
© OECD/IEA - 2008

INTERNATIONAL

ENERGY

AGENCY

Energy Technology Perspectives 
2008

Neil Hirst
Washington, 23-24 June 2008

Presenter
Presentation Notes
The ETP2008 will be key component of the IEA advice to the G8 in a search for a clean, clever and competitive energy future. The publication will be launched on the 6th of June in Tokyo. 
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Created in 1973; currently 27 Member Countries
Goals:

•

 

energy security
•

 

environmental protection
•

 

economic growth

Activities:
•

 

co-ordinates efforts to ensure energy security
•

 

compiles energy statistics
•

 

conducts policy analysis
•

 

reviews energy policies & programs
•

 

convenes, mobilizes science & technology experts

International Energy Agency

Presenter
Presentation Notes
The IEA has three main goals, listed here.



IEA is mainly a data collection and analysis organisation, and has focused on technologies and markets.  



More recently, IEA has also been doing new work on policies and approaches that governments and private sector organisations can do to solve the urgent climate change problem.
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G8 - Gleneagles Communiqué 
July 2005

“We will act with resolve and urgency to meet 
our shared multiple objectives of reducing 
greenhouse gas  emissions, improving the 
global environment, enhancing  energy 
security and cutting air pollution in onjunction 
with our vigorous efforts to reduce poverty.“

“IEA will advise on alternative
energy scenarios and strategies aimed at a 

clean, clever and competitive energy future.  

Presenter
Presentation Notes
 Political leaders worldwide are now aware that existing policies will not lead to a sustainable energy future.  During the 2005 G8 summit in Gleneagles, Scotland, under British presidency, a plea for alternative scenarios was made, and the IEA was asked to contribute.  



 In the short term, one should assume that any new policy actions must make use of existing technologies, as most major scientific and technology breakthroughs take time, especially if we consider the time-to-market.  This should not be considered disappointing as considerable room for progress is possible with existing technologies (buildings, appliances, industry, transport)
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Energy Technology Perspectives 
2008
In support of the G8 Plan of Action

Launch June 6th, Japan (G8 energy ministers 
meeting)

This is a study about the role of technology
It will result in key technology roadmaps 
that specify development needs
It can be a basis for an  international 
technology cooperation framework
It is not meant for country target setting in 
a post-Kyoto framework
It is not a study about climate policy 
instruments

Presenter
Presentation Notes
The focus of this publication is energy technology and energy technology policy. 



It does not discuss  country level CO2 emissions or energy balances, as it is not meant to interfere with the post-Kyoto negotiations.



Also it does not discuss the choice between policy instruments such as taxes, subsidies, green certificates or emission trading schemes. This choice will be elaborated in the World Energy Outlook 2008 that the IEA will release in November.
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Energy Technology Perspectives 
Publication 2008

Scenario analysis 2005-2050  
Baseline WEO2007 Reference Scenario
Global stabilization by 2050 (ACT)
Global 50% reduction by 2050 (BLUE) –
consistent with WEO2007 450 ppm case

How to get there
Short and medium term technology policy     
needs
Special attention for technology roadmaps

Technology chapters:
Power sector
End-use sectors

Presenter
Presentation Notes
This publication consists of three parts, 17 chapters and about 550 pages.

The first part discusses the short and medium term policy needs: RD&D, technology deployment and investment needs. A key component of the whole book are 17 technology roadmaps. 



The short and medium term policy needs are guided by a long-term outlook for the period to 2050, based on energy scenarios. Three scenarios are discussed in part two. The Baseline scenario is consistent with the IEA World Energy Outlook 2007 Baseline scenario, and extrapolates this scenario to 2050.

Two new policy scenarios have been developed that analyse the role technology can play in meeting the environmental and energy security challenges in the coming decades. It is the first tiem ever that the the IEA publishes a scenario that is consistent with emissions halving in 2050 compared to 2005 levels.



The third part discusses the current status and outlook of energy technologies in the power generation sector, transport, industry, buildings and appliances. This is an update of the discussion in the ETP2006 that we published two years ago. A number of new insights have emerged, for example with regard to the potential role of solar energy and battery technology.
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A New Energy Revolution: Cutting 
Energy Related CO2 Emissions

Baseline Emissions 62 Gt

BLUE Map Emissions 14 Gt

Presenter
Presentation Notes
In the Baseline Scenario, emissions rise from 27 Gt in 2005 to 62 Gt in 2050

In the BLUE Map scenario, emissions decline to 14 Gt. This implies an emissions reduction of 48 Gt in 2050, compared to Baseline.



End-use energy efficiency accounts for 36% of the emissions reduction. Renewables account for 21%. Three quarters of the renewables contribution is in power generation. CCS accounts for 19%. The role of nuclear is more important than this graph would suggest, as nuclear already plays an important role in the Baseline scenario.



The graph shows the consistency of the WEO2007 450 ppm case and the BLUE Map scenario. The main change between 2030 and 2050 is the rapid growth of CCS, renewables and end-use fuel switching.
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Sector Contributions
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Average Annual Power Generation 
Capacity Additions, 2010 – 2050  
An Energy Revolution

Presenter
Presentation Notes
So what would our BLUE Map scenario mean in practice in the power sector, let me give you some examples.

All power plants built from 2012 onwards would have to be carbon free, or existing plants need to be retrofitted with CCS. 

The equivalent of 35 coal and 20 gas fired power plants would have to be fitted with carbon-capture and storage technology each and every year between 2010 and 2050.

In addition, we would have to build an additional 26 new nuclear plants each and every year throughout that period.

Furthermore, renewables would have to play a much stronger role. The average annual addition of wind capacity would triple compared to today’s level. Even solar technologies – photovoltaics and concentrating solar power – would need capacity additions similar to those for established fossil fuel technologies. This clearly indicates the magnitude of the challenge. Technological change will play a quintessential role. We estimate that such change would be achievable, but its realization will depend on a global political will and a policy framework that needs to be put in place. 

Most importantly, we would have to improve energy intensity by 2.7 % annually, whereas currently the rate is a mere 1.6%. This will reduce the need for new power supply capacity additions.

I leave it to each of you to decide for yourselves whether such a program would be feasible.  
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To bring emissions back to current levels by 2050 options with a 
cost up to USD 50/t are needed. Reducing emissions by 50% 

would require options with  a cost up to USD 200/t, possibly even 
up to USD 500/t CO2

Cost of Emissions Reductions

Technology 
Pessimism

Technology 
Optimism

Presenter
Presentation Notes
The IEA Baseline scenario assumes a quadrupling of world GDP and a doubling of energy demand. CO2 emissions would rise by 130%, compared to 2005 levels. The economic growth would be concentrated in developing countries and it would be  great achievement that would lift hundreds of millions of people out of poverty. However unchecked environmental and supply security effects would be unacceptable. There is an urgent need for deep emissions cuts. 



The use of existing technologies or those under development can return energy-related CO2 emissions towards today’s levels by 2050.  Emissions can be brought back to today’s level in 2050 if measures with a cost up to USD 50/t are applied globally (the ACT scenarios).



A halving of emissions worldwide by 2050 would be an extremely challenging target (the BLUE scenarios). It would not be possible with technologies that are available today. Especially the transport sector will require new solutions. In other sectors it would be possible but the cost would be very high. In all sectors new technologies are also needed to bring the cost down further. Emissions can be reduced by 50% compared to the 2005 level if measures with a cost up to USD 200/t CO2 are considered. The cost may be even rise to USD 500/t CO2, if less progress is made in terms of cost reduction for new technologies, notably for the transport sector. 
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Primary Energy Demand 
Important supply security benefits

Transport sector accounts for 78% of oil savings

Presenter
Presentation Notes
The Act and BLUE scenarios have also important supply security benefits.

In the Baseline scenario, demand for coal, oil and gas continues to rise rapidly. In fact many question whether the necessary oil supply growth that would be needed for Baseline will materialize.

In the Act and BLUE scenarios, demand for fossil fuels is reduced significantly. Oil demand is 27% below today’s level in 2050. Demand for coal is also 18% below today’s level. Only gas demand continues to rise and is 34% above the level of 2005. But the total demand for fossil fuels is even in the extreme BLUE Map scenario roughly the same as today. So fossil fuels continue to play a key role, even in a scenario with deep CO2 emission reductions.

The rapid growth of biomass deserves also attention. Biomass use in 2050 is in BLUE Map almost at the same level as oil use today. More than half of this biomass is used for the production of liquid biofuels. This rapid growth of biomass use poses an important challenge as it will require a massive increase of agricultural productivity, and development of second generation biofuels will be essential.
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Key Technology Options 
(Roadmaps)

Supply side
CCS power 
generation
Nuclear III + IV
Wind
Biomass – IGCC & 
co-combustion
Solar – PV
Solar – CSP
Coal – IGCC
Coal – USCSC
2nd generation 
biofuels

Demand side
Energy efficiency in 
buildings
Heat pumps
Solar space and 
water heating
Energy efficiency in 
transport
Electric and plug-in 
vehicles
Fuel cell vehicles
CCS in industry
Industrial motor 
systems

Presenter
Presentation Notes
We have identified 17 key technology areas that account for 87% of total emissions reduction. This includes options on the supply side and the demand side. For all 17 options we have developed roadmaps that elaborate the technology development, financing and policy needs to make a transition that is consistent with the ACT and BLUE scenarios.



The IEA is willing to support Governments and work with industry to develop these roadmaps further.

Much closer international technology cooperation is needed to make this transition a reality.

Joint development of the  roadmaps in ETP can provide the framework  for such international cooperation.



IGCC Integrated Gasifier Combined Cycle

USCSC Ultra Supercritical Steam Cycle

PV Photo Voltaics

CSP Concentrating Solar Power

CCS CO2 Capture and Storage
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Roadmaps – Example CCS 
10% of CO2 reduction potential in BLUE Map

Presenter
Presentation Notes
We have identified 17 key technology areas that account for 87% of total emissions reduction. This includes options on the supply side and the demand side. For all 17 options we have developed roadmaps that elaborate the technology development, financing and policy needs to make a transition that is consistent with the ACT and BLUE scenarios.



This slide shows you the roadmap for CO2 capture and storage in power generation. The pie charts on the top left show the regional breakdown of CCS use worldwide in 2050. This is followed by a table that specifies regional investment needs to 2030 ad to 2050. This is followed by technology development targets. On the top left the colorful graph shows the technology transition in the three scenarios, from R&D to commercialization. The two tables at the bottom specify the key actions and the need for international collaboration.



Clearly these transition roadmaps need to be developed further, and they need to be applied in practice. They should help to accelerate and streamline the transition process. 



The IEA is willing to support Governments and work with industry to develop these roadmaps further.

Much closer international technology cooperation is needed to make this transition a reality.

Joint development of the  roadmaps in ETP can provide the framework  for such international cooperation.
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Financing Needs on top of 
Baseline

BLUE USD 45 trillion (1.1% of GDP); ACT USD 
17 trillion
Demand side investments dominate (80%)
Undiscounted fuel savings BLUE USD 51 
trillion (2010-2050)

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 bln/yr RD&D (short to mid-term)
USD +100 to +200 bln/yr learning investments 
(short to mid-term) 
USD +1000 to +2000 bln/yr commercial 
investments (mid-long term)

Presenter
Presentation Notes
The BLUE scenario has important financial challenges. The total additional need for supply and demand side investments for the period 2010-2050 is USD 45 trillion , on top of the Baseline investments. This is a huge sum, but is equals only 1.1% of the GDP over this period.
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Public Sector Energy R&D in IEA 
Countries – USD 10 bln/yr

Presenter
Presentation Notes
Expenses for energy RD&D today are about half what they were 25 years ago. This decline is in sharp contrast with the ambitions for deep emission reductions and the need for an energy revolution. A significant increase of RD&D funding will be needed in the coming years.
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Emission Reductions by Industry 
Sector

ACT Map BLUE Map ACT Map BLUE Map
Reference Baseline 

2050
Baseline 

2050
2005 2005

[%] [%] [%] [%]
Iron and Steel -20 -65 71 -26
Cement -22 -68 38 -44
Chemicals and 
petrochemicals

-2 -53 101 -5

Pulp and paper -36 -97 83 -91
Nonferrous Metals -9 -24 258 200

Other -11 -48 54 -10
Total -16 -61 66 -22
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Power Generation Mix

46%
Renewables

¼ nuclear and fossil + CCS, nearly half renewables



In support of the G8 Plan of Action © OECD/IEA - 2008

ENERGY
TECHNOLOGY
PERSPECTIVES

Scenarios &
Strategies

to 2050

2 0 0 8

INTERNATIONAL

ENERGY

AGENCY

Power sector CO2 reductions 
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Vehicle Market Share in 2050,  
by Scenario and Variant

Presenter
Presentation Notes
The car fleet of the future is radically different from today. This graph shows the market shares in 2050 of various technologies. Four BLUE variants have been developed. This accounts for the fact that we are not certain about the direction of the technology transition. BLUE Map includes  mix of efficient ICEs, vehicles that use electricity from the grid (plug-ins and battery electric vehicles) and hydrogen fuel cell vehicles.



In one scenario electric vehicles take over and in one scenario hydrogen fuel cell vehicles take over. 



In the least optimistic scenario BLUE Cons neither of these options reaches cost-effectiveness and hybrids and plug-in hybrids are applied to their maximum extent.



The well-to-wheel emissions in BLUE Map in 2050 are about 20% below the level of 2005, ad the tailppe emissions are even 30% below the level of 2005. However the CO2 reduction in transport is not the same in these scenarios. In BLUE Cons emissions in 2050 are 2.5 Gt above the other three BLUE variants and 1.5 Gt above today’s level. This shows the enormous challenge in this sector and the need for new technology.
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Transport Sector Emissions 
Reductions

Presenter
Presentation Notes
The total contribution of the transport sector is huge: 12.5 Gt emissions reduction.



Fuel efficiency accounts for half of total emissions reduction in the transport sector generation. This includes all transport modes: cars, trucks, air planes and ships. Cars account only for half of all fuel use. In important finding of this study is that other transport modes pose an even greater challenge, as hydrogen and electrification are not viable options.
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Oil Supply Projections
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Biofuels Use in BLUE Map 
26% of Transport Fuel Use in 2050
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LDV Technology Costs 
Cost per tonne CO2 

Presenter
Presentation Notes
The transport sector is really setting the marginal cost for the BLUE scenario. This graph shows the significant cost reductions that have been assumed. Even the “pessimistic” case is in fact quite optimistic !



The range of optimistic and pessimistic cost assumptions is USD 200 to 500/t CO2, for both the hydrogen fuel cell vehicle and the battery electric vehicle.
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Key Messages

We are facing an urgent challenge in the energy 
sector and we need a global solution
Emissions stabilization – mainly energy efficiency 
and power sector measures (ACT scenarios) 
Halving emissions by 2050 implies deep cuts for 
transport and industry (BLUE scenarios)
Marginal cost ACT USD 50/t; BLUE USD 200/t 
(optimistic technology estimates)

The cost uncertainty increases with ambition level
USD 45 trillion additional investment cost for BLUE 
(1% of GDP)
Important supply security benefits
We need a steep change in government policies, 
with closer international collaboration
The roadmaps can provide a focus for this
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Thank You !

www.iea.org
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Extra slides
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CO2 Capture and Storage Use in 
BLUE Map

Presenter
Presentation Notes
CCS is really a key option for emissions reduction.

An important new finding is the potential role of CCS not only in power generation but also in industry and in the fuel transformation sector.
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Buildings Sector CO2 Emissions 
by Scenario
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Buildings Sector Savings by 
Sector and End-use in BLUE Map
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Industrial CO2 Emissions by 
Scenario
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Industrial Emissions Reduction

CCS can play a key role
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Power Sector
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Growth of Renewables in BLUE 
Map
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Scenario Variants 
Some room for choice

ACT BLUE

Emissions 
2050

Additional 
Investment 
needs 2050

Marginal 
cost 2050

Emissions 
2050

Additional 
Investment 
needs 2050

Marginal 
cost 2050

[Gt CO2/yr] [trln USD/yr] [USD/t CO2] [Gt CO2] [trln USD/yr] [USD/t CO2]

Map 27 50 14 200

NoCCS 31.3 0.215 76 20.4 1.28 394

HiNUC 25.6 -0.07 41 13.4 -0.12 182

LoREN 27.6 0.03 54 14.2 0.04 206

LoEFF 29.3 0.12 64 15 0.2 230
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Nuclear Power Generation 
Projections
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Baseline Electricity Sector 
Investment (cumulative, 2005-2050)
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Investment Patterns Over Time: 
Electricity Plant Additions (GW/yr)
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Cumulative Additional Investment in 
the Electricity Sector (2005-2050)
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Transport
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Energy Use per Passenger-Km
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Transport
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Alternative Fuel Use
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Biofuels Land Use in Blue 
Perhaps about 150 million hectares worldwide

Based on yields for different feedstocks reported in literature; assumes 100% from 
agricultural/forest crops; other sources like residues would reduce land requirement.
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Industrial CO2 Emissions by sector and 
scenario

5.8 Gt 
CO2
20% world 
emissions
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Steel Energy Efficiency 
Potentials, 2005 (revised)

Includes only BAT options
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Cement CO2 Reduction 
Potentials (revised)

Includes only BAT options
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