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Background
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® Key technologies identified by ETP2008
ETP2008# & T 8 H A

® Technological development requires co-
operationf AR K B LINAE S1E

® VValue of roadmaps recognised by MEM / MEF,
G8+3 meetings etc &g K K EEZ M MEM/MEFE
G8+3=PUIE T

® |[EA asked to play a leading roleH frgedR E1E R
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Roadmaps#zk K

17 technology roadmaps provide 87%b of CO, savings under the Blue
scenario (A\BLUETE®, 174 E&%k K AT />87 HICO, HIFHER .
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Pathways to commercializationwi 2008
Technology targetssiA Bz

How to get therexz453 5320950&
Key actions needed:s w3

Key areas for international
cooperations:gmsy st EirafE
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In support of the G8 Plan of Action



Roadmapsi:

— Example CCS #itm ccs

10% of CO, reduction potential needed for emissions halving

10 9%IKICO, Wit 3 7 ZHEHR F

CO, Capture and Storage - Fossil-Fuel Power Generation

ACT 2.89 Gt savings 2050

Elue 4.9 Gt savings 2050

CECD oECh Other
China Fracific Pacific ™ 305
& India — 4%
43% :
‘A OECD
Europs
T0%
™, ﬁﬂ;er China
& India
OECD MA BEH
25%
\ QECD Eurcps OECD NA
16% 25%
Drther deweloping Asio, Middle East and Transition Economies
Glabal RDD&D  Commercial Global RDD&D  Commercia
Deployment Inw Cost  Imw Cost* Deployment  Imw. Cost  Inv. Cost*
Share UsD bn USD bn Share UsD bn UsD bm
2030 2005-2030 2030-2050 2030 2005-2030 2030-2050
QECD MA asn 25-30 140-180 DECD MA 5% 30-35 A50-400

i
China & Indio 15% 1012 280-300
Crther % 3-4 &0-70

i
China & India 15% 12-14 AS0-500
Other 5% 4-3 300-350

Technology Targets cssssssssrerssasssssnsnarerssarnsnrnanasrarssarssss

ACT: Emissions Stabilisation

BLUE: 50% Emissions reduciion

RD&D

Caopturs technelogiss for three
main opfions {post-combustion,
pra-combustion, and csy-fuelling)

Demonstration targsts

Mew gas-separation fechnalegiss:
membranes & solid adsorplion

Technology fransfer

20 large-scale deme plants with o
range of CCS options, including fusl
type (coal/gas/biomass) by 2020

Tachnalogies tested in small- and large-scole plants. Cost of COyy
avoided arcund 50 USD/A by 2020, Chemical leoping tested

30 large-scale deme plants with o
range of CC5 options, incuding fuel
type (coal/gos/biomass) by 2020

Mew capture concepts: nest-genercfion procssses, such as mambranes,
solid absarb=rs and new thermal processes

Technology transfar to Chinag and Technclagy transfer to all transition

India and developing countries
Deployment
Regicral pipeling infrastrudture Majar transportation pipeline networks developsd
far ©O; transport and COy maritime shipping
Deployment targsts Early commercial largs-scals plarts  30% of sladricity ganerated from

by 2015 (ZER, ZeroGen, GresnGen)

CCS power plant

In support of the G8 Plan of Action

Technology Timeline sseisssssassasacsssssssnsasassssssasasssssasssnan

200E w0 2020 a0 2040 2080
w Storages RAD Technclagy limited
. 20082030:USD 1 bn b erhanced hydrozarbion
[
1 dema capurs planis recovery and staroge
£ 20082025 USD 12 bn e Bl
20 demo plants
200A2020: LUSD 25 bn D,,dnpr_"ro;
5 Storage RAD jional ranspert 2 % of powsr
= 20082030 USD Tka s i 16 % of power
Basin copacity sstimates 20152030 2030 "ﬂ'gh‘f"
20082012
10 d=ma 20 Rl sed= d=mo
20082015 plomts 201 £2030: 12 % of power
= UsD 15 bn USD 30 bn =neration 30 % of powesr
= Mhajor DSF Dwslopment of 2030 enzration
vdidaled  wanspert infrashuciurs y 2050
2 012 EGIEI-ZDED
RED Demonsiratian Deploymant Commarcialisation

Key Actions Meeded c.asserorscssssssnsnsnsnsrsnsssssansnsnossnsssssss

Key Areas for

Develop ard enable legal ord regulatery framewarks for CC3 atf the naficral and internatic-
raal levels, incuding lomg-termn liability regimes and classification of CC.

Incerperats CCS into amission rading schemes and dean developrment meachanisrme.
RDED to red uce capture cost and improve overall system sfficiencies.

RDED for starage imtegrity and menitoring. Validation of major storage siles. Moenitor ared
waluation methaods for site review, injadion & closure paricds.

Raise public awareness and education on CC5.

Assessment of storoge capacity wsing Carben Sequestration Leadership Forum methedalogy
at the rational, basin and fisld levels.

ew power plants built after 2020 #0 have CCE

ew power plants to be “capture-ready” after 2015,

International Collaboration cecsssssssnsssnsnsssssnsssasan

Development and sharing of kegal and regulatary frameworks.

Develop intermational, regicnal and naticnal instruments for CO, pricing, including COW
and ETS.

Raise public awareness and education.

Sharing best prodicss and lessons leamt from demonstrafion prajects (pikt and large-
seake).

Jeint fundirg of large-scale plants in developing countries by multi-lateml lending instfibudicns,
industry and gevemments.

Developrnent of standards for neficral and basin storage estimates and their application.
rganizations: C5LF IEA GHG, |BA CCC, IPCC.
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IEA Roadmap Definition
e 5 b REVR 2 B 2R A X

® A technology roadmap IS a dynamic set of technical,
policy, legal, financial, market & organizational
requirementsEARBLERNMHIFREREA, BUOK, &4, &/
, TIHMALRRER

® Content will be agreed upon by stakeholders involved
MBHREZ SRHERHENFABELBERNAR

® |t will result in improved and enhanced sharing and

collaboration of RDD&D information among participants
R FE M IN3RAC IS A 1EXT T RDD&DIR BES 53 ZIH]

® The goal is to accelerate the overall RDD&D

process to allow for earlier market uptake H#x 2 it 44 i1
RDD&DIEFE R T oV B — R T IFK
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Common Roadmap Elements
% 25 I X P 2

Current status of technology and RDD&D activities
H AT A TE DL TSR TIRDD&D Y )
Future technology targets to be achieved and by when
AT H A5 ] AN 0] LUk 21 5 7EAT A i
Critical RDD&D activities and milestones needed to meet these
targets + 221V RDD&DE B AT LA T3 92 8 718 21 H
Barriers to overcome (legal, regulatory, acceptance etc.)
DRI e, WA, BeRE, )
Policies required to support development and deployment
T BB N T R A e A
ldentification of roles and responsibilities, including international
co-operation i@ fES5 ML, AHEEFREAF
Evaluation criteria for assessing progress PFbndE R T PFA i3k
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Common Roadmap Boundaries
Al

B 2 B ) 3L [F] 3 57t

1.timelines out to 2050; ka3 320504F

2.all phases of the RDD&D cycle; 4K
E}Fﬁﬂ]:} E‘%lﬁﬂ

3.address technical, legal, policy,
regulatory, financial and

organizational issues WitH A, i
ﬁ%: JJ:Il'_tr’ élﬁi %uéﬂf/\ﬂljlﬂﬁ
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Approach for International Roadmaps
i E| i i £ I 7 157

Scoping paper reviewing existing work and identifying
Issues s A IA 1) A RE 1] &
1 or 2 “pressure cooker” workshops with 15-20 experts

from industry, government, academia...18:2 “ & /748”7 1k
¥i, LA15-20NEZHKMN T, BUF, MZERES

Develop draft roadmap i 2k B K %
Circulate draft of roadmap to wider stakeholder group &4

BREFE RG] Z M mAHRE R

Carry out missing analysis and refine road map#f x ¥k £ 43 47
A Bl R 0 I 2 TR

Re-circulate second draft for further commentEE#fZH —
HEEN T #—FHe

Publish (ETP2010 and separately)iix (ETP2010F14NH1KI)
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) current Status BairEm

(1
e | —_
| ‘ ® Demand side FKH 45 H
® Supply side BLNHIJTTH ¢ Energy efficiency in buildings#g
¢ CCS power generation CCSk RCRAE WO

Coal — IGCC #{k-1GCC ¢ Energy efficient motor systemsig
Coal — USCSC #{i-USCSC RARSERR
Nuclear Ill + IV i i+ v Efficient ICEs AI1ICE

Solar — PV kg -PV Heat pumps #2

. Plug-ins and electric vehicles B {d
Solar — CSP KBHfE-CSP _
i K%

Wind i ¢ Fuel cell vehicles ¥l i< %
Biomass — IGCC & co-combustion _ A
=) I 6 - GC C ORI EL [ ke ¢ Industrial CCS T.kces

Electricity networks /s ¢ Solar heating KFHaefERz

2nd generation biofuels —ft4:4kk ® Efficient industry processes
(starting with Cement)mRcR Tk
WAE ORI
Work has already begun on technologies shown in green, and these
roadmaps will be launched later in 2009.B 2T iE R BES BT AR, 2009F K4k K
AT IX L ER 2 ]
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Current Status H 5K M

CCS - 2 workshops held; tech, policy and finance issues completed, draft
roadmap summer 09 Z84T T 2IRCCSHI 4y HR, BOE, SRl MO 452, 2009
T RN 50 LRk 2

PV — 1 workshop on policy held, 2" workshop July 09; draft roadmap —
summer 09 £XPVEIRZEAT T8 — Ml 2 58 A WHT SN 7E20094:7 H; 200945
KNG 58 i 26 ) A

Electric Vehicles — 1 workshop held; tech & policy issues completed,;
draft roadmap — summer 09 HXRHINERAT T HE —MTS; HAMBOEK
SRR T, 20094 B R 56 s 2e B4 A

Cement — 3 workshops held; tech, policy and finance issues completed,;
final version of technology papers published July 09; draft roadmap —
summer 09 B&H1T T 3MKIEHT 4 Bk, BE, MER RS T, 200947 1
U HH R Ja PR R 58, 20094 5 R 5¢ I i 2k P WA

Wind — 2 workshops held; tech, policy and finance issues completed;
draft roadmap Summer 09 Z84T T 24N KAEEIF I 55 HoR, BORAI Gl a Bk e 7
20094 B KA 58 i 2 M A o

Nuclear — 15t workshop scheduled for September 09 24T T —ANMZ e ist <,
20094 B KA 58 1L 2 M A o
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Lessons Learned & Recommendations

22 56 I AR L

Decide what is your goal #fxEft4 21/RH HFr

Design a clear working definition#i+—ANEHFAR TAE € X

Design clear study boundaries il x BA#f i) FR A 5%

Decide on what elements should be in a roadmap ¥ & B L W
1E % 22 &

Gather the datafit &£

Engage a wide audience of experts [ Z K&K /NA

Give yourself time — the process is long4s B OB ] -3 F2 4 B
Execute & monitor the plan and revise as necessary# 471 &l

vk, DBEMES.
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Collaboration with China on roadmaps
fli< 5 o [ AT B 2 1

® Chinese participation in international roadmaps<+H
25 HbrigskE

® Develop domestic roadmaps Fx&E W K %2 E

¢ Which technologies? Coal, PV, Transport

including fuel efficiency and electric vehicles mpt
BAR? #x, PV, 2%, BFEREIBEMED)E

¢ Which organisations? mkskgi i ?
¢ What process? m/ it fe?
¢ How to disseminate? E4Effm?
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Thank you

i i

Ceclilia.tam@iea.org
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