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Renewable in the Anthropocene

• Upscaling wind energy contributes to the 
energy transition (climate neutrality)

• ...but affects the natural environment 
(biodiversity neutrality)

• Wind power potential is enormous, not 
least in Norwegian seas

• …but can the sea withstand it on top of 
existing marine activities?



www.nina.no

Ocean of change

BarentsWatch

Halpern et al. 2015. Nature Comm.

• Climate change

• Maritime shipping

• Army shooting ranges

• Oil and gas production

• Fisheries and aquaculture

• Coastal and runoff pollution

• Offshore wind energy (+30 GW)

• Marine protection (3.6% → 30% by 2030)
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Change of oceans

• Cumulative effects

• Cascading effects

• Species use vast areas

• Transitions are important:
 Coasts and fjords
 Reefs and banks
 Spawning grounds
 Continental shelf
 Arctic front
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Bird migration

Vulnerable and valuable 
marine areas:

• Coasts and fjords

• Reefs and banks

• Spawning grounds

• Continental shelf

• Arctic front

Whale migration

Cold-water coral reefs

Porpoise and grey seal



www.nina.no

Sklinna

Winter
Spring
Autumn
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Introducing offshore wind…

© Zeekracht by OMA
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Collisions
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Lif-cycle assessment on
collision impacts of 
constructed/operational
and planned/approved
offshore wind farms on
seabird diversity in the
marine Ecoregions of 
Europe

Baulaz et al. Ecol. Ind. (under review)
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Mitigation of impact
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• Wind energy with the least environmental 
impact per kWh requires balancing multiple 
interests throughout the entire life-cycle of a 
wind farm, and acting upon this adaptively

Impact of mitigation
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• Sustainable development of offshore 
wind can only be realized when 
people are willing to adapt and take 
responsibility

• A sector-wide and knowledge-based 
spatial policy for marine areas

• Apply the hierarchy of measures to 
mitigate unavoidable impacts

Towards energy stewardship
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Are you ready for sustainability?

• Can R&D develop innovations for the 
construction and operation of nature-
inclusive offshore wind?

“The Quest for the
Perfect Turbine”
Efficient and powerful

Silent and invisible
Recyclable and green
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