%. | A Call to Action on
¢ &. | CQ Capture and Storage

CO, CAPTURE
AND

S TORACE Pieter Boot

A key carbon
abatement

el Director, Directorate of Sustainable
i@ Energy Policy and Technology

International Energy Agency

Zero Emissions Platform (ZEPBeneral Assembly
Brussels, 10 November 2008

")
‘g Energy Technology Scenarios © OECD/IEA- 2008



Overview

CCS within a carbon abatement
portfolio

CCS status
CCS challenges ahead
A path forward

i % Energy Technology Scenarios © OECD/IEA- 2008



CCS Within a Carbon Abatement Portfolio
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e (Lol a Key Part

i ¢ 1| of a Lowcost GHG Strategy
fp, 1o TR

| | Without new policies, global emissions

iIncrease 130% by 2050, corresponding t
a 4-7°C temperature rise

CCS provides 1/5th of the needed €O
reductions in 2050

Without CCS, cost of stabilisation rises
by 70%

CCS is thenly low-carbon solution for
coal, cement, and iron & steel sectors
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WY Status: CQCapture
R T . The largest share of the costs (2/3)

E CQ capture and storage cost between USD
80-100/tonne today; need to be reduced by
half for longterm commercialisation

E Much work being done here; still need to
ramp up process improvements and
demonstrations

sectors need to step up CCS efforts

. Global technical networks are important,
Including the IEA GHG
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WY Status: CQTransport & Storage

Need to build regional C{pipeline transport
Infrastructure

There is enough C3torage capacity in the
g2NI R F2NI mnna 2F &SI

V4
)]

Xodzi I2FSNYYSY U §storage (
notential estimates

nnovative commbinedCQ EOR & storage
potential of 70-100 Gt

E Nearterm EOR can jumgtart CQ pipeline infrastructures

Saline aquifers the most likely lorterm
solution
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Status: CCS Demonstration Effort

Today: only 4 fulscale CCS demo plants operating
worldwide; none with a coatfired power plant

¢CKS YydzYOSNI 2F YIF 22NJ /[ {
E Alberta, Canada: $2B funding

E Australia AUD$3400 million

E b 2 N¥ IGésshavaUK CCS competition

E EU ZEP

E USFutureGen

Xodzi Ylyeé 2F 0UKSaAS STF2N
have slowed down

It is important to demonstrate CCS retrofits

The next 10 years are critical
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WY Status: Legal, Regulatory Framework

adzOK NBOSYy U LINPINKLAEAE>
E EU directive

E London Protocol and OSPAR amendments to allov
offshore storage

E Australian legislation
X0odzi YdzOK NBYIlI Aya (2
A priority Is to develop (and harmonize)
standards for

E CQ storage site selection and permitting

E CQ retention monitoring & verification
E CQ pipeline transport health & safety

Insurance industry ready to offer liability

R
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Status: CCS Financing

Different financing needs for neaterm
demonstration and longeiterm commercial use

For demonstration projects, USD 20B incremental
funding needed

For longer term, will need C{prices at USD 50
/5/tonne CQfor CCS to be viable

Many proposals for special treatment for CCS in GHC
emissions schemes

E Bonus allowances
E Use of allowance revenues to create special CCS funds

US Financial Bailout Bill includes $20/tonne tax credit
for CCS

CQ pipeline transport presents unique challenges in
financing, site selection, access rules
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W Status: Public Acceptance

Need to move beyond opinion surveys
Pioneering public consultation work being
done at local level

E US Regional Sequestration Partnerships

E EU ACCSEPT

E Australia

Need to synthesize lessons learned from thes:
efforts and share internationally

Governments need to increase outreach
efforts
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WIMEY| Status: CCS in Emerging Economi

, China, India, Brazil, Russia, S. Africa ant
OPEC countries must be partners in CC.

E IEA sees their coal use rising dramatically i
the next two decades

E Brazil, China beginning to invest

8 . CCS technology transfer efforts urgently
Fl needed

E Accompanied by policy development

4] Approving CCS in the CDM (or its
successor) a key first step
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¥ The Way Forward

The window of opportunity is closing for CCS to delive
the necessary emissions reductions in time to stabilize
the climate

Announce 20 demonstration projects by 2010
Develop a transport infrastructure

Develop harmonized, comprehensive CCS legal
frameworks

Ensure public education and acceptance

Expand international collaboration
E Develop global CCS Roadmap

E Coordinate early demonstrations to leverage funding
E Engage emerging economies more urgently
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%) The IEA Can Help

IEA CCS Roadmap effort launched 6 Novemb

E Includes major economies, public/private/NGOs

E Will document current baseline of CCS
demonstration and track progress

E Will set concrete technology, demonstration and
policy milestones

E Final document will be delivered in June 2009 at a
CCS Summit

L9! // { wS3dzZ I 02NRQ b

E Forum allows for the sharing of experiences,
harmonization of efforts

CCS Financing Options Information Paper

PR -
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A Future CCS Vision

90 GW coal + CCS, 60 GW gas + CCS
75% I&S, 50% cement, 100% ammonia,
30% P&P
18-24 000 km of pipeline transport network
2.2-2.5 Gt captured annually
1 500-6 000 Gt storage potential

50 GW coal + CCS, 120 GW gas
+ CCS
5-8 000 km of pipeline
transport network
1.1-1.3 Gt captured annually
110-1 200 Gt storage potential

SR D = 250 GW coal + CCS
{{/,9 > 40% &S, 20% cement,
; - 75% ammonia,5% P&P
w 15-24 000 km of pipeline
=~ transport network

3.3-3.5 Gt captured annually
1 500-3 000 Gt storage potential

100 GW coal + CCS, 100 GW gas + CCS
7-12 000 km of pipeline

25 GW gas + CCS, 10 GW coal + CCS transport network

4-6 000 km of pipeline

20 GW coal +CCS, 10 GW gas + CCS
75% 1&S, 50% cement, 15% P&P
transport network 3(135_-; .gocgté:tasptt;lrr:gea;gtleliltl?;l 6-9 000 km of pipeline transport network
0.5-0.6 Gt captured annually 0.4-0.5 Gt captured annually
2 000-5 000 Gt storage potential 700-1 600 Gt storage potential

The boundaries and names shown and the designations used on maps included in this publication do not imply official endorsement or acceptance by the [EA.

Source: IEA, GGapture and Storage: A Key Carbon Abatement Option (2008).
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CQ Capture and Storage: A Key Carbon Abatement Opt

Role of CCS in global energy
and emission scenarios

CQ Capture: options and
costs

CQ transport and storage:
Options and costs

Legal & regulatory issues
Financial mechanisms

Comprehensive national and
regional CCS status updates

Roadmaps for CCS
demonstration and
deployment
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