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Coal is an important part of global energy
supply

QECD total primary energy supply by fuel, 1971to 2008
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Coal 6s role in primary
power generation, 2007
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UK coal production 1750 to 2009 and
German hard coal production 1900 to 2009
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The importance of coal in meeting recent
growth in energy demand

Increase in primary demand, 2000-07
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Demand for coal has been growing faster than any other
energy source and is projected to account for more than a

third of incremental global energy demand to 2030.
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World coal production (to 2008) and CO,
emissions from fossil fuel use (to 2007)
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China became a net importer for the first
time in 2009
Chinese coal imports & exports to 2009
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International steam coal prices have fallen
from the peaks of mid-2008
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Global financial crisis has not changed
basic outlook for energy

Shares of incremental energy demand
Reference Scenario, 2008-2030
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World Energy Outlook 2009: full update of energy
projections through to 2030 with impact of the financial eratons
& economic crisis & decline in energy prices. jea "
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Long term, there is no such thing as
Abusi @ewssual o
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Efficiency measures account for two-thirds of the 3.8 Gt
of abatement in 2020, with renewables contributing close
to one-fifth.
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Coal will persist but lose share as energy
system transforms
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In the 450 Scenario, demand for fossil fuels peaks by 2020, 8
and by 2030 zero-carbon fuels make up a third of the world's &
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World primary coal demand
by scenario
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In the 450 Scenario global coal demand plateaus by 2015 and
declines progressively, returning to 2003 levels by 2030 - a

level almost 50% lower than in the Reference Scenario i
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The ETP BLUE Map Scenario  {jea
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The rationale for CCS @9

A Without new policies, global emissions increase by
130% by 2050, leading to a74C temperature rise

A CCS provides offith of the needed C@reductions
in 2050

A Without CCS, cost of stabilization rises by 70%

A CCS is the only lewarbon solution for gas/coal,
cement, and iron & steel sectors

Carbon capture and storage

M ' Technology Roadmap

© OECD/IEA 2010

The roadmap process @9

A IEA is developing technology roadmaps for keydavibon
energy technologies

A Process begins by convening experts to establish the current
technology baseline

A Assume a 50% reduction in enengyated CQby 2050
T Use BLUE Map scenario to map growth pathway

A Create technical, policy, legal, financial, and public acceptanc
milestones to achieve 2050 targets

A Identify priority neasterm actions
A Create a process for enhanced collaboration
A Implement actions and track progress

1, 0 | Technology Roadmap

Carbon capture and storage
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Five largescale integrated projects are successfully

storing CO
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Carbon capture and storage
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Over 70
integrated
projects
planned

Image courtesy GCCSI

Technology Roadmap

Carbon capture and storage

© OECD/IEA 2010



17-Mar-10

CCS financing today @9

A Australia: Aus$2bn: Aus$300 for GCCSI
A Canada: Can$1.3bn; Can$2bn from Alberta

A EU: €1.05bn from Economic Recovery Energy
Programmeand 300m allowances in the EU ETS

A Japan:  JPY10.8bn

A Norway: ~US$40ionne CQ tax on offshore oil and gas
operations;NOK1.2bn government investment

A UK: Additional costs for 4 CCS plants
A Us: US$3.4bn from Economic Recovery Act

Technology Roadmap

Carbon capture and storage

© OECD/IEA 2010

CCS law and regulation today @,

A IPCC 2006 Inventory Guidelines
A London Protocol

A OSPAR Treaty

A EU CCS Directive

A EU ETS Directive

A National Legal & Regulatory Developments
T Australia
T US

A UNFCCC

M“w ' Technology Roadmap

Carbon capture and storage
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CCS deployment in the BLUE Ma€
Scenario >
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A Global Challenge iea
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An ambitious growth pathway @9
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CCS in Power Generation

CCS capacity 2020 (22 GW installed)

Gas
(3 GW)

Coal
(29 GW)
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CCS capacity 2050 (1 140 GW installed)
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(345 GW)

— Biomass

(52 GW)
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Demonstration to Commercial @9
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CCS retrofit and CCS ready plan@,

A Plants built today will still be operating in 40 years
A CCS ready prevents Dt 2A Q€
A Prevents technical barriers to future CCS retrofit

T Should include potential barriers to capture, transport and

storage

A Around 60GW of power plant will need to be
retrofitted with CCS by 2050

A CCS ready is already mandated in UK for plants ove!

300MW

CCS Costs and Investment Nee@.

Technology Roadmap

Carbon capture and storage
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Additional
Investment
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Abatement costs for deployed GO
capture

iea
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Technology Actions and Milestones:
CQ Capture

iea

A All CQ capture technologies

i Commercially available with capture rates over
85% for all fuel types by 2025

T All capture systems, all coals, all firing
configurations to achieve 45%-+ efficiency
including CQcapture from 2030

I Reduce capital costs by-1@% by 2020 and an
additional 10% by 2030

‘v ' Technology Roadmap

Carbon capture and storage
© OECD/IEA 2010
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Technology Actions and Milestones:C
CQ Capture =

A Postcombustion CQCapture

I Commercial plant available (new and retrofit) for all fuels
by 2025

I Prove innovative CQapture options€g. Chemical
looping) by 2030
A Precombustion
T Demonstrate biomass IGCC with CCS by 2025
T Reduce energy penalty to below 6% by 2030
A Oxyfuel
I Commercial USOxyfuelplant operating by 2025

j‘w ' Technology Roadmap

Carbon capture and storage
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Carbon capture and storage
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Technology Actions and Milestones:C
CQ Storage =

A Agree CQstorage capacity methodology by 2040d assess
global capacity by 2012

A Review gaps in storage data coverage in emissitessive
regions as a priority

A Implement publically funded, regional, exploration and
evaluationprogrammeto address gaps

A Develop best practice guidelines for site selection, operation
risk assessment, safety, monitoring, remediation and closure
by 2012

A Develop and improve tools for predicting spatial reservoir and
caprockproperties between 2010 and 2020

Q Technology Roadmap

Carbon capture and storage
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Technology Actions and Milestones:C
CQ Storage =

Total theoretical storage capacity &
total storage in 2050

Storage capacity (GtCO,)

2010 2015 2020 2025 2030 2035 2040 2045 2050

Technology Roadmap
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Financing Actions and Milestone@,

A The roadmap recommendations

T OECD governments increase funding for CCS to an annua
average investment of USD &,3 bn between 2010 and
2020

T Provide an annual average investment of USD; 25 bn
between 2010 and 2020 in Ne@®ECD region&( By
including CCS in the CDM)

T Establish incentives to accelerate commercial CCS
deployment beyond the demonstration phase

‘v ' Technology Roadmap

Carbon capture and storage
© OECDI/IEA 2010

Legal and Regulatory Actions ant
Milestones >

Technology Roadmap

Carbon capture and storage
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