
2
2010 2 102010 2 10



11.

2020 20502020 2050

–

– 40

GHG 2020

M. Akai, AIST2



2008200720062005
(29 )(25 )(24 )(20 )

2005 10

2006 Cool Earth-
2006 11 [ ]

2008 3

20075

PV , etc.

2006 5

2007 4
5

M. Akai, AIST3

2006 5

2007 3
2008 5



2005 102005 10

t-CO2 MJ
kg-CO2 m2 MJ m2

g-CO2 km MJ km
t-CO2 MJ

g 2
t-CO2 MJ

* t-CO2 MJ

CO2

M. Akai, AIST4

CO2



2 2050 20202. 2050 2020

80% + ?80% + ?
CO2

–
–

CCS
– CCS

2100

20202020
– 2050
–

2050

M. Akai, AIST5



10 4010 40

1970 1980 1990 2000 20101970 1980 1990 2000 2010
• 3
•
•

•
•

• 2
•

28

•
• 42

•
•
•

NY

•
•

Q

•

•
•

•
•

•
•

•
Walkman 79
•
•

•
•

•

•
• •

•
CO2

2000
1990

•TSUNAMI

Let it be.
1990

2010 2020 2030 2040 2050

M. Akai, AIST6



3 CO3. CO2

CCSCCS
1 /t-

CO2
1 5 /kWh

– CO2

–
50%

CCS IEA ETP2008CCS

PV
10 /t-CO210 /t CO2

30 /kWh
R&D

M. Akai, AIST7

– R&D

NEDO PV2030+



4 2020 20504. 2020 2050

–

– ?
–

PV 15 2 6
4000 10% 74%

–

?
CCS

M. Akai, AIST8

CCS
1 2



CCS

M. Akai, AIST9



IPCC
20052005

IPCC 2006

CCSCCS
– CCS
– IPCCIPCC

–
GHGGHG

– 2 CO2 CO2

2100 15 55%
CCSCCS
30%

M. Akai, AIST10

2 5 CCS
– CCS



CSLF
Carbon Sequestration Leadership Forum

16 EU16 EU
2003 6

CCS

CSLF CSLF TOR Strategic Plan

2003 6 25 10
–
– CCS
– R&D
–

2009 10 23 1
–

M. Akai, AIST11

EC



G8 CCS

20052005
14.CCS
– CSLF
– IEA CSLF CCS capture ready– IEA CSLF CCS capture ready
–

G8 2008
31 2020 CCS 201031.2020 CCS 2010

20
G8 2009

9191.
a. CCS
b.
c. CCS
d. IEA CSLF 2010

IEA
GCCSI IEA CSLF

M. Akai, AIST12

e. GCCSI IEA CSLF
f.



ETP2008
COCO2

M. Akai, AIST13



IEA CCS Roadmap
2010 50 CCS2010 – 50 CCS

BLUE Map 2050BLUE Map 2050

12,000

Gas (power)

2050
3,400 projects
Power (48%)

10,000

(p )

Biomass (power)

Coal (power)

Cement

Chemicals

Power (48%)
Industry (32%)
Upstream(19%)

2040
2,100 projects
Power (47%)

6,000

8,000

CO
2

Pulp and paper

Iron and steel

Gasprocessing

Gas (synfuels + H2)
2030
850 projects

Industry (34%)
Upstream (18%)

4,000

6,000

M
t

Biomass (synfuels + H2)

2020

p j
Power (42%)
Industry (42%)
Upstream (16%)

2,000

100 projects
Power (38%)
Industry (35%)
Upstream (27%)

M. Akai, AIST14

0

2010 2015 2020 2025 2030 2035 2040 2045 2050



2009 IEA
2009 10 14 152009 10 14-15

10 CCS IEA10. CCS IEA
GCCSI
– 2010 G8 20102010 G8 2010

20 G8

– 2020 CCS
IEA CCSIEA CCS

– CCS
– CSLF GCCSI IEA

– IEA

M. Akai, AIST15



CCSCCS

2010 2 3 CCS2010 2 3 CCS
CCS

DOE EPA
180
– 10 CCS

20 6 0– 2016 5 10

– CCS
–
–

2010
47 5 5– 47 5.5

CCS

M. Akai, AIST16

– CCS



2008 11 Offshore Petroleum Amendment2008 11 Offshore Petroleum Amendment
(Greenhouse Gas Storage) Act 

CCS
CCS

2009 3 CCS 102009 3 CCS 10

2009 12 CCS Flagships 
Programg

4
Program 20

CO2

200 500

M. Akai, AIST17

200 500



Global CCS Institute
2009 72009 7

2008 92008 9

– CCS
– G8

– 11
G8
– IEA CSLF MEF

– Board of Directors ( 7 ) R. Higgins, T. McMeckan, 
– International Advisory Panel James Wolfensohn (Chair), 

Claude Mandil, Zeng Rongshu, Leena Srivastava, Nicholas Stern
– 30

M. Akai, AIST18

– 171
16



CCSCCS

Energy Policy for Europe 2007 1Energy Policy for Europe 2007 1
– 2020 90 20% GHG CCS
– 2015 12

2008 1 10 12 17
– 2020

GHG 20GHG 20
20

20
EU ETS 2009 4 23EU-ETS 2009 4 23
– 3 2013 2020 CCS
– 2015 CCS

3 t CO23 t-CO2
CCS EC 2009 6 25
– CCS

M. Akai, AIST19

Long term liability 20



Carbon Capture ReadyCarbon Capture Ready

– 10
–

– CO2 2050 80%
CCS

– 300MW CCR
2025 CCS2025 CCS

– 2020 300MW CCS

EU-ETS
Performance Standard

M. Akai, AIST20

o d d
CCR



CCS

CO2 M -C)

350

400

CO2 200

250

300

350

–
50

100

150

-100

-50

0

00
0

01
0

02
0

03
0

04
0

05
0

06
0

07
0

08
0

09
0 00

CO2

M. Akai, AIST21

20 20 20 20 20 20 20 20 20 20 21



CCSCCS

GHGGHG
CCS
– 90 R&D

CCS CDMCCS-CDM
RD&D

– CCS

–
– 15 /kWh OK?

–
CDM CCS

CCS

M. Akai, AIST22

–
– RD&D



M. Akai, AIST23



CCSCCS

1988: CCS1988: CCS
1991: IEA-GHG FS
1996: Statoil Sleipner
1997: MITI R&D

– 2000

1999: CCS
– CCS-CDM

2001: COP7 IPCC
2003: FutureGen CSLF2003: FutureGen CSLF
2005: G8 IEA

IPCC CCS
CCS-CDM 2 CDMCCS-CDM 2 CDM

2006: IPCC CCS
2007:

M. Akai, AIST24

2008: Cool Earth –
G8 2010 20



CCS-CDM (1/2)CCS CDM (1/2)

05/09 UFJ CCS-CDM CDM CCS CDM

CCS CDM
: Permanence

Leakage
Project Boundary

05/11 COP/MOP1

Project Boundary
SBSTA

COP/MOP2 CDM

06/01 CCS-CDM
CCS-CDM 06/04)

IEA-GHG METI

06/11 COP/MOP2
COP/MOP4
SBSTA IGO NGO

COP/MOP3

M. Akai, AIST25

CO / O 3

JGC



CCS-CDM (2/2)CCS CDM (2/2)
COP/MOP2

a.
b.
c.
d.

f.
g.
h. CO2
i.

07/12 COP/MOP3 07 IGO NGO
SBSTA

d
e.

i.

SBSTA
08/6 SBSTA28

08/6 IGO NGO
SBSTASBSTA

Site Characterization Site Simulation
Monitoring
CCS CDM
( )

SBSTA29 08/12 COP/MOP4 2

M. Akai, AIST26

COP/MOP4 CDM
08/12 COP/MOP4 JGC



-

1414.

a. CSLFa. CSLF
CCS

b IEA CSLF COb. IEA CSLF CO2
CCS

c. IEA CSLF capture ready ( )

d COd. CO2

e.
CCS

M. Akai, AIST27



G8
(2008 7 7 9 )(2008 7 7-9 )

31 IEA (CCS)31. IEA (CCS)

2020 CCS2020 CCS

2010 202010 20
CCS

M. Akai, AIST28



G8
2009 7 8 102009 7 8-10

9191.
CCS

2010 20 CCS2010 20 CCS

a. CCS

b. IEA

c. CCS
d. IEA CSLF

2010
IEAIEA

e. GCCSI
IEA CSLF

M. Akai, AIST29

IEA CSLF
f.



CSLF 3
2009 10 11 142009 10 11-14

2010 20 G82010 20 G8
2020

CCSCCS

CCS UNFCCC

MEF CCS MEF

– 20 CO2 ;
– CCS ;

;– ;
–
– CCS

IEA GCCSI

M. Akai, AIST30

IEA GCCSI



IEA (1/2
2009 10 14 152009 10 14-15

99.

CCS

2020 CCS2020 CCS
IEA CCS

– Recognising that every country must determine its own energy mix, fossil fuels will likely continue to 
provide a very large share of the energy used throughout the world for many years. In this context, 
countries should work to increase the efficiency with which they use fossil fuels, switch to lower 
emitting fuels, such as natural gas, wherever practical, and accelerate their efforts to develop carbon 
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capture and storage (CCS) technologies. We welcome the recently published IEA CCS Roadmap which 
suggests that greater efforts are needed to demonstrate CCS at scale before 2020 in developed and 
emerging economies, wherever possible. …
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CSLF CCS

IEAIEA

– We note the recent creation of a range of new international energy institutions to further our 
common energy goals We welcome the founding of the International Renewable Energy Agencycommon energy goals. … We welcome the founding of the International Renewable Energy Agency
(IRENA) and the Global Carbon Capture and Storage Institute (GCCSI) and invite these two new 
bodies to work closely with the IEA in order to pursue synergies. … We also congratulate the Carbon 
Sequestration Leadership Forum (CSLF) for its contribution to furthering CCS, including through its 
recent Ministerial meeting, and encourage its fruitful collaboration with the IEA. 
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