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Key ideas

The development of pathways that simultaneously address
multiple energy challenges

— Energy access, energy security, climate protection and reducing
environmental impacts and ancillary risks

There are many such viable pathways with different
combinations of energy supply and demand options

— Rapidly increase in renewable energy technologies and in energy
efficiency are common elements in all pathways

Early action is important for energy efficiency and renewable
energy technologies

— Avoiding the risk of lock-in, supporting learning to drive costs down
and redirecting RD&D to widen the menu of technology options

Policy integration enables multiple entry points for change
— Connecting energy and non-energy policies
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60+ pathways
grouped into 3 broad
clusters — efficiency
focus, large
heterogeneity, high
demand; sensitivity
analyses to evaluate
different situations

Common elements
I Energy efficiency

— /I Renewable energy
— Modernization of
fossil fuel system

Efficiency focus
creates supply-side
flexibility
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Early action to avoid lock-in:
The lock-in risk for Western Europe

Thermal Comfort Final Energy, Thermal Comfort Final Energy,
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Supply Technologies Cost Trends

—a&— Nuclear US: Average and Minimum/Maximum 1971-1996
= Nuclear US: Single Reactor (No Range) 1971-1996
—a— Nuclear France: Average and Min/Max 1977-1999
o Offshore Wind: All EU project prices 1999-2008
100000 4 Onshore Wind Denmark: Average costs 1981-2009
] —=— Onshore Wind US: Capacity weighted average price 1984-2010
Solar PV Modules: World average prices 1975-2007
------ < PV 51 Modules: World average prices (IPCC SRREN) 2003-2010
—=— PV Systems US: Average installation price +/- SD 1998-2009
—— Heatpumps Switzerland: Average cost of 7.6 KW unit 1982-2008
—— Heatpumps Sweden: Average cost of 6.6-86.6 KW unit 1994-2008
—— Ethanol prices Brazil 1975-2011
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Concluding thoughts

Heterogeneity in circumstances, contexts and priorities will require
variety in policy “packages”. Recognition of multiple benefits allows
different entry points for change

Technology is important, but equally important to address critical issues
related to implementation: institutions, consumer preferences & market
behavior, skills & capacities

Early action is essential to avoid negative lock-in, create positive lock in
and accelerate the technology cycle

Energy policies need to be coordinated with policies in sectors such as
industry, buildings, urbanization, transport, health environment etc. to
have real impact

Next steps:

— While the GEA is complete, and the assessment report has its own value, there is a

need for ongoing scientific and technical input into the policy process at different
levels

— Could leverage capabilities of institutions such as IIASA to serve as anchors around
which the broader scientific community is mobilized to address policy questions
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