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CARBON CAPTURE AND STORAGE

Outline

B “The Four Fundamentals”
B What could CCS do (if it was allowed to)
B What should we really concentrate on RIGHT NOW?
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First fundamental:
Energy demand and CO, emissions doubled in past 40 years

Total primary energy supply Energy-related CO, emissions
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B From 6000 Mtoe to 12 000 Mtoe ® CO, emissions from 14Gt to 30Gt
B Rapid demand growth outside OECD B Since 2005, non-OECD countries emit more

than OECD

Source: |IEA statistics
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Second fundamental:
Fossil fuels: Indisputably part of mix

Figure 10.1 o Incremental world primary energy demand by fuel,

2000-2010
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B In 2009, fossil fuels made up 81% of the global primary energy demand
m  Fossil fuels accounted for 85% of incremental demand in the last decade



Third fundamental: ETP
Global energy use continues to grow 2012

m Other renewables
M Biomass and waste
m Hydro

m Nuclear

m Gas

2002

Global energy consumption is increasing: growth of 35% - 65% - 85% by
2050 depending on scenario

Important regional differences: OECD growth stagnates, non-OECD
growth remains strong (iea, Eny Apenty
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Fourth fundamental: ETP
CO, emissions must be cut by 50% by 2050 2012

—

| To achieve ambitious climate goals, the world needs to cut energy-related CO,
emissions by 50% from today’s levels...

| ...but as populations grow and growth in energy consumption is inevitable, the
reduction challenge is even higher: gap of 24-42 Gt CO, in 2050
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Role of CCS is very significant
T, —

ETP
2012

60

m Power generation efficiency and
fuel switching 3% (1%)

B Nuclear 8% (8%)

B End-use fuel switching 12%
(12%)

B End-use fuel and electricity
efficiency 42% (39%)

B Renewables 21% (23%)

mCCS 14% (17%)

2009 2020 2030 2040 2050

International
- , Energy Agency
lea

@ OFCN/IEA 2012



123 Gt of CO, e

Total cumulative CO,
Captured (GtCO,)
Q

2015 2020 2025 2030 2035 2040 2045 2050 2015 2030 2050

W China India W Other non-OECD QECD Americas W OECD Europe W OECD Asia Oceania

m  2030: capture and store 2,4Gt per annum —> 685 Gorgon projects!
2050: capture and store 7,8Gt per annum = 2228 Gorgon projects!
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OECD Europe

OECD Americas

1000
Other non-OECD
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Note: Capture rates in MtCO,/year B Power generation Industrial applications

This document and any map included herein are with out prejudice to the status of or sovereignty over any territory, to the delimitation of internation al frontiers and boundaries and to the name of any territory, city or area.
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Total investment for CCS: 3.6 trillion USD Zg}g
s

1600 Power generation Investment Share
(2010-2020)
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M China M India m Other developing Asia Other non-OECD International

- i Energy Agency
* Note: Investment cost for industrual applications does not include the cost of transport and storage iea
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How much is 3.6 trillion USD?
- B gl 2012

6DS (in USD trillions 2DS (in USD trillions ® |nvestment requirements
Sector 2010 t0 2020 2020 to 2030 2030 to 2050 2010 to 2020 2020 to 2030 2030 to 2050 without particular clean energy
Power 59 6.5 159 6.5 87 20.7
Bulldings 52 39 21 62 o2 147 goals are 103.6 trillion USD until
Industry 2.8 2.3 4.4 31 2.7 5.4
Transport {33&?.0 (4&9.9 (137.3) 325 [3&8.1 (4@ 25 (149.9) 44.4 2050

Total investment ‘ 19.0 ’

cosls are shown in parentheses,
Source: Unless atherwise noted, all tables\gnd figures in the chapter derive/rom IEA data and analysis

® Investment requirements to
reach 2DS scenario are 140
trillion USD until 2050

m Additional investment thus 36,4

103.6 140 trillion USD until 2050

CCS accounts for roughly 10% of the
required additional investment:

| | |
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CCS cost/ carbon price

ARE WE CLEAR ABOUT INCENTIVE POLICY OBJECTIVES?

Technical demaonstration . Sector-specific deplaoyment . Wide-scale deployment
| |
| |
I Carbon
| 4_'_ price
m Capital grants | _ CCS unit
m Operating subsidies | ™ %gggg{tj}i/;hipport I mCarbon price COSLS
m Loan guarantees I I
| |
I I
i |
| |
First gateway Second gateway Time

m Technical feasibility

m First cost threshold

m Availability of required
storage capacity confirmed

m Further cost reductions
m Infrastructure development

m Availability of required
storage capacity confirmed
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What should we concentrate on RIGHT NOW: 5012

1. Governments/countries to assess the role of CCS in their
energy futures

2. The only way to learn is to demonstrate

3. Design and implement appropriate incentives to drive a
second wave of CCS deployment

4. Keep telling the positive messages!

[ ... and let’s not forget about laws and regulations, storage capacity assessments, infrastructure
development, engaging the public...
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Thank you!

juho.lipponen@iea.org
+33 140 57 66 80

www.iea.org/ccs
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