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Summary 
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Wind Power 

Increase of wind energy system capacity by a factor of 12 since 1990
Average capacity of newly installed wind power systems in Germany, in kilowatt

System type
Rotor diameter 
in m

Installed 
power in kW

Hub height in m
Annual energy yield* per 
rotor disk area in kWh/
yr./sq m*

66.0 1,500 67 886

70.4 1,800 65 907

70.4 1,800 65 948

71.0 2,000 64 1,069

71.0 2,300 64 1,101
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Wind energy learning curve, the WEA price per kWh of annual energy yield 
(reference site) 
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New generator concepts improve efficiency 

Other new developments 

Need for further research and development 

4) 
5) 
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Photovoltaics 

€ €
€

The development of costs for photovoltaics 
Average prices in Germany in euros per kilowatt (peak)

The price drops have been achieved through a variety of factors
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Development of the degrees of efficiency of solar cells
Percentage increase in the degree of module efficiency in series production, 2003 through 2010 
(indexed to 2003 as 100%)
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+ 14.3 %

Polycrystalline
silicon:

+ 23.1 %
            

Copper-based 
thin-film cells 

(CIS):
+ 23.0 %

Cadmium 
telluride:

+ 22.2 %

Other improvements achieved

Yield increases and cost reductions in photovoltaics depend not on modules alone, but also on the 
PV inverters
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Photovoltaic systems also render grid services

Further need for research and development
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Solar Thermal Energy 

Development of the average costs for thermal solar systems in Germany 
incl. VAT and installation 
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Solar systems for heating 
drinking water 
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Further need for research and development 

Biogas 

10) 
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Further need for research and development 

Solid Biomass (wood-fired power plants and wood-pellet heating) 

Further need for research and development 

Conclusions

The following issues of Renews Special are available in nglish
Title Issue Date

11) 

Please visit: http://www.renewables-in-germany.com for a full list of all issues.
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