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Global electricity production (TWh)
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Renewable power generation (TWh/yr)
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WIND power technology






Solar heat

Space heating...
especially in cold climates!

Domestic hot water;
solar cooling;
Industrial process heat...

Solar thermal electricity
Semi-arid and neighbouring areas

Photovoltaics



Future PV will look differently



Market Share

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

2005

2010

2020

2030

Novel devices
® Other thin films
® Thin films
m Silicon thin films

Crystalline Si

2040 2050



CSP-Four main concepts



Storage increase the value of power
e.g. power production for late night peaks
Also reduces costs in most cases
Back-up still necessary to firm capacities

Storage and back-up in CSP plants favour
Integration of more intermittent RE on the grid



Different means to produce solar fuels
Numerous possible uses of liquids or gases



26% of Transport fuel use in 2050

Perhaps about 150 million ha worldwide
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More variable supply requires more flexible

energy systems

Increasing the flexibility of electricity systems
Dispatchable generation (including RE)
Storage and energy vectors (including H2)
Interconnection
Operating measures

Super-grids

Smart grids




Smart grids

Storage technologies
Power electronics

Heat exchangers
High-temperature materials

Nanotechnologies



A stable international price for carbon is a first step...

...but is insufficient to accelerate the needed energ vy
technology advancements in time

An Iintegrated and strategic policy approach IS
required

Initial emphasis on energy efficiency

Increase RD&D funding for new technologies

ldentify and address technology-specific barriers

Develop tailored deployment policies

Ensure rapid technology diffusion to all major economies



To be published soon
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