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Energy Technology
Perspectives

IEA flagship publication on energy
technology, complementing the WEO

Provides impartial advice to decision
makers on energy technology policy for:

® delivering affordable energy supply and use

® enhancing energy security

® protecting the environment
The main output is the Energy Technology

Perspectives (ETP) publication - released
every two years

Used as input to high-level inter-
governmental discussions on energy
technology policy
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New features of ETP2010

| m Updated scenarios

® Baseline consistent with WEO reference
® Higher fossil fuel prices

m Regional detail
® China, India, OECD Europe, United States

m Sectoral deep dives
® Including smart grids

m Cross-cutting themes
® Roadmaps and technology policy
® Financing
® Technology diffusion and transfer
® Co-benefits of low carbon technologies
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Key Technology Options to
halve global CO, emissions
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« Energy efficiency and renewables account for more than
half of the total reduction

« Power generation is the sector with the largest reductions
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Draft Key Messages from
ETP2010 Scenarios (1)

B The Baseline scenario is unsustainable

® Global CO, emissions double by 2050, oil and gas prices
are high, and energy security concerns increase as
imports rise.

The widespread deployment of a range of low
carbon technologies with abatement costs of up
to USD 175/tCO, can lead to a more secure and
sustainable energy future

® Under BLUE MAP emissions are reduced by 50% in 2050

® Oil demand in 2050 is 27% lower than in 2007 and gas
demand is 12% lower. Oil prices are significantly lower
than Baseline
The electricity sector will need to be
substantially decarbonised through the use of
renewable energy, nuclear power and fossil-
fuels with CCS
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Draft Key Messages from
ETP2010 Scenarios (2)

Rate of energy efficiency improvement will need
to double across all end-use sectors

New low-carbon technologies will be required in
transport and industry

Fuel switching to low or zero carbon fuels will
be a significant source of carbon reductions.
® In BLUE Map, biomass use doubles and low-carbon
electricity is increasingly used in buildings, transport
and industry. Hydrogen also plays a role later on
Urgent action is needed
® Emissions must peak around 2020 and thereafter show a
steady decline
Non-OECD countries will need to make absolute
cuts in CO, emissions to reach the 50%
reduction target
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The Role of Roadmaps

m Low carbon technologies are at the heart of

efforts to improve energy security and
address climate change

B International community recognises value

of roadmaps in accelerating technology
development, transfer and deployment

B Technology roadmaps can support policy

goals by:

Identifying and addressing technology-specific barriers

Highlighting necessary deployment policies and
incentives

® Directing increased RD&D funding for new technologies

® Supporting technology diffusion, knowledge sharing

among countries
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Overview of IEA Roadmap
Process

Engage cross-section of stakeholders
Identify a baseline — where is technology
today?

Use model results to set a vision for the
technology’s long-term contribution (e.g. in
2050)

Identify barriers — technical, regulatory,
policy, financial, public acceptance

Develop implementation action items for
stakeholders
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IEA Roadmap Status

2009 releases
 Wind
* Electric/ plug-in hybrid
vehicles
e Carbon capture & storage

e Cement

2010 releases
Solar photovoltaic
Nuclear power
Concentrating solar powel
Biofuels

Efficient heating and cooli
in buildings

Smart grids
Vehicle efficiency
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Marginal abatement cots (USD/ t CO,)
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Tailored technology policies are
needed
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Mature technology
4. Accelerate adoption by (Energy efficiency,
addressing market barriers industrial CHP)

Building codes, efficiency
standards, information campaigns

Market deployment

Scenarios &
Strategies
to 2050

Low cost gap 3. Technology-neutral
(Onshore wind, biomass but declining support

power in some markets) o .
Green certificates, GHG trading

High cost gap
(Solar CSP, solar PV,
hybrid vehicles)
2. Stable, technology-specific incentives
Feed-in tariffs, tax credits, loan guarantees

(e.g. fuel cells, 2™ generation
biofuels, electric vehicles, CCS)

[

>
Time

3. Achieving

competitiveness 4. Mass market

1. Technology develgpmem 2 Niche markets
and demonstration
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% from other stakeholders

- ® Industry: develop new business models,

implement sector roadmaps and expand
investment in RD&D

Academia: develop workforce with skills
relevant to low-carbon technologies

NGOs: support government efforts to
communicate needs for low-carbon
infrastructure

International community: design new
more effective models of energy
technology collaboration
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Public sector 2008 energy

technology RD&D expenditures

Total public RD&D spending by country (million 2008 USD)

Australia (597)
Austria (38)
Belgium (107)
Brazil (63)
Canada (433)
China (45)

Czech Republic (4)
Denmark (128)
EC (284)

Finland (185)
France (1021)
Germany (459)
Hungary (8)

India (40)

Ireland (15)

Italy (402)

Japan (3119)
Korea (432)

New Zealand (11)
)
)

Norway (71
Portugal (1
Russia (99)

Spain (78)
Sweden (111)
Switzerland (105)
Turkey (é)

UK (185)

USA (2455)

f T T T T 1
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BCCS M EE industry EE buildings
W Nuclear W Hydro
W Geothermal

B Clean coal W Advanced vehicles

Smart grids Bio energy B Wind

Solar W Ocean energy

Spending is increasing, but not to 1980 highs;

2008-09 financial rescue spending not likely to be sustained



Estimated gap in public low-
carbon energy RD&D

Annual Current annual Estimated annual
investment in public RD&D RD&D spending
RD&D needed to spending gap

ENERG Y achieve the BLUE
Map scenario

TECHNOLOG Y outcomes in 2050
PERSPEC TIVES (USD million)* (USD million)? (USD million) M ore wWo rk

Advanced vehicles (includes EVs, PHEVs + FCVs;
2 0 10 anergy effidlency In transport) 20 000 - 40 000 1860 18 140 - 38 140 nee d e d to C aptu re
SCGnGriOS & Bioenergy (biomass combustion and biofuels) 1400 - 2800 740 660 — 2 060 n O n _ IEA CO Un trieS J
Strategies CCS (power generation, industry, fuel .
to _2_0g50 ) transformation) 8000 - 16 000 540 7 460 - 15 460 S p e n d I n g ’

Energy efficiency (industry)® 4400 - 8 800 530 3870-8270 p riv ate Secto r
Higher-efficiency coal (IGCC + USCSC)* 2200 -4 400 850 1350-3550 S pe n d | n g . | m p rove
Nuclear fission 26005 200 4030 0°-1170 d ata q u al |ty &
Smart grids 5400 - 10 800 530 4870-10270 transparency

Solar energy (PV + CSP + solar heating) 2200-4 400 680 1520-3720
Wind energy 1800-3600 240 1560-3360
Total across technologies 48 000 — 96 000 10 000 38 000 — 86 000

T RD&D investment needs derived using 10% to 20% of average RDD&D value for BLUE Map scenario.

2 |EA 2007 data with the following exceptions: Australia (2009-2010 estimated); Canada (2009
estimated); France (2007 revised via direct submission; Germany (2009 estimated); USA (2009
estimated). The non-member country data were taken from IEA (2009f). When necessary, spending
calculated using 2008 exchange rates.

® Estimates for buildings energy efficiency RD&D needs were not available.
4 Integrated gasification combined cycle and ultra-supercritical steam cycle.

*The lower range of the gap for nuclear fission is assumed to be zero. Therefore the sum of the lower
© OECD/IEA - 2010 estimates for the gap by technology do not sum to the total.




ENERGY
TECHNOLOGY
PERSPECTIVES
2010

Scenarios &
Strategies
to 2050

© OECD/IEA - 2010

Key Findings

Carbon pricing alone will not be sufficient;
range of energy technology policies are needed
Policies must be tailored to the technology’s
stage of development
A number of enabling actions are also needed:
® Private sector leadership
® Expanded human capacity

® Greater government outreach and planning on
infrastructure needs

® Expanded, more effective international
collaboration
Public RD&D spending for low-carbon energy
technologies is lacking; more than doubling
needed

Governments need to accelerate technology
innovation via best practices in energy RD&D
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Thank You

peter.taylor@iea.org



