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Overview

A |IEA and energy RD&D

A Energy Technology Perspectives 2008

(ETPOS)

. Key messages
. RD&D and technology collaboration

. Roadmaps
SR A CTPOS Feedback

A Next steps

Guidance for

reamnail . G8 international roadmaps initiative

Teams

. ETP 2010
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Strengthen energy R&D in countries

A Technology and policy analysis
. ETP 2008
. technology specific analyses

| A Reviews of national energy policies
review every 5 ™ year
Rab POLICIES energy technology policy review

5

A Technology RD&D Collaboration
. legal framework for collaboration (IAs)

convenes, mobilizes science &
technology experts

5

Guidance for
IEA Review

5

© OECD/IR— 2008



IEA Energy Technology Network

CERT - Committee on Energy Research and Technology

P
> Fusu:lnl Pil:ru:.'er Working Party Warking Party on Warking Party on
Co-ordinating an Fassil Fusls Renewable Enemgy Energy End-Use Hydrogen
Committes Technaologies Technologies Co-ondination
/
. ' y &
’
REVIEWING
R&D POLICIES

Guidance for
IEA Review
Teams
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ETP2008 Goals

This Is a study about the role of ENERGY

TECHNOLOGY

technology PERSPECTIVES
2008

Key technology roadmaps have been

specified that describe development B ) o
needs : Strategies

to 2050
It can be a basis for an international
technology cooperation framework

Itis not meant for country target setting
In a post -Kyoto framework

Itis not a study about climate policy

|nStrU ments | INTERNATIONAL
ENERGY

'] /4N
AGENCY T]I‘?

In support of the G8 Plan of Action



Framework

RequeSt by G 8 + 5 f ENERGY

TECHNOLOGY

Scenaril os and Str at SEisslE
(Gleneagles summit 2005)

Endorsed by IEA Governing Board Sl
Builds on the IEA technology .
network

Complements the World Energy

Outlook

‘ INTERNATIONAL

ENERGY
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Analysis Approach

Launched June 6 ™, Tokyo _ENERGY
Guided by the Committee on Energy Gk
Research and Technology

In close cooperation with the Scenios
Working Parties and Implementing G
Agreements

10 workshops

Builds on ETP2006 and WEQO2007

ETP MARKAL model (15 -region global _
model), national models, end -use |
sector spreadsheet models for G8+5

'8 | /4
AGENCY Hie
In support of the G8 Plan of Action




Energy Technology Perspectives
Publication 2008

Scenario analysis ENERGY
Baseline WEO2007 Reference Scenario PERSPECTIVES
Global stabilization by 2050 (ACT) 7
Global 50% reduction by 2050 (BLUE) om0 o

How to get there 02050
Short and medium term technology policy
needs

Special attention for technology roadmaps
Technology chapters:

Power sector

End-use sectors

"~ INTERNATIONAL

ENERGY
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In support of the G8 Plan of Action



Baseline Scenario

Business -as-usual __ENERGY
Growth 2005 - 2050
GDP x 4
Final & Primary energy use X 2 P

to 2050

Coal demand x 3

Gas demand x 2.5
Electricity demand x 2.5
Oil demand x 1.5

Energy CO , emissions x 2.3 ¥ INTERNATIONAL
ENERGY

'] /4N
AGENCY T]I‘?

In support of the G8 Plan of Action



ACT Scenarios

Energy CO , emissions in 2050 back ENERGY

to the level of 2005 FTEEZ'Sg%fS!s
Revision of ACT as published In
ET P 200 6 Scenarios &

Strategies

: ‘to 2050

Options with a marginal cost up to
USD 50/t CO , T worldwide
(+20 USD/bbl oll)

Cost estimate has doubled from
ETP2006

This implies a significantly | NTERNATIONA

adjusted energy system e

In support of the G8 Plan of Action




Blue Scenarios

-50% energy related CO , in 2050,
compared to 2005 TECHNOLOGY

PERSPECTIVES

This could be consistent with 450 ppm P
(depending on post -2050 emissions)

Options with a marginal cost of up to USD _

200/t CO , needed (+80 USD/bbl oll) et
Significantly higher cost with less e
optimistic assumptions

Blue Is uncertain, therefore a number of
cases needed

Blue is only possible if the whole world
participates fully

This implies a completely different energy
system

INTERNATIONAL

ENERGY
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Emissions Scenarios and

Concentrations
ENERGY
70 _ TECHNOLOGY
550 ( ppm) PERSPECTIVES
+5 -6 degrees__ : 2008
60 - (after 2100) Baseline
> 50 -
ON —ACT Map Scenarios &
O 40 A Strategies
3 —BLUE Map A
:; 30 -
S 450 -520 ( ppm)
o 1385
g 20 (ppm) + 2.4 ;3 degrees
= 10 - N Oceanic
L] S storage
0 1 1 AR T ' uncertainty

2000 2020 2040 2060 2080 2100

| PCC Nover s h o SRS
(+ 2 degrees) ENERGY [ICA)

'] /4N
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Cutting Energy Related CO

An Energy Technology Revolution

, Emissions

ENERGY

. TECHNOLOGY
10 C%S 'ndl;Stry o PERSPECTIVES
> . - ndtransformation 9%
\><‘\, 60 - Baseline Emissions 62 Gt —=> a anstormatio _ 0 e 0.5
O CCS power generation 10
O
~ 50 A - Nuclear 6%
9/ —~Renewable21% Scenarios &
" . .. Strategies
c 40 A Power generation efficiencyf s
.g & fuel switching 7%
» 30 A Enduse fuel switching 1%
qE) nd use electricity
~ 20 - .. 0
O o efficiency12%
@) 10 - BLUE Map\lfmlssmns 14 Gt%\ End use fuel
WEO2007 450 ppm case ETP2008 BLUE Map scenario efficiency24%
0 .
2005 2030 2050

In support of the G8 Plan of Action
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Cost of Emissions Reductions

1000
Transport alternatiye fuels

—_ —
O 800 - Technology ENERGY
O Pessimism TECHNOLOGY
— o PERSPECTIVES
3 600 - Industry fuel switching 2008
N and CCS
=) — 500
= 400 - BLUE Map
8 Technol Scenarios &
— Power sector <«— 'Echnology Strategies
c 200 - -~ Y e 200 Optimism ~ 10 2050
'%, End-use efficiency &89 100
=

0
’5 10 15 20 25 30 35 40 455P
-200

2050 CO, emissions reduction (Gt CO,/yr)

To bring emissions back to current levels by 2050 options with a

cost up to USD 50/t are needed. Reducing emissions by 50% INTERNATIONAL
would require options with a cost up to USD 200/t, possibly even ENERGY [|C)

up to USD 500/t CO AGENCY RO

In support of the G8 Plan of Action



Financing Needs on fop of
Baseline USD 250 trillion

BLUE USD 45 trillion (11% of GDP), ENERGY
ACT USD 17 trillion TS
2008

Demand side investments dominate (80%)

Undiscounted fuel savings BLUE USD 51 |
trillion (2010  -2050)  “Suateges

However valuation at market prices is debatable

The problem for BLUE Is not the cost but the
burden sharing

Financing needs
USD +10 to +100 bin/yr RD&D (short to mid -term)
USD +100 to +200 bin/yr learning investments _
(Short to mid 'term) | INTERNATIONAL
USD +1000 to +2000 bin/yr commercial ik
iInvestments (mid  -long term) roency o

In support of the G8 Plan of Action

to 2050




Average Annual Power Generation
Capacity Additions, 2010 T 2050
An Energy Revolution

ACT Map - BLUE Map
Coal-fired with CCS 30 - 35 CCS coal-fired plants (500 MW)
Gas-fired with CCS 1 - 20 CCS gos-fired plants (500 MW)
Nuclear — 24 - 32 nuclear plants (1 000 MW)
Hydrr.) 1/5 of Canada's hydropower capacity
Biomass plants 30 - 100 biomass plants (50 MW)
Wind-onshore 2 900 - 14 000 wind turbines (4 MW|
Wind-offshore 775 - 3 750 wind furbines (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 5
GW per year

M Present rate M ACT Map  © BLUE Map

In support of the G8 Plan of Action
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Scenarios &
Strategies
~——to 2050
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