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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
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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 
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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 


