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Context

The European Union aims to be climate neutral by 2050, an objective embedded in the 
European Green Deal and in line with the EU’s commitment to global climate action under 
the Paris Agreement. Offshore renewable energy should play a key role in achieving this 
target.

According to European Commission estimates, electricity will represent at least 50 % of the 
total energy mix in 2050, and 30 % of the future electricity demand will be supplied by 
offshore wind.

The European Commission estimates between 240 and 450 GW of offshore wind power 
is needed by 2050 to achieve this target. It is committed to drive offshore wind development 
and explore its potential in Europe’s seas and along its coasts while respecting the ecological 
limits of natural resources and the interests of other sea users such as fisheries.

Offshore wind energy – state of play

Currently 110 Offshore Wind Farms (OWF) with over 5000 wind turbines in EU and UK 
waters are operational, with an electricity production of 22 GW and a total surface of 
approximately 5000 km2.

The North Sea accounts for 70 % of all offshore wind capacity in Europe with the largest 
amount for United Kingdom (44 %) followed by Germany (34 %), Denmark (7 %), Belgium 
(6,4 %) and the Netherlands NL (6 %).

Over the last ten years the capacity of OWFs has almost doubled due to an increase of turbine 
performance and the larger size of OWF with up to 150 turbines. 

The average water depth of bottom fixed OWF is around 27 m with an average distance to 
shore of 33 km.

Floating offshore wind demonstration projects have an average of 77 m depth (more than 
twice as deep as the bottom fixed OWF).

As offshore wind turbines have an average life cycle of 25 to 30 years, very few turbines 
have been decommissioned, so far.

Other offshore renewable energy

Besides offshore wind turbines there are other Marine Renewable Energy Devices (MREDs) 
or so called “wet renewables”.

The two main MREDs are tidal and wave energy devices:

Tidal energy devices use the gravitational pull of the moon and sun, exploiting the natural 
ebb and flow of coastal tidal waters turning the kinetic energy in mainly electric power.

Wave energy devices capture the energy from waves and wind, converting it into electricity, 
(Wave Energy Converter, WEC). They exist as offshore and coastal infrastructure. All WEC 
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devices in the EU have a capacity of 0.03 MW (operational), 0.355 MW (under construction), 
6.05 MW (licensed) and 10.6 MW (planned).

There are currently no large-scale arrays of wave or tidal technology.

The ratio of other renewable offshore devices to offshore wind turbines is less than 1 % 
(operational and planed). Therefore, the focus on the impact on fish and fisheries in this 
working paper is related to offshore wind turbines.

The 2050 vision of 450 GW

Due to good wind resources, the proximity to demand and the supply chain efficiencies, the 
2050 vision of 450 GW would split up to 380 GW (85 %) in the Northern Waters (North Sea, 
Baltic Sea, Atlantic) and to 70 GW in the Southern European Waters (Atlantic, Mediterranean 
Sea) (15 %).

The 450 GW roll-out shall be realized by an increase of installation rates by around 3 GW per 
year as of today, by around 7 GW per year in the second half of the 2020s and by 20 GW per 
year (the total amount of offshore wind today) after 2030.

The space estimated for the 450 GW installations would be 76,000 km2 (2,8 % of the 
Northern Seas). The additional space requirements would be 1,500 km2 per year by second 
half of the 2020s and 4,500 km2 per year by the mid-2030s (increasing from twice the size 
of Luxembourg to almost the area of the Czech Republic = factor fifteen).

With the current exclusion zones, almost 75 % of the future offshore wind capacity cannot be 
built at very low “Levelized Cost of Electricity” (LCOE) in the Northern Seas. LCOE 
measures the average net present cost of electricity generation for an offshore wind turbine 
over its lifetime and is based on wind speed, distance to shore and water depth (very low 
LCOE means below 50 € per MWh).

Consequently, for the wind industry the most cost- and space-efficient way to realize the 450 
GW would be through the multiple-use of the same maritime space by different sectors.

The role of Maritime Spatial Planning (MSP)

The legal base for Maritime Spatial Planning is Directive (2014/89/EU) establishing a 
framework for Maritime Spatial Planning. MSP is a Member States competence.

According to the directive Member States shall have regard to the relevant existing and 
future activities and uses, considering economic, social and environmental aspects to 
support sustainable development and promote the coexistence of relevant activities.

Member States shall aim to contribute to the sustainable development of energy sectors at sea, 
of marine transport and of the fisheries and aquaculture sectors.

They shall take into consideration the relevant interactions of activities and uses such as 
aquaculture areas, fishing areas, installations and infrastructures for the production of 
energy from renewable sources as well as submarine cables.
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Member States shall establish Maritime Spatial Planning as soon as possible, at the latest by 
March 2021.

Today fishing activities (active or passive) in OWFs are limited or excluded in most 
countries.

In Germany, Belgium and the Netherlands fishing is excluded in a 500 m buffer zone around 
OWFs and associated cables. In Denmark fishing is excluded from the entire OWF and in a 
buffer zone of 200 m along the export cable.

In the UK fishing is prohibited only during the construction phase but even during the 
operational phase when fishing is permitted, fishermen tend to avoid fishing in OWF, 
because of the risks of accidental damage, ship strikes, snagging and loss of fishing gear.

What has to be done to improve co-existence of fisheries and OWFs? What barriers 
must be taken away?

Ecological and environmental effects and impact on marine life

Foundations of OWDs or MREDs can have an artificial reef effect. Generally, fish are 
attracted by hard structure. Microorganisms adherent on hard structure attract invertebrates 
which itself attract juvenile fish. Species with a preference for artificial reefs are e.g. juvenile 
Atlantic cod or pouting. The Horizon 2020 “MUSES” project report states, that establishing 
OWF in carefully selected areas can contribute to fisheries management initiatives.

Positive effects could be the protected habitat for marine species. The biomass may increase 
in the immediate surroundings with positive effects for fishing with alternative static/passive 
gear due to spatial restrictions.

Negative effects could occur during the whole lifecycle of an offshore wind turbine, through 
the construction, operation, and decommissioning phase. Change of sea and air current 
caused by OWFs might contribute to a mixing of the stratified water column which can 
influence the nutrient cycling. Infrasonic noise could chase fish away from OWFs. 
Electromagnetic fields as well as underwater noise could have potential negative impacts 
on marine life.

Impacts from electromagnetic fields could change the behaviour of electro sensitive 
species and species sensitive to magnetic fields. This could lead to artificial barriers on the 
seabed. Still many knowledge gaps remain. For cables on the seafloor benthic and demersal 
species are more exposed to electromagnetic fields than pelagic, but for some offshore wind 
turbines cables are in the mid water column and may also interact with pelagic species. Cable 
burial does not mitigate potential electromagnetic fields impacts, as in general the magnetic 
field passes through the seabed.

Underwater sound has been shown to have an impact, mainly on fish and marine 
mammals and mainly during the construction phase. Pile driving noise (130 to 140 dB) as 
well as rock dumping could potentially cause temporary or permanent hearing damage in 
a wide radius and as a consequence loss of orientation, which would prevent fish from 
finding food, reaching breeding and spawning areas and locating mates. Effects of noise 
as well as different frequencies including infrasound during the operational phase may 
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depend upon fish species and age. The biological implications of sound and the response of 
many species are still unknown, therefore a precautionary approach and noise mitigation 
measures like bubble curtains as well as low-noise installation technologies such as vibro-
piling should be considered.

We currently have very little information on the ecosystem effects during the dismantling 
and decommissioning of offshore wind turbines. What do we know about the recyclability 
of their components, for example the blades, which are manufactured in a complex 
composite construction of many different materials?

What happens to the foundations in case an offshore wind turbine would not be repowered? 
Should an artificial reef effect have occurred, will it be destroyed at the cost of the 
ecosystem and the biodiversity or will the foundations remain in the seabed forever and thus 
be a possible permanent danger to fisheries?

Although current knowledge on the impact of offshore renewables on fisheries is focused on 
ecological and environmental effects there are still large research gaps.

Economic and socio-cultural effects and impact on fisheries

Around 80 % of all fishing companies in the EU are small-scale fisheries enterprises, mostly 
family run businesses since generations. They are the oldest users of the sea. Since centuries 
they provide healthy and sustainable food with a low carbon footprint. Impact on fisheries 
means impact on their businesses, families and on the coastal communities.

Fisheries has a relatively small impact on the GDP but is of utmost importance for fishing 
communities – every fisherman at sea creates about five jobs on land, in logistics, 
processing, fish trade, service and maintenance.

An impact by an OWF could be indirect by changing the spatial distribution and 
abundance of commercially fished and other marine species. A direct impact could be by 
closure of OWFs because of safety reasons or the impact on the fishing activity: The 
change in fishing methods (from active to passive), the reduction of fishing intensity or the 
fishing activity displacement.

Small-scale fisheries will be particularly affected by displacement as they have not the 
capacity to move to further fishing grounds nor change the fishing method. Most of the 
dynamic fishing operations are close to the shore. Fishermen hunt the fish, depending on the 
season, tide, wind and temperature. They have no fixed fishing zones, except for passive 
fishing and aquaculture. Fishing requires space.

In the past fisheries had to cope already with several spatial factors such as increase of 
shipping lanes, military zones, oil and gas development and Maritime Protected Areas 
(MPA), and recently the increasing number of offshore wind farms.

Current rules already apply to fisheries such as the Common Fisheries Policy (CFP), the 
Marine Strategy Framework Directive (MSFD), Natura 2000 measures and rules of the 
International Maritime Organisation (IMO). New wind development plans could ban fisheries 
from areas depending on the national jurisdiction.
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Insurance for fishing vessels operating in wind farms is very problematic. Mostly it is not 
affordable for fishermen to insure their boat and the crew for operations within windfarms, 
but without insurance fishermen are de facto banned.

Assessments of economic and socio-cultural effects of offshore renewables on fisheries are 
lacking in recent empirical studies.

Therefore, more research to assess possible negative impacts on fisheries of investments 
in OWFs is needed.

Possible Conclusions:

The greatest spatial overlap between fisheries and OWFs occurs in the North Sea region, 
therefore coexistence seems of utmost importance for both, fisheries and the offshore 
wind sector.

Maritime Spatial Planning must play a key-role.

Current knowledge on the impact of OWF on fisheries is focused on ecological and 
environmental impact. However, lack of data and lack of comparable data is manifest.

Standardised monitoring programmes and harmonisation of fishing effort data are 
needed to enable cumulative ecological and socio-economic environmental impact assessment 
of the expansion of marine energy.

Compatibility and comparability of data have to be improved.

Assessments of socio-economic and socio-cultural impacts are lacking in recent 
empirical studies.

In order not to reduce space for fisheries too much, the combination and integration of 
OWFs within Maritime Protected Areas (MPA) should be assessed.

Decisions have to be taken before required knowledge might be available, consequently the 
precautionary principle in accordance with Article 191 (2) of the Treaty on the 
Functioning of the European Union (TFEU) should apply:

OWFs should only be built if the exclusion of negative environmental and ecological as 
well as economic and socio-cultural impact is guaranteed.

In order to have a level-playing field for the fishing sector, a timely and active, full 
participation of fisheries organisations, with a decisive voice in the planning and design 
phase of OWFs, must be ensured.

Since this might not be guaranteed by the Member State’s Maritime Spatial Planning, 
EU legislation might be required.


