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OutlineOutline

� Basic framework of climate policy today

� IEA projections on energy and climate

� The role of energy efficiency



The Earth is getting hotter.

Green bars show 
95% confidence 
intervals

http://data.giss.nasa.gov/gistemp/graphs/
From Holdren (2008)



Source: Hansen et al., 
Science308, 1431, 2005

From Holdren (2008)

We know what’s 
causing it.

Top panel shows best 
estimates of human & 
natural forcings 1880-
2005. 

Bottom panel shows 
that state-of-the-art 
climate model, fed 
these forcings, 
reproduces almost 
perfectly the last   125 
years of observed 
temperatures.



Bigger disruption is coming:  IPCC 2007 scenarios

Last time T was 2ºC 
above 1900 level was 
130,000 yr BP, with sea 
level 4-6 m higher than 
today.

Last time T was 3ºC 
above 1900 level was 
~30 million yr BP, with 
sea level 20-30 m higher 
than today.

Note: Shaded bands 
denote 1 standard 
deviation from mean in 
ensembles of model runs

IPCC (2007)
From Holdren (2008)

EU target � T � 2ºC 
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Where does international climate Where does international climate 
policy stand?policy stand?

� Kyoto Protocol underway, but insufficient:
� EU taking a lead policy role
� USA did not ratify
� Developing countries contribution to emission reduction through 

individual projects only
� Most of projected increase in emissions: developing countries

� International process (UN Framework Convention on 
Climate Change)
� Bali agreement on a new negotiation process
� Seeks to complete negotiations by 2009 in Copenhagen
� Still divide between developing and developed countries, inherited 

from Rio Conferences (1992)
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Global greenhouse gas emission Global greenhouse gas emission 
reduction policiesreduction policies

� Scenarios in discussion for future CO2 emission goals (G8 
Summit): 

-50% from current / 1990 levels by 2050

� Cannot  be done without a price tag on CO2 and other 
GHG emissions
� The international carbon market: a means to this end
� EU Emissions Trading Scheme at its core – more needed

� Cannot be done by developed countries alone. E.g. by 
2020, to preserve a 450 ppmv concentration goal:
� Developed countries: -30% from 1990 levels
� Developing countries: -10 -25% from business-as-usual levels

�� All of the above implies an energy revolution



� � � � � � � � � 	
 � � � 


Long Term Energy Long Term Energy 
Technology ProjectionsTechnology Projections

From businessFrom business--asas--usual to usual to 
climate protectionclimate protection
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From now to 2050From now to 2050

� Business as usual trend indicates rapidly rising CO2
emissions
� As oil becomes dearer, coal-to-liquids become an option – which 

worsens the CO2 picture

� Increasing reliance on coal for power generation
� CO2 emissions would grow from 27 Gt today to 62 Gt by 

2050

�� How do we fill the energy gap if we are to reduce 
emissions by 50% (14 Gt) by 2050?



INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE L’ENERGIE
© OECD/IEA 2008

%�&� ' �� � � � � � �� � ( � �� � 
� �%�&� ' �� � � � � � �� � ( � �� � 
� � )) **
� � � � 
� � �� � � � � � �� � �	 � � � �� �� � � � 
� � �� � � � � � �� � �	 � � � �� � �� � � 
� � 
� � �� � 
� � 
� � �

+� � � � ( � � �� � � 
� 
� � � � �	 � � �� � � 	 � � � � 
� 
� � �� � � �� � ' � � �� � � � � � �� � � �� �� � 
� � �
� � 
� � 
� � � �� 	 � , �� � �� � � � � � � ��� ( � �� �� � �� ! - ! *�� � �	 � � 
� ( � �	 �- ! " �� � � �' � �' � � �� �	 �� � �

� 	 ( � �� � �� � ( � �� � 
� � 
� � �� � � �� � 	 � � � � � � �� � � � � � *�



INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE L’ENERGIE
© OECD/IEA 2008

Average Annual Power Generation Capacity Average Annual Power Generation Capacity 
Additions in the Additions in the ““ 50% CO50% CO2 2 Reduction ScenarioReduction Scenario””

2010 2010 –– 20502050
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The central role The central role 
of energy efficiency of energy efficiency 

IEA Recommendations to the IEA Recommendations to the 
G8 LeadersG8 Leaders
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Capacity additions in the next decade will lock-in technology, 
and be crucial for emissions through 2050 and beyond
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Tougher efficiency standards for air conditioners & 
refrigerators alone : avoid 2 Three Gorges by 2030 
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1. Cross sectoral:

1.1 Measures for increasing investment in energy efficiency;

1.2 National energy efficiency strategies and goals;
1.3 Compliance, monitoring, enforcement and evaluation of 

energy efficiency measures;
1.4 Energy efficiency indicators;

1.5 Monitoring and reporting progress with the IEA’s energy 
efficiency recommendations themselves.

2. Buildings:
2.1 Building codes for new buildings;

2.2 Passive Energy Houses and Zero Energy Buildings;

2.3 Policy packages to promote energy efficiency in existing 
buildings;

2.4 Building certification schemes;

2.5 Energy efficiency improvements in windows.
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3. Appliances and equipment:

3.1 Mandatory energy performance requirements or labels;

3.2 Low-power modes, including standby power, for  electronic and       
networked equipment;

3.3 Televisions and “ set-top” boxes;  
3.4 Energy performance test standards and measurement protocols. 

4. Efficient lighting:
4.1 Best practice lighting and the phase-out of incandescent bulbs;

4.2 Ensuring least-cost lighting in non-residential buildings and the 
phase-out of inefficient fuel-based lighting.
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5. Transport:

5.1 Fuel-efficient tyres;

5.2 Mandatory fuel efficiency standards for light-duty vehicles;
5.3 Fuel economy of heavy-duty vehicles;

5.4 Eco-driving.

6. In order to improve energy efficiency in industry, action is needed on:

6.1 Collection of high quality energy efficiency data for industry;

6.2 Energy performance of electric motors;
6.3 Assistance in developing energy management capability;

6.4 Policy packages to promote energy efficiency in small and medium-
sized enterprises.

7. Energy utilities:
7.1 Utility end-use energy efficiency schemes
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The IEAThe IEA‘‘s 25 Energy Efficiency recommendations to s 25 Energy Efficiency recommendations to 
the G8 offer hthe G8 offer huge COuge CO22 savings potentialsavings potential
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The IEAThe IEA‘‘s Energy Efficiency recommendations:s Energy Efficiency recommendations:
Scorecards of implementation (G8 countries only)Scorecards of implementation (G8 countries only)

Lighting

Transport

Buildings Appliances

Industry Cross-sectoral

Full implementation Partial 
implementation

Implementation
Planned

Investigation 
underway/
not implemented

All 
recommendations
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The IEAThe IEA‘‘s 25 Energy Efficiency recommendations to s 25 Energy Efficiency recommendations to 
the G8 offer hthe G8 offer huge COuge CO22 savings potentialsavings potential
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Back to climate policyBack to climate policy

Whereto from here?Whereto from here?
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Sectoral approach to address Sectoral approach to address 
electricity in developing countrieselectricity in developing countries

� A portfolio of approaches
� Sector-wide commitments 

� GHG crediting / emissions trading 
� Recent developments on clean-coal under the UNFCCC Clean 

Development Mechanism

� Other policy target? Share of non-CO2 electricity 

� Promoting energy efficiency measures
� Address domestic priorities of economic efficiency, energy 

security and local environmental goals

� Engage in international cooperation on future 
breakthrough technologies

� Carbon capture and storage
� Nuclear
� Solar: Concentrated solar power, PV, etc.
� … (see IEA technology roadmaps)
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In closingIn closing

� An energy revolution is needed to meet future energy 
needs and mitigate climate change

� Power generation and use is a major and rising part 
of the problem – and should be a major part of the 
solution

� The solution will require major investments in new 
technologies between now and 2050, dwarfing efforts 
to respond to the 1970’s oil shocks

� Energy efficiency measures must be taken urgently, 
and sustained in the long haul, to minimise the costs 
of reaching long-term climate goals

� A global political agreement is needed to foster action
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