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Background

Reguest for alternative scenarios _ ENERGY
by G8 at Gleneagles summit (2005) Rt
ETP2008 launched in Tokyo on 6 5320950&
June 2008

Conclusions reported to G8 Energy
Ministers (June) and G8 Leaders

(J u Iy) :_ INTERNATIONAL

ENERGY l(jf_]

[\ 78N
AGENCY e

In support of the G8 Plan of Action



ETP2008: Coverage

Which technologies can reduce CO, ENERGY

TECHNOLOGY

emissions between now and 20507 RERSPECTIVES

2008

How much will 1t cost? Scenarios &

Strategies

— 10 2050

What need to be done to promote
technology research, demonstration
& deployment?
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ETP2008: Content

Scenarios to 2050 ENERGY
TECHNOLOGY
Basel | ne PERSPECTIVES
2008
ACT (CO, emissions stabilisation)

BLUE (5020 reduction in CO, emissions)

Scenarios &
Strategies
——to 2050

Technology Analysis
Power sector
End-use sectors

Transition Roadmaps |
17 Key technologies soamp
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A New Energy Revolution?

2050 CO, emissions reduction (Gt CO,lyr)

To bring emissions back to current levels by 2050 options
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with a cost up to USD 50/t are needed. Reducing emissions
by 50%6 would require options with a cost up to USD 200/t.
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Contributions of Technology
Wedges

ENERGY

70 CCS industry TECHNOLOGY

and transformation 9% PERSPECTIVES
60 - Baseline Emissions 62 Gt —= | 2008

CCS power generation 10%
50 - Nuclear 6%

7 Renewables 21% e EIE

U -

& fuel switching 7%
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S End-use fuel switching 11%

30
g End use electricity
efficiency 12%
20 -
End use fuel
BLUE Map Emissions 14 Gt —> |  efficiency 24%

10 -

CO, emissions (Gt CO,/yr)

WEQ2007 450 ppm case ETP2008 BLUE Map scenario
O T T T T T T T T 1
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. .. INTERNATIONAL
Key options are end-use efficiency (36%6), renewables (21%6)

and CCS (19%6) ENERGY (1)
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Sectoral Contributions

70

ENERGY
TECHNOLOGY
. Baseline emissions 62 Gt ——3 PERSPECTIVES
o0 2008
Power sector (38%)
6& 50 -
9_, Scenarios &
o 40 1 Industry (19%) Strategies
" 10 2050
S 30{ Buildings (17%)
@ '"""""'"'lIIIu||||||||||||I|||||||||||||||||"“m |
LIEJ 20 - Transport (26%o)
10 BLUE Map emissions 14 Gt
. " WEO 2007 450 ppm case  ETP2008 analysis
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Power Generation Mix

m Other
ENERGY

60,000 - renewables TECHNOLOGY
g  Solar PERSPECTIVES
E 50,000 - — = Wind R 1.5
c
9O . mBiomass + CCS
s | I
133 #0000 o mBiomass Scenarios &
o Strategies
i 30,000 - = Hydro =0 2050
:§ Nuclear
43 20,000 - Gas + CCS
@
2 m Gas
_cg 10,000 - .
g m QOil
O 0 - m Coal + CCS

2005 Baseline Baseline ACT Map BLUE Map wm(coa]

2030 2050 2050 2050
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25% nuclear, 25% fossil + CCS, nearly 50% renewables
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Average Annual Power Generation
Capacity Additions, 2010 — 2050

ACT Map - BLUE Map
Coal-fired with CCS 30 - 35 CCS coal-fired plants (500 MW)
Gas-fired with CCS 1 - 20 CCS gas-fired plants {500 MW)
Nuclear — 24 - 32 nuclear plants (1 000 MW)
H}’drﬂ' 1/5 of Canada's hydropower capacity
Biomass plants 30 - 100 biomass plants (50 MW)
Wind-onshore 2900 - 14 000 wind turbines [4 MW|
Wind-offshore 775 - 3 750 wind turbines (4 MW)
Geothermal 50 - 130 geothermal units (100 MW|
Solar PV - 115 - 215 million m? solar panels
Solar CSP 45 . 80 CSP plants {250 MW)
| | |
30 40 50 60 &
GW per year

M Present rate W ACT Map © BLUE Map

In support of the G8 Plan of Action
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Scenarios &
Strategies
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Total Additional Cumulative
Investment (2005-2050)

ENERGY
60 - TECHNOLOGY
PERSPECTIVES
’g 50 - = Total 2008
— . E Distribution
= 40- —
0 B Transformation
) 30 A .C il Scenarios &
3 ommercia Strategies
c 204 == Industry ~— 10 2050
(b}
- m Power Plant
10 1
(D) Transmission
> 0 -
= E Residential
Total Total
-10 A : B Transport
ACT Map BLUE Map

Demand-side investments dominate additional investment needs above the
Baseline scenario, energy efficiency helps to reduce upstream investment
needs in energy supply and transportation infrastructure

INTERNATIONAL

ENERGY l(jf_]

[\ 78N
AGENCY e

In support of the G8 Plan of Action




Need for Extra Energy RD&D

Both public and private energy RD&D investments it 20y

have declined since the early 1980s TECHNOLOGY
PERSPECTIVES

Current IEA Governments energy RD&D - USD 10 2008
billion/yr
Nuclear dominates government RD&D

Companies energy RD&D - USD 40-60 billion/yr 5552?39‘?;&

Information about industrial energy RD&D trends is o
scarce

Unclear how much RD&D would be “sufficient” to
meet the goals

Literature suggests USD 10-100 billion/yr
additional investments

Leave it to industry or role for government ?
Cooperation or competition model ?

INTERNATIONAL

ENERGY l(jf_]

[\ 78N
AGENCY e

In support of the G8 Plan of Action



Roadmaps

17 technology roadmaps provide 87%b of CO, savings under the Blue
scenario

Potentials

Pathways to commercialization
Technology targets

How to get there

Key actions needed

Key areas for international
cooperation

In support of the G8 Plan of Action
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Scenarios &
Strategies
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Key Technology Options
(Roadmaps)

Supply side Demand side ENERGY
.. . TECHNOLOGY
CCS power Energy efficiency In PERSPECTIVES
generation buildings 2008
Nuclear 11l + 1V Heat pumps
Wind Solar space and 4 T

Biomass — IGCC &
co-combustion

Solar — PV
Solar — CSP
Coal — IGCC
Coal — USCSC

2nd generation
biofuels

In support of the G8 Plan of Action

water heating

Energy efficiency in
transport

Electric and plug-in
vehicles

Fuel cell vehicles
CCS in industry

Industrial motor
systems

Strategies
—to 2050
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Roadmaps — Example CCS
10%06 of CO, reduction potential in BLUE Map

coz capture and Storage - Fossil-Fuel Power Generation Tefhnology TIMElNe sesssasssss sttt stsssss sttt tasstssststsbsssssbssan

D00 010 2020 230 2040 2050

ACT 289 Gi savings 2050 Blue 4.9 Gi savings 2050 EN ERGY
OECD QECD Other . ?""’F&Juﬁ . Tx}rl:olnf;:'hmihd
China i Facific . 0% & s to enhanced hydrocarben
& India Facific 1% é: 10 - BT Rty TECHNOLOGY
43% 5% 2008.2025: USD 12 bn in deplsted ressrecic PERSPECTIVES
“ CECD
20 demo plants
#" Europs 2008.2020: USD 25 bn Develaumant of
10% Fme=
\ Other china h 5 Storags RAD icnal ransport 2% of powsr 16%of
(RN & India < 20082030: USD 2kn in re E;'lur\:tian el
Blasi ity =slimates 20152030 2030
CECD NA 363, T 2050
25%
\\ OECD Eurcps OECD NA 10demoplorts 20 hilsede demo
16% 25% 20082015 plonts 2015:2030: 12 % of et
Cther developing Asia, Middi= East and Transkfion Economies L U5k USD 30 bn =neraticn 0% of pawar
= Majer DSF Drvalopment of 2030 ereration
Global  RDD&D  Commercial Global  RDD&D  Commercial il A o e Scenarios &
Deployment  Inw. Cost  Inw Cost* Deployment  Inv. Cost  Inw. Cost*
Share UsD bn USD bn Share USD bn UsD bn 2
R&D Demonsiratian I Commsreialisation
3030  2005-2030 2030-2050 2030 2005-2030 2030-2050 Do Strategies
CECONA 096 ., 2500, Jé0Ie0  OECONA 958 9035 050400 — 102050
OFCD Burope 3% 590 100120 OECDEurops 35 o35 | 1se0o Key Actions Needed seseseresrrrrornsnensasssrsesrsrssnsrersnsnseseses
QFCD P::crﬁc ........ 1 7B 3040 OECD Pucrhc ........ e ez e | m  Develop and enable legal and regulatory framewarks for CC3 at the national and infematic-
Ching & Indic 15% 1012 280-300 China & India 15% 12-14 450-500 rial levels, including long-term liability regimes and classification of COy.
Crhar 5 3-4 &0-T0 Other 5% 4-5 300-350 B Incorperate COS inte emission rading schemes and dean develapment mechanisms.
B RDAD to reduce caphure cost and improve overall system sfficiencies.
Te'-'hn°|ogy TarQEts P L L T R N e N R T Y ST m RD&D for starags intsgrity and menitorng. Validation of major storage sites. Menitor and
ACT: Emissions Stabilisation BLUE: 50% Emissions redudion valuafion methods for site review, injedion & closure pericds.
RDED B Raise public awareness and educafion on CCS5
W Asssssent of storage capacity using Carbon Sequestration Leadership Forum methocslogy
Capture fechnolagiss for thres Tachnalogies tested in small- and large-scale plants. Cost of CO, ot the national, basin and fisld lepels
main opfions (post-combustion, ayoided around 50 USD/ by 2020, Chemical looping tested ‘ ’
pra-combusfion, and cey-fuslling) B Mew power plants built affer 2020 fo have CCS5.
B Mew powsr plants to bs “ca ready” affer 2015,
Demaonstrafion targsts 20 large-scale deme plants with o 30 large-scale dema plants with 2
rangs of CCS options, including fusl  range of CC3 options, incdluding fuel
type (cool/gas/biomass) by 2020 type (coal/gus/biomass] by 2020 Key Areas for International Collaboration eeeeesessoscssscscsssoscsssan
Mew gas-separation technologies: Mew capture concapts: nest-ganerofion procssses, such as membranas, W Development and sharing of kegal and regulatory frameworks.
e o e b e e B B Develop infematicnsl, regicnal and naficnal insinments for €O, pricing, including COM
Technology transfar Technology transfer to Ching and Technelogy transfer to all transition and ETS.
India and developing couniries B Rais= public awarsness and sducafion.
W Shoring best pradices ond lessons lsami frem demonsirofion projects (pilot ond large-
Deployment
=4 scals). INTERNATIONAL
fi?g:l;ﬂlfs ﬁ:gg: infrastructurs miorm"?ﬂg‘ n‘_’g:#:_;';hefl:;?:; developad W Jeintfunding of large-scale plants in developing countries by multi-lateral lending instihtions,
1 1 imdustry ard gesemimeants.
Deploymant targats Early commercial largs-scals plants  30% of slscricity ganarated from B Development of standards for nedienal and basin storage esfimates amd their application.
by 2015 (ZEF, ZeroiGen, GreenGen)  CCS power plant B Organizations: CHLF IBA GHG, |EA CCC, IPCC.
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Key Messages from ETP2008

Deep emission cuts are technically ENERGY
TECHNOLOGY
achievable PERSPECTIVES

2008

Significant investment required

Credible long-term targets needed by o1 o

- - Strategies

This change is urgent 1o 2050

Capital stock turnover is slow
Technology development needs time
Non-cost barriers should be addressed

Global energy technology revolution

needed - INTERNATIONAL
Cooperation with DCs iIs essential ENERGY
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Thank You !

ENERGY
TECHNOLOGY
PERSPECTIVES

2008
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Scenarios &
Strategies

— 10 2050

Scenarios &
Strategies
to 2050
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