Consumption) 
Wuppertal Institute

UNEP

MFCA

3 Material 
Efficiency

Material Flows and Resource Management

Sustainable Production and Consumption Dr. Liedtke

Centre on Sustainable Consumption and Production CSCP
UNEP Wuppertal Institute 

Material Flows and Resource Management

ECO-Efficiency
Resource Efficiency
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Resource Efficiency End of Life Value 
Chain 84 3

Human Development Index

GDP/DMC DMC Domestic
Material Consumption 1994 2,780 EU2000 1,274

1997 475 1995 310 USA

IT

3 EURO
Digital Europe CD CD

Material Intensity

CD
Material Intensity

Resource Efficiency

LCA ECO-Efficiency
0.09 IC 20kg

ECO-Efficiency
20 30 2 3

Initial sustainability check

27 1500 Initial 
sustainability check 230 300

120
150
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UNEP UNESCO eco-textile
Web
ECO-Efficiency 5 Module Cleaner 
Production Process Analysis LCA EMS Water Management

CSR
ECO-Efficiency

Johnson & Johnson CSR
ECO-Efficiency

e-solution 200
Cost Efficiency Resource Efficiency
T Material Intensity 0.2kg T

10 2kg
117kg

Wuppertal Institute

5
Factor-4

Go21

Wuppertal Institute
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Material Flow Accounting MFA
2002

MFA

Material Efficiency Material Efficiency

Material Efficiency
VDI/VDE Mario Schneider 

2004 2004 2005
2006

40% 20%

40.1% 20.1%
2

Material Efficiency

Material Efficiency
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Material Cost

Material Efficiency

1) Material Efficiency
2) Material Efficiency Material Efficiency

5 1 1 Euro

2
1) 1 Potential or
2) 2 Retail

1 Potential 1.5
Euro 3 2

2 Retail
3 1

Report

100

Material Efficiency
2

Material Efficiency Material Efficiency
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1,000 Euro
700 800 Euro

NETWORK
Material Efficiency

Value Chain
3 Value Chain

MFCA Supply Chain
2 3 NETWORK

Material Efficiency

Material Efficiency

NETWORK 4 3
NETWORK 2

NETWORK

Material Efficiency WEB

1000 Euro

1Euro 10Euro
2003 5,000 Euro

20%
Material Efficiency

1 2 3
250 60
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LIME
194 3

LIME LCA
34 LCA

LIME LCA, ,

Vol.42.No.2 

Vol.42.No.3 
Vol.42.No.8 

14 6
( )

( ) 15

( ) 14

16
( )

17
(

Vol.39.No.7 

Vol.42.No.4 
 Vol.39.No.7 

Vol.42.No.2 
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Vol.42.No.

 Vol.39.No.7 

Vol.42.No.3 
2006 12 16

Vol.42.No.9 

Vol.42.No6.

LIME LCA, ,

TLCC
LIME

194 3

( ) 16

( ) 15

Discussion Paper Series 2005

16 12 9

The SIGMA Project (2003) The Guidelines-Toolkit (SIGMA ENVIRONMENTAL
ACCOUNTING GUIDE

= JEPIX
( ) JEPIX

www.jepix.org JEPIX


