Herausforderung Mensch
Wieviel Veränderung verträgt ein Umweltsystem?

Oﬀshore Wind Farms in the North Sea
- Economic and Ecological Impacts -
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Until 2030 the share of renewable energies is supposed to reach 50% of the total electricity supply in Germany. Oﬀshore wind energy could play a crucial role in a successful
energy transition and is therefore intended to increase its power production up to
20-25 GW by 2030. Very good wind conditions on sea, e.g. high average wind speeds
and relative continuity emphasis the potential of oﬀshore energy. But the question
whether oﬀshore wind farms are economically and ecologically reasonable still remains.

Oﬀshore Wind Energy

tower

foundation:
tripod

Figure 2. left: Oﬀshore wind farm "Alpha Ventus", right: Structure of oﬀshore WTG (Alpha Ventus, 2012).

Oﬀshore wind energy is a young technology as well as industry, that still needs a lot of
research, development and demonstration eﬀorts to become market competitive. The
economic framework conditions are
given by the Renewable Energy Law,
which is guaranteeing stable feed-in
tariﬀs. Until September 2013 there were
2 oﬀshore wind farms installed with a
total power production of 460 MW in the
German North Sea (ﬁg.1). German oﬀshore wind farms are generally constructed on the continental shelf in the
exclusive economic zone (EEZ) outside of
the 12 sea mile zone.
The installation takes place in three steps:

Figure 1. German oﬀshore wind farms in the North Sea. Legende:
dark blue: exclusive economic zone (EEZ), dashed line: border between 12 sea mile zone and EEZ, green: in commission, red:
approaved/in construction, yellow: in permitting process (Alpha
Ventus, 2013).

● Foundation and grounding,
● Construction of the wind turbine generator (WTG),
● Mains connection and commissioning.

Ecological Aspects
Impairment
Construction phase:
● Underwater noise emissions
because of pile driving
● Swirl up of sediments
● Foundation and laying of sea
cable
Operating Phase:
● Rotating blades
● Generation of magnetic/
electric ﬁelds and heat
emissions by sea cable
● Less ﬁshery

Potential impacts
→ Orientation problems for marine mammals
(e.g. porpoise)
→ Scare impact for all marine organisms and birds
→ Mechanical stress for benthos (e.g. crabs, mussels,
snails)
→ Collision risk for migrating birds and seabirds
→ Navigation problems for migrating ﬁsh
→ Change in species compositions and food resources
→ Loss of habitat, BUT:
Development of artiﬁcial reefs on foundations (ﬁg.3)

Mitigation measures:
● Air bubble curtain to reduce noise emission during construction
● Beaconing of WTGs and temporal shutdown during high rates of bird passage to decrease birdstrikes

Alpha Ventus - Germany’s Pilot Oﬀshore Wind Project
The oﬀshore wind farm is a joint project of
the utilities EWE, E.ON as well as Vattenfall and sponsored by the Federal Ministry
of the Environment (BMU). It was built between 2007 and 2010.
In 2011 the oﬀshore wind farm produced
about 267 GWh, which equals a power
consumption of approximately 70.000
households and was alreday more than
expected. A wide range of research projects, concerning the environment, technology, etc. are taking place under the umbrella of the RAVE initiative (Research
at alpha ventus).

Discussion
Oﬀshore wind energy supports the economic growth in the renewable energy sector, but
the relatively new technology is still expensive and consequently not market competitive
without subsides by the government. Technological
progress is a key factor in reducing these costs because they do not depend on costly externalities or
primary energy sources like fossil fuels. The ecological impacts have to be further monitored because
there are no long-term studies yet. So far the worst
apprehensions like total devastation of the marine
fauna or widespread deaths of birds stayed out.
Especially sea mammals and migrating birds are in
Figure 3. growht on foundation, e.g. sea anemones, sea
the focus of concern. However there are not only lilies, etc. (BINE, 2012).
negative eﬀects observed.

Economic Aspects
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● High investment and sales potential ● Higher costs for oﬀshore WTGs (4,2 mil● Job creation
lion €/MW) compared to onshore WTGs
● Less dependence on fossil fuels from
(1 million €/ MW)
foreign countries
→ Resulting from higher expenditures for
construction, operation and maintenance
because of the environmental conditions

Conclusion and Outlook
The economic concerns dominate the discussion in politics and the public media. The success of the young oﬀshore industry depends on the progress in technological development, e.g increasing turbine generators, etc. and thereby cost reduction. This is only
possible, if the support by the government through regulations stays stable over the next
two decades. To assess the ecological long-term impacts and to ﬁnd adequate solutions
for them further monitoring and research is required.
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