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Overview 

Wind energy and photovoltaic are favourable renewable energy technologies worldwide. The 
construction of wind parks is material-intensively, it needs a big amount of conventional energy as 
fossils to produce it. The same is valid for producing photovoltaic, the needed silicon must be very 
clean and that is energy intensive to produce. With the energy consumption connected are emissions 
of green house gases and other relevant chemicals. 

The cost situation of these technologies is very known. But is the use of wind and photovoltaic 
energy sustainable under the aspect of cumulated energy and environment?  

That is the problem the presentation is dealing with. The results of the presentation will give help for 
the environmental discussion in respect to renewable energies. 

Methods 
To give an answer to the question the methodological approach of Life Cycle Assessment will be 
used. Life Cycle Assessment is an instrument to quantify all impacts of the entire energy supply 
chain.  

To obtain the cumulated energy demand for production, for instance, of e.g. a wind converter, the 
whole facility has to be split up into components, sub-components and their respective materials. 
Using this material balance with specific data for materials, energy resources and emissions it is 
possible to calculate the cumulated energy demand. 

For final evaluation of the energy systems Energy Yield Ratio as relationship of produced energy 
(valued as primary energy) and total Cumulated Energy Demand and CO2 emissions has been used 
to decide if market introduction of wind energy is sustainable enough or not. 

Results 
The results show e.g. that -surveying the life cycle of a modern offshore wind turbine-, much more 
primary energy can be harvested during the operational phase, than it is actually needed in the 
constructing phase. The Energy Payback Time for the 5 MW offshore designs is approx. 8-9 months. 
New producing technologies for silicon photovoltaic reduced the energetic return of investment time 
on less years also for this technologies. The ecobalance of wind- and photovoltaic electricity is much 
better than existing electricity. 
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