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Foreword

This report documents the "Green Energy Meets Blue Food — Sustainable Coexistence in
Nordic Seas" project, funded by the Nordic Council of Ministers for Fisheries, Aquaculture,
Food and Forestry (EK-FJLS), and summarises the project's journey and key outputs.

As offshore wind energy expands across Nordic waters to meet climate and energy
targets, this project addresses a critical question: how can the Nordic countries effectively
manage the competing demands of renewable energy and traditional marine food
production for marine space? Recognising that this challenge cannot be resolved by
individual sectors or nations alone, the project explores pathways towards sustainable
coexistence between offshore renewable energy (primarily wind) and blue food sectors
(particularly fisheries).

The project emerged from a clear policy mandate. At their 2023 summer meeting, the
Nordic ministers launched initiatives for sustainable marine economy, including one
focused on coexistence between marine-based energy, nature conservation and fishing.
This builds upon the 2022 prime ministers' declaration on strengthening marine
cooperation for the green transition. Our project directly responded to these
commitments by contributing knowledge to inform policy and practice.

Over two years (2024-2026), we have undertaken comprehensive research and
engagement. Through literature reviews, six case studies across the Nordic Region and
Scotland and extensive stakeholder involvement, we have examined how Nordic countries
navigate the complex governance challenges of marine space allocation. Our work has
revealed that long-term sustainable coexistence is less about technical solutions for
sharing space and more about building effective collaboration frameworks, policy
coherence, establishing trust between sectors and ensuring inclusive decision-making
processes.

Throughout the project, our reference group of experts from ministries, planning
authorities, research institutions (from the Nordic Region and beyond) and the Nordic
Council of Ministers has provided invaluable guidance, ensuring relevance to current policy
debates and practical realities.

This report provides a comprehensive account of our research approach, documents the
knowledge generated about coexistence challenges and opportunities, and synthesises
insights from our key outputs. It serves both as a record of achievement and as a
foundation for continued work. We hope that this report and associated outputs provide
the Nordic countries with an enhanced knowledge base to navigate the complex interface
between green energy ambitions and blue food security, ultimately supporting the
sustainable development of Nordic seas for current and future generations.



Executive
summary
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The "Green Energy Meets Blue Food - Sustainable Coexistence in Nordic Seas" project,
funded by the Nordic Council of Ministers for Fisheries, Aquaculture, Food and Forestry
(EK-FJLS), explores how Nordic countries can balance offshore renewable energy
development — particularly offshore wind power - with the continued vitality of blue food
production - focusing on fisheries. As offshore wind expands to meet ambitious climate
and energy targets, the project addresses how green energy and blue food systems can
coexist sustainably within shared marine spaces.

Between 2024 and 2026, the project has undertaken extensive research and engagement,
including six case studies across the Nordic Region and Scotland, a literature review and
policy analysis. The findings show that coexistence depends not only on technical or
spatial planning solutions but also on collaboration between sectors and effective
governance. Success requires coherent policies, transparent decision-making, inclusive

stakeholder participation and mutual trust between sectors.

Marine and maritime spatial planning (MSP) and permitting frameworks are essential
tools, but must integrate environmental, economic and social objectives while managing
trade-offs and adapting to new environmental and societal pressures.

Key project outputs include a scientific literature review, a story map of case studies, a
Nordic knowledge exchange workshop and a policy brief offering recommendations to

strengthen governance for long-term coexistence.

The project concludes that sustainable marine coexistence requires governance
innovation, collaboration and early, continuous stakeholder involvement. By contributing
new knowledge and fostering dialogue, the project supports the Nordic Council of
Ministers' goal of advancing a fair, inclusive and sustainable green transition across Nordic
seas.



Sammanfattning

Image: Karin Beate Ngsterud / norden.org

Som en del i den gréna omstdélliningen har utbyggnaden av havsbaserad vindkraft i Norden
okat i snabb takt. Det pdverkar i sin tur andra marina och maritima aktiviteter, sarskilt
kommersiellt fiske. | den hdr rapporten underséker forfattarna hur de nordiska ldnderna
kan balansera utbyggnaden av fornybar energi till havs, sarskilt vind, med en fortsatt
livskraftig produktion av bld mat, med fokus pé fiskerindringen. Syftet ar att hitta satt
fér grén energi och bld livsmedelssystem att kunna samexistera hdllbart inom

gemensamma havsomrdden.

Rapporten ar en del av projektet “"Green Energy Meets Blue Food — Sustainable
Coexistence in Nordic Seas”, som finansieras av Nordiska ministerrddet och ger en
overblick over projektets resultat och genomforande. Inom projektet har Nordregio mellan
2024 och 2026 bland annat producerat fem fallstudier i Norden och en i Skottland, en
litteraturéversikt och en policy brief med rekommmendationer till beslutsfattare,

havsplanerare, och intressenter.

Resultaten visar att en I&ngsiktigt hdllbar marin samexistens mellan havsbaserad
vindkraft och fiskendringen inte enbart beror pd tekniska I6sningar eller rumslig planering.
Det krdvs ocksd& samarbete mellan lokala, regionala och nationella aktérer samt en
enhetlig och effektiv styrning. Foér att lyckas krdvs samstdmmiga policyramverk,
transparenta beslutsprocesser, inkluderande dialog med intressenter samt ett 6msesidigt

fortroende mellan fiskendringen och vindkraftssektorn.

Tydliga ramverk fér havsplanering och tillstdndsprocesser @r centrala verktyg i detta
arbete. Samtidigt mdste miljémassiga, ekonomiska och sociala mal battre integreras i de
processerna. Samarbete och tidig, kontinuerlig involvering av intressenter &r ocksé

framgdngsfaktorer.

Genom att bidra med ny kunskap och fradmja dialog stédjer rapporten Nordiska
ministerr@dets mal om att frédmja en rattvis, inkluderande och héllbar grén omstallning i
nordiska havsomréden.
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The Nordic countries have set ambitious climate and energy targets, with offshore wind
playing a central role in the green transition. The EU's goals for renewable energy and
climate neutrality, including the ambition to achieve 45% renewable energy by 2030, are
key drivers behind the development of many offshore wind projects in the region. The
European Green Deal further emphasises minimal environmental harm and nature
conservation, including increased marine protection under the EU Biodiversity Strategy
2030. The Nordic countries are also signatories to global agreements such as the
Convention on Biological Diversity (CBD) and the Sustainable Development Goals
(SDGs).[2] Additionally, Nordic seas are vital for food supply, with fishing and aquaculture
serving as important industries, especially for many coastal communities.3! At the Nordic
Council of Ministers' 2023 summer meeting, ministers further identified blue food systems
and sustainable value creation in the fishing industry as key priorities, emphasising the

need to balance marine-based energy production with existing ocean uses.!

Offshore renewable energy, particularly wind, is crucial for the green transition in the
Nordic Region but poses challenges, including conflicts over marine space, complex
stakeholder engagement and ecosystem impacts. Most countries have not yet planned
offshore wind development in their most valuable fishing areas. However, some countries
will be unable to meet their renewable energy targets if wind development is restricted to
conflict-free areas alone. As offshore wind expands — often involving large-scale
infrastructure that significantly alters marine space use - there will be increasing pressure
for coexistence with other sectors, particularly fishing, aquaculture and marine protection.
5] Addressing this requires exploring solutions for the sustainable coexistence of different

interests.[®!

1. The revised Renewable Energy Directive (EU/2023/2413) sets a binding target of at least
42.5% renewable energy in the EU's energy mix by 2030, with an ambition to reach 45%
(European Commission, 2023).

European Commission (2019); European Commission (2020a)

Sepponen et al., (2021)

Nordic Co-operation (2023)

Van Hoey et al., (2021); Nordic Energy Research (2022)

Koehler & Bergstrom (2023)
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The allocation of offshore wind areas is guided by marine and maritime spatial planning
(MSP) and related policy frameworks, both integrated and sectoral. Each Nordic country
(Finland, Sweden, Denmark, Norway, Iceland, the Faroe Islands, Greenland and ,&Icnd) has
its own approach. The EU Member States among the Nordic countries have implemented
the European Maritime Spatial Planning Directive (EU MSPD),!”! while other marine
legislative tools overlap and are complementary in non-EU regions. Cooperation also
occurs at transboundary levels across the Baltic, North Sea and Atlantic Sea spaces
within the Nordic Region.

Trade-offs between marine resource users arise due to finite marine areas and multiple
stakeholders with competing interests.[®! These trade-offs, including those involving the
marine ecosystem and its services, are often made within spatial planning frameworks.
Recognising them explicitly can help make decisions more transparent and justifiable.
However, “trade-offs are rarely addressed explicitly or transparently and so they often go
unrealised or are poorly evaluated”

Understanding the interplay, conflicts and trade-offs between offshore wind and marine
food production is key to coexistence solutions. This is where “good governance” becomes
relevant and why MSP plays a crucial role in balancing ecological, economic and social
considerations. However, gaps in governance systems need to be addressed. Effective
frameworks, including MSP and offshore wind development processes like permitting, are
vital for managing conflicts, promoting collaboration and enabling sustainable
coexistence in Nordic seas. These frameworks should also foster cooperation and be
adaptive to rapidly changing conditions affecting marine ecosystem services.['"!

The Nordic Council of Ministers is working to reconcile ambitious targets for offshore wind
with continued ocean food production, while also safeguarding space for nature.l' As
noted by Karen Elleman, Secretary General of the Nordic Council of Ministers: “The
transition to renewable energy is urgent, but the transition needs to be fair in order to be
sustainable. That is why we are also looking into best practices for involving local

stakeholders and their interests."12]

7. (2014/89/EUV)

8. A trade-off is a situation where an improvement in the status of one aspect — such as the
environment or human well-being - is necessarily associated with a decline or loss in a
different aspect. As resources are limited, trade-offs must be made that balance the gains
with the corresponding losses.

9. Kyriazi, (2018, p.105)

10. Swedish Agency for Marine and Water Management (2023a)

11. Norwegian Office of the Prime Minister (2022)

12. Karen Ellemann. Speech 2024. Nordic Council of Ministers' Office in Latvia (2024)
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The "Green Energy Meets Blue
Food" project

Overview

Increasing pressure for offshore renewable energy brings a growing need for research and
guidance on marine and maritime spatial planning and governance strategies that enable
the sustainable coexistence of primarily offshore wind energy and marine food

production.

The “Green Energy Meets Blue Food - Sustainable Coexistence in Nordic Seas” project
was financed by the Nordic Council of Ministers for Fisheries, Aquaculture, Food and
Forestry (EK- FJLS) and ran from 2024 to early 2026.

The overall goal of the project was to contribute to a shared knowledge base for the
Nordic countries by enhancing understanding of sustainable coexistence between
renewable energy and marine food sectors, with a focus on offshore wind and fisheries. It
investigated the existing conditions for managing trade-offs, conflicts and synergies
between these sectors — primarily within MSP frameworks - from a governance

perspective and in a Nordic context.

The overall aim of the project was to contribute to a common knowledge base for the
Nordic countries, by providing an increased understanding of sustainable coexistence
between renewable energy and marine food sectors, focusing on offshore wind and
fisheries. The project's intention was to provide insights into how Nordic countries can
effectively address potential conflicts between green and blue sectors, promote synergies
and foster improved cooperation and collaboration. Read more about the project: Green

Energy Meets Blue Food | Nordregio



https://nordregio.org/research/green-energy-meets-blue-food/
https://nordregio.org/research/green-energy-meets-blue-food/

Project aim and scope

The project examined how conflicts and synergies between offshore renewable energy
and marine food production have been managed within Nordic MSP and governance
frameworks. Key questions included how coexistence between these sectors has been
described in research, how governance systems have addressed conflicts and synergies,
how these issues have been handled in different geographical areas, and what Nordic
countries can learn from one another regarding policy frameworks, governance
mechanisms and knowledge exchange.

The project primarily focused on offshore wind energy and its interactions with fisheries,
although other marine energy sources were considered where relevant. Both commercial
and recreational fisheries were included, depending on context. Governance approaches
were studied from a multi-level perspective, covering pan-Nordic, national, regional and
local levels. The geographical scope comprised all the Nordic countries, with the final
selection defined during the first analytical stage.

Project design and research methods

The project was organised into four main work packages, complemented by an additional
package dedicated to management and administration. Throughout all phases, a
reference group of experts — both from the Nordic Region and beyond - actively
contributed under the coordination of Nordregio. Their involvement ensured policy
relevance, helped identify case study areas, facilitated knowledge exchange and
supported both Nordic applicability and scientific rigour. The reference group met digitally
five times, participated in workshops and provided feedback on draft outputs.

WP 1: Knowledge overview and baseline

This work package provided the foundation for all subsequent project activities,
establishing the core framework for the rest of the project. During this phase, a
systematic review of scientific literature and policy documents was conducted in
spring 2024 to identify typical trade-offs, conflicts and synergies between offshore
wind and marine food production. The review also produced country-specific
overviews of relevant targets and governance frameworks. Additionally, key concepts
were defined, focal sectors selected and criteria developed for choosing and
elaborating case studies. Relevant initial stakeholders were identified to support
further project activities. This phase also included establishment of the reference

group.



WP 2: Case studies

Under this work package, six case studies were conducted across the Nordic Sea
basins in Finland, Sweden, Denmark, Norway, Iceland and Scotland. These studies
explored how governance practices — particularly marine and maritime spatial
planning — address trade-offs, conflicts and opportunities for collaboration between
sectors, with a focus on offshore wind and fisheries. The case studies employed
multiple methods, including document reviews, interviews (both in-person and online)
and site visits, where applicable. Through interviews with planners, developers, fishers
and policymakers, the project documented how different geographical and
institutional contexts shape approaches to coexistence. The case studies also
provided deeper insights into factors that facilitate or hinder effective collaboration.
The main findings were published as an interactive story map in spring 2025.

WP 3: Nordic workshop on sustainable coexistence: offshore wind and blue food

Initially planned as a multi-session series, the workshop was revised into a single,
extended event held at Nordregio's Stockholm office on 1415 April, 2025. Drawing on
Nordic experiences, the workshop a diverse group of stakeholders from across the
Nordic Region and beyond to explore spatial conflicts and opportunities for
collaboration between the green energy and blue food sectors, with a focus on long-
term sustainable coexistence. Participants discussed collaboration — primarily
between offshore wind developers and fisheries — throughout the offshore wind
development lifecycle, contributing to the development of practical pathways for
Nordic stakeholders. The workshop emphasised the sharing of experiences,
challenges and governance-related solutions while fostering collaboration pathways
and building networks. Insights generated during the workshop informed a policy
brief in autumn 2025, which included recommendations for Nordic planners and
decision-makers.

WP 4: Communication and dissemination

This cross-cutting work package focused primarily on communicating and
disseminating the project's outputs. Key activities included publishing story maps
based on the case studies, a policy brief and this project background report,
complemented by targeted dissemination activities. The project team delivered
numerous presentations and participated in relevant events, including a Nordic
conference on multi-use under the Swedish chairmanship of the Nordic Council of
Ministers (NCM) in autumn 2024, the first-ever Nordic Marine Spatial Planning
forum, under the Finnish NCM chairmanship, the 5th Baltic MSP Forum in Riga in
autumn 2025, and the Marine Science Conference, held by the Marine Alliance for
Science and Technology for Scotland (MAST) in autumn 2025. One or two webinars
are scheduled for early 2026.

10



WP 5: Project management and administration

The aim of this cross-cutting work package was to ensure effective overall project
management and coordination. This also included administering the reference group,
comprising approximately 10 experts who met digitally throughout the project, and
liaising regularly with the project contacts at the Nordic Council of Ministers.

1
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Why is this topic relevant for
the Nordic countries?

Coexistence in MSP is of particular interest to the Nordic countries, which possess unique
environmental and geographical characteristics, including diverse landscapes, vast marine
areas rich in biodiversity and natural resources, and extensive coastlines. Along these
coastlines, communities have developed long-standing traditions in fisheries and coastal
livelihoods, relying on the North and Baltic Seas for economic, social and cultural value.
These seas have not only sustained livelihoods but also enabled trade, fostered strong
regional interconnections and shaped the Nordic countries into historically active
seafaring nations, home to diverse populations, cultures and languages - all connected by
the oceans.!”!

As these traditions continue today, the Nordic countries hold leading positions in several
marine industries, including fisheries, fish processing and aquaculture.™ However, like
elsewhere, these activities are increasingly required to share ocean space with expanding
sectors such as marine traffic, tourism, oil and gas extraction, and renewable energy,
creating the need to harmonise competing interests. Growing demand for ocean space
also places pressure on marine environments, threatening ecosystem health and
impacting both the cultural heritage embedded in these areas and the future of
sustainable food production. In response, minimising environmental impacts and
protecting marine wildlife have become priorities, with several Nordic countries

participating in international frameworks to support conservation efforts.[>]

13. Karlberg, (n.d.)
14. Sepponen et al., (2021)
15. Nordic Energy Research (2022)
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At the same time, shifting geopolitical landscapes have heightened the importance of
self-sufficiency and resilience in the Nordic Region. Reducing reliance on single sources of
energy or food is becoming increasingly critical. Marine areas present both opportunities
and challenges in this regard. Climate change adds further complexity, making the future
increasingly uncertain and underscoring the need for adaptive and robust policy
frameworks.[1!

To support such frameworks, fostering coexistence and collaboration across Nordic
nations is essential as countries pursue ambitious green and blue agendas. As noted
earlier, this is further reinforced by the Nordic Council of Ministers, which emphasises the
need to harmonise competing uses and seize opportunities to integrate economic, social
and environmental interests, while promoting sustainable development, protecting
marine ecosystems and contributing to regional resilience.’”!

16. Nordic Co-operation (2023)
17. Norwegian Office of the Prime Minister (2022)
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The concept of sustainable
coexistence

The scientific literature presents various interpretations and definitions of coexistence,

"nou [[T]

along with related concepts such as "“co-use”, “co-location”, "multi-functiona

I, “multi-
purpose” and “multi-use". These terms are often used interchangeably, which can lead to
confusion. Much of the literature on coexistence in the context of MSP focuses on spatial
co-location and multi-use of activities. This approach seeks to move beyond traditional
MSP practices, typically characterised by dividing space for single uses — known as
"zoning" — and instead promotes co-location and multi-use to address spatial conflicts.
However, these concepts lack a universally accepted definition and their practical

applications remain limited.[®]

For example, Schupp et al. (2019), frequently cited in the literature, define coexistence as
a form of multi-use, similar to co-location, in which different activities share the same
space and time without interacting or sharing services (such as commercial fisheries
within offshore wind farm areas). Co-location refers to placing activities together to
improve efficiency, while multi-use involves multiple stakeholders sharing space, resources
or functions to enhance synergies.[' According to European Parliament research,
coexistence refers to activities existing simultaneously in the same place and/or at the
same time, whereas co-location involves actively managing at least two activities sharing
marine space. More importantly, “cooperation reflects an interaction between two or

more activities, each benefitting from that relationship, and leading to a growth for
both".120]

18. For example, Bonnevie et al., (2019); Gee & Mikkelsen (2023); Kirkfeldt & Andersen (2021)
19. Schupp et al. (2019)
20. Stelzenmbller et al., (2020, p.2)
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A substantial body of literature highlights conflicts among stakeholders within MSP,
primarily over space. These spatial conflicts are expected to increase as coastal and
offshore areas are used more intensively.m:| However, conflicts are not inherently negative,
as they can also drive transformative change.[??) The literature emphasises the
importance of stakeholder collaboration in resolving such conflicts.?3 As noted by authors
including Kirkfeldt & Andersen (2021), coexistence within MSP requires proactive planning
and coordinated management to balance competing interests and conflicts, as well as to
identify opportunities.

In the "Green Meets Blue" project, we found that, for the Nordic countries, coexistence is
not necessarily about locating activities within the same marine space. Insights from
Nordic countries' MSP documents and interviews with stakeholders reveal that
sustainable coexistence is more about effective collaboration and inclusive stakeholder
engagement in MSP and related governance processes, such as the permitting of offshore
wind developments. In other words, it is less about shared marine space and more about

coordinated governance.

In the context of offshore wind energy and fisheries, sustainable coexistence requires
balancing the interests of diverse stakeholders, including wind developers, fishers,
environmental protection actors (for example, authorities and NGOs) and other relevant
parties, such as local communities. The goal should be to ensure the sustainable use of
marine resources while minimising negative impacts on marine ecosystems and the

services they provide.

21. For example, Virtanen et al., (2022)
22. For example, European Commission et al., (2019); Giacometti et al., (2018); Tafon et al., (2022)
23. For example, Soma et al., (2019); van den Burg et al., (2019)
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Balancing trade-offs, conflicts
and synergies

Trade-offs

Oceans and their resources are used by multiple actors with diverse and often competing
interests and objectives. As marine resources are finite, compromises or sacrifices are
necessary. Oceans are classical examples of common-pool resources, which, if not properly
governed, are susceptible to overexploitation as users seek to maximise their material
well-being while neglecting the implications of their decisions on others, such as by failing
to cooperate.’?*! Accordingly, trade-offs are necessary and are often unavoidable to
balance gains and losses in decisions aimed at improving economic, social and
environmental outcomes. They differ from synergies, which occur when enhancing one
desirable outcome also benefits another ("win-win"). Trade-offs are particularly relevant
in the MSP context, as they require careful consideration to achieve sustainable and
equitable outcomes. Balancing competing interests while minimising negative impacts on
ecosystems and communities is inherently complex and almost always involves trade-offs

— to some degree — across various spatial and temporal scales.

24. A common-pool resource (CPR) is a natural or human-made resource shared by several
individuals. CPRs are characterised by difficulty of exclusion (i.e. excluding others from using
the resource is not feasible) and rivalry of units of the resource (i.e. one person’s consumption
subtracts from the total available to others), leading to overuse, congestion or resource
degradation (Ostrom, 1990).

16



Conflicts and synergies

While spatial conflicts are prominent in MSP literature, it is important to recognise that
conflicts also involve complex interactions between actors, shaped by underlying interests,
agendas and values.?®] Synergies, often viewed as the absence of conflict, aim to
generate benefits for various users and the environment, but are equally complex,
depending on the mix of uses and their spatial, technological, economic, social, regulatory
and political contexts. Focusing solely on spatial conflicts will therefore not lead to
sustainable coexistence, as even primarily spatial issues often have deeper root causes.
Understanding these dynamics ultimately requires understanding people — their interests,
values and interactions.

The most prominent conflicts reported in the literature concern space, particularly
between offshore wind and fisheries (particularly commercial fisheries) competing for the
same marine areas. Synergies are less commonly reported in the literature but are
primarily observed between offshore wind and aquaculture — such as through shared
infrastructure — and, to some extent, with the marine ecosystem, for example through
habitat creation. Interests in shared marine spaces can manifest as either conflicts or
synergies, depending on their impacts and interactions. Conflicts may evolve into
synergies through compromise, innovation or changing conditions. For instance, societal
values, offshore infrastructure developments and environmental impacts have shifted
over time, as has our understanding of combined effects such as artificial reef creation,
impacts on fish stocks and pollution. Gee & Mikkelsen note that the key question is
whether a conflict reflects a truly unsharable resource, implying a “win-lose" scenario or
whether it can be transformed into a “win-win" situation, regarded as a synergy, or if

management through certain trade-offs is necessory.[zé]

Addressing these dynamics requires analysis of the various actors involved and the drivers
behind their actions - or inaction. These complexities challenge governance frameworks,
including MSP, to adapt both to external pressures, such as climate change, and to
internal shifts, such as the emergence of new actors in permitting processes. For the
Nordic countries, sustainable coexistence in MSP presents an opportunity to balance
competing interests, while promoting sustainable development and protecting marine
ecosystems by addressing conflicts and fostering synergies.

Additional key trends

The scientific literature reveals a number of additional trends in interactions between
offshore renewable energy (primarily wind) and the marine food sectors. These trends,
summarised below, further complicate how trade-offs, conflicts and synergies are
addressed in in MSP settings. An extensive review of the key academic literature is found
in Annex |.

25. For example, Giacometti et al., (2018)
26. Gee & Mikkelsen (2023)
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° The ocean is a three-dimensional, variable and intertemporal space: Interactions
and overlaps between activities vary in terms of fixed versus mobile structures,
seasonality, time and ecological impacts across the water column, seabed and
surface. Conflicts can arise within any of these dimensions, and potential trade-
offs and synergies extend beyond the visible ocean surface, creating both barriers
and opportunities.[?’]

° Emerging and traditional sectors meet in MSP: Emerging sectors, such as
offshore wind and aquaculture, increasingly claim marine areas traditionally used
by fisheries. For example, the fisheries sector often needs to adapt, potentially
losing access to resources or market value, which can lead to conflict. These

dynamics places pressure on governance systems to become more adaptive.!?€]

° MSP processes often prioritise economic and political objectives: Particularly in
Europe, MSP processes tend to emphasise economic and political objectives,
driven in part by pressure to expand renewable energy.[?? This prioritisation tends

to disadvantage less powerful stakeholders, such as small-scale fisheries.’°]

° Growing awareness of knowledge gaps regarding cumulative pressures on marine
environments and their ecosystem services: From an ecological perspective, the
combined impact of multiple activities within a defined space remains largely
under-assessed.*" Offshore wind farms, for instance, can have both positive and
negative effects, and methodologies to evaluate these impacts are still under
development.m:|

° Insufficient and unequal stakeholder engagement in current MSP processes.
Especially in the European context, MSP has often been implemented through a
top-down approach, rather than by encouraging democratic planning through

active, bottom-up stakeholder engagement and diclogue.[33]

27. For example, Bonnevie et al., (2019); Jentoft & Knol (2014)

28. For example, Custodio et al., (2022)

29. For example, Flannery et al., (2016); Kyriazi (2018); Quero Garcia et al., (2019); Spijkerboer et
al., (2020)

30.For example, Aschenbrenner & Winder, (2019)

31. For example, Bonnevie et al., (2023)

32. For example, Durning & Broderick (2018)

33. For example, Guerreiro (2021); Soma et al., (2019)
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Overview of green energy and
blue food sectors in the Nordic
Region

Offshore wind energy in the Nordic Region

The EU has set targets for offshore wind energy as part of its broader strategy to achieve
carbon neutrality by 2050. By the end of 2024, Europe had installed around 37 GW of
offshore wind capacity, but it is estimated that 400-450 GW will be needed to reach net-

zero carbon emissions by 2045134

To meet the EU’s energy and climate targets for 2030 and 2050, the Commission
published an EU strategy on offshore renewable energy (COM(2020)741) proposing
concrete ways to support the long-term sustainable development of this sector. The
strategy sets the goals of 60 GW of offshore wind and 1 GW of ocean energy by 2030,
and 300 GW and 40 GW, respectively, by 2050.53%1 The Nordic countries, many of them
committed to the Paris Agreement, have also set ambitious renewable energy targets,
contributing to the broader European efforts towards a sustainable energy transition.
Yet, the Nordic approach to offshore wind energy is diverse, reflecting the region's varying
geography, resources and energy profiles. Denmark, with the longest history of offshore
wind development in the region, has the most established industry, while Sweden, Finland

34. Wind Europe (2025)
35. European Commission (2020b)
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and Norway are at various stages of expansion. Meanwhile, the North Atlantic countries —
Greenland, Iceland and the Faroe Islands — remain focused on other energy sources.

This variation reflects each nation's unique circumstances. Denmark has established wind
power as a crucial component for meeting its renewable energy targets and is
accelerating towards an additional 9 GW by 2030.B34 Norway, despite modest beginnings
with only a few turbines, has set an ambitious national target of 30 GW by 2040 and has
designated areas such as Utsira Nord and Serlige Nordsjz Il for development.[37:| Sweden
is in a growth phase, working to identify offshore wind areas that could provide an
additional 90 TWh annually as the country pursues 100% renewable energy by 2040 and
prepares to double its electricity production to 300 TWh by 2045.538] Finland's offshore
wind sector is growing, supported by favourable natural conditions, with the Korsnds
offshore wind farm set to become the country's first large-scale project when operational
in 2030.577 Aland is also emerging in this field, developing the Sunnanvind project with
estimated potential of 4 GW and 20 TWh in annual energy production.[*©]

However, not all Nordic countries are pursuing offshore wind development. Iceland, whose
energy system is primarily based on onshore hydropower and geothermal resources, has
not yet prioritised offshore wind energy.[m] Similarly, Greenland has transitioned from
fossil fuels and now generates a significant portion of its energy from renewable
resources like hydropower, but has not established offshore wind installations.*?! The
Faroe Islands currently rely on onshore wind, hydropower and tidal energy, with uneven

wind conditions making offshore wind development more chollenging.[43]

Environmental impacts of offshore wind

Offshore wind energy offers significant environmental opportunities but also introduces
notable ecological challenges. As a renewable energy source, it plays a key role in reducing
greenhouse gas emissions and advancing the Nordic climate and energy goals. Offshore
sites benefit from stronger, more stable wind conditions, contributing to higher energy
yields and energy security. When carefully planned and properly sited, offshore wind farms
can generate positive ecological effects. Turbine foundations can act as artificial reefs,
supporting marine biodiversity by providing habitats and spawning grounds for fish and
invertebrates. In some areas, offshore wind farms may function similarly to marine
protected areas, limiting bottom trawling and promoting the recovery of degraded
benthic habitats.[** These outcomes could support synergies between offshore wind and
fisheries, particularly if co-location and planning frameworks are designed to enable
shared benefits.

36. Danish Energy Agency (n.d-a, n.d.-b)

37. Ministry of Energy of Norway (n.d.)

38. Swedish Energy Agency (2025)

39. Metsdhallitus (n.d.-a); Ministry of Economic Affairs and Employment of Finland (2024)
40.Government of Aland (2023)

41. National Energy Agency of Iceland. (2023a; 2023b)

42. Galimova et al. (2023); Berlina et al. (2016)

43. Government of the Faroe Islands (n.d.)

44, World Economic Forum (2025)
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However, offshore wind farms also pose environmental risks. Construction noise can
disturb marine mammals and fish, while turbine structures may pose risks to seabirds and
disrupt migration routes. Bottom-fixed installations can alter seabed conditions, disturb
sediments and contribute to habitat loss. These risks are especially concerning in
ecologically sensitive and already stressed marine environments. Moreover, the cumulative
impacts of large-scale offshore wind deployment across multiple sites and over time
remain poorly understood, due to limited long-term monitoring and baseline data.l4!
Uncertainty around ecological outcomes complicates planning and contributes to
stakeholder tensions. Addressing these challenges requires coordinated governance,
improved environmental data and inclusive planning processes that align ecological

sustainability with the needs of the energy and fisheries sectors.

Blue food in the Nordic Region

Over recent decades, the Nordic fishing industry has evolved from subsistence practices
into a high-investment, export-oriented sector. This transformation has shifted the focus
from merely avoiding overexploitation to optimising economic returns, with sustainability
increasingly integrated into industry practices. Despite the dominance of large-scale
operations, small-scale coastal fisheries remain essential for local employment and
community development, landing close to 900,000 tonnes annually and generating an
estimated EUR 1.2 billion in value.[¢]

While most countries across the Nordic Region have long-standing fishing traditions and
cultures, the nature and scale of their fisheries vary according to marine ecosystems and
national priorities. Norway is a global seafood leader, exporting cod, herring and salmon,
with fishing deeply embedded in its economy and identity.*”! In contrast, Sweden has a
small fishing industry, focusing on trout, char and mussels, and is a net importer of
seafood,“8! while Denmark has a robust fisheries sector and is expanding sustainable
oquoculture.[[‘q] Finland targets herring and sprat in the Baltic Seaq, with increasing export
value, and Iceland's fishing industry is a major part of its GDP, exports and culture.[5%
Greenland's primary industry is fishing, especially shrimp and halibut. The Faroe Islands
depend heavily on marine exports and Aland focuses on expanding sustainable

(:1quc1culture.[51:|

To supplement the fishing industry, aquaculture and seaweed cultivation are expanding.
Favourable conditions and advances in technology in the Baltic and North Seas, as well as
in the Atlantic Ocean, have underscored the critical importance of these alternative

methods for securing future food systems.[sz|

45, World Economic Forum (2025); Nordic Energy Research (2022)

46. Vidarsson et al. (2018)

47. Norwegian Fisheries Directorate (n.d.-a; n.d.-b); Sepponen et al. (2021)
48. Sepponen et al. (2021)

49. Danish Agriculture and Fisheries Agency (n.d.); Sepponen et al. (2021)
50.Finnish Ministry for Agriculture and Forestry (n.d.); Metsdhallitus. (n.d.-b)
51. Sepponen et al. (2021)

52. Sepponen et al. (2021)
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Environmental impact of fishing

Sustainable blue food systems rely on healthy marine ecosystems. To meet globally
agreed biodiversity targets, such as the commitment under the Convention on Biological
Diversity of protecting 30% of the oceans, it is essential to minimise current pressures on
marine environments, including those in the Nordic seas. These seas are vital not only for
biodiversity but also for fisheries and coastal communities. Reducing threats to Nordic
blue food systems is therefore crucial for both sustainability and regional resilience. The
production of blue food in the Nordic Region depends on marine ecosystems that support
essential functions like climate regulation, nutrient cycling and habitat provision.>®
However, current fishing practices, particularly bottom trawling techniques, pose
significant threats to these ecosystems. Bottom trawling damages seabed habitats,
disrupts nursery grounds and undermines ecosystem services critical to fish stocks and
biodiversity.[54] Overfishing and destructive techniques such as pelagic and bottom
trawling are major contributors to the decline of key food fish species, including in the
Nordic Region. These pressures, combined with eutrophication in the Baltic Seq,
acidification in the North Sea and the overarching impacts of climate change, present a

compounded threat to marine biodiversity and food security.[ss]

Environmental protection in the Nordic seas

Protecting marine environments in the Nordic Region is essential for maintaining
biodiversity, preserving habitats and safeguarding the resilience of marine ecosystems in
the face of environmental change. Marine biodiversity protection in the Nordic Region is
driven by multilateral agreements, regional initiatives and national policies. In addition,
Nordic countries have committed to a range of international agreements and conventions
aimed at conserving marine biodiversity.[Sé] Fulfilling these commitments requires the
implementation of measures such as the designation of marine protected areas (MPAs)

to conserve critical habitats and species.

53. OSPAR Commission (2023)

54, ICES (2025)

55. Ottersen et al., (2025)

56. For example, CBD (global), MSFD (EU), HELCOM and OSPAR (regional)
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MSP and stakeholder
engagement in the Nordic
Region

Understanding MSP across the Nordic countries is essential for understanding how
offshore wind development and other marine uses are coordinated and how stakeholder
engagement is managed through different governance frameworks. The Nordic countries
exhibit diverse approaches in terms of legal status, oversight, scope and participatory
processes, reflecting their varying institutional traditions, political priorities and maritime

contexts.

Denmark has a single, legally binding maritime spatial plan covering its entire marine
territory, adopted under the Maritime Spatial Planning Act, which transposes the EU
MSP Directive into Danish law. The plan, accessible via a digital Geographic
Information System (GIS) platform, was ratified in 2021, with amendments in 2023
to increase the offshore energy and biodiversity targets. The Danish Maritime
Authority, under the Ministry of Industry, Business and Financial Affairs, oversees
development, implementation and revision. The plan covers internal waters,
territorial sea areas and the Exclusive Economic Zone (EEZ), totalling some 105,000
km?2. Stakeholders included coastal municipalities, national ministries, universities and
business and interest organisations, with a public consultation conducted from
November 2023 to February 2024.[57)

57. Danish Maritime Authority (n.d.)
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Sweden has three marine spatial plans covering the Gulf of Bothnia, the Baltic Sea
and the Skagerrak/Kattegat, aligned with the EU MSP Directive. Plans were adopted
in 2022 and amended in 2024 to accommodate additional offshore energy
development totalling 90 terawatts. The Swedish Agency for Marine and Water
Management oversees the plans, which are formally adopted by the government.
Coastal County Administrative Boards provide regional data and support
stakeholder engagement, while municipalities manage territorial sea planning.
Stakeholders — including industry, NGOs, research institutions and local authorities —
contributed through reference groups, thematic working groups and public
consultations.8]

Finland has three regional, non-binding marine spatial plans for the Bothnian Seaq,
the Quark and Bothnian Bay, governed by the Land Use and Building Act and aligned
with the EU MSP Directive. Adopted in 2020, the plans are overseen by the Ministry
of the Environment, with eight coastal Regional Councils responsible for drafting and
approving them. A national coordination group ensures coherence and stakeholder
participation. The plans cover Finland's territorial waters and EEZ. During the first
planning cycle (2017-2021), around 350-380 stakeholders participated through
scenario and vision workshops. The second cycle (2024-2028) is guided by the
Maritime Spatial Planning Interaction Plan 2024-2027, aiming to ensure
comprehensive, fair and timely participation.>?!

Norway employs Integrated Ocean Management Plans for the Barents Sea-Lofoten
area, the Norwegian Sea and the North Sea-Skagerrak, which are endorsed by
Parliament to guide sectoral authorities. The initial plans were developed in 2006-
2013, with a comprehensive update in 2020 and revision in 2024. The Ministry of
Climate and Environment oversee the plans, supported by an inter-ministerial
steering group. Covering 1.79 million km?, the plans address petroleum, fisheries,
maritime transport, environmental protection, renewable energy and defence.
Stakeholders - including industry associations, labour organisations, environmental
NGOs, local communities and academics — engage through hearings, meetings and

written submissions.[©°]

58. Swedish Agency for Marine and Water Management (2023b)
59. Ministry of the Environment of Finland (n.d.)
60.Ministry of Climate and Environment of Norway (2020)
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Aland has a single non-legally binding maritime spatial plan for public waters, aligned
with the EU Directive. Adopted in 2021, it was developed in collaboration with
municipalities, regional authorities and relevant external authorities. Two public
consultations and a politically appointed reference group informed its revision.™

Iceland established the Act on Coastal and Marine Planning in 2018, initiating coastal
zone planning in the Westfjords, Eastfjords and Skjalfandi Bay. Plans focus on

aquaculture, shipping, marine traffic, fisheries and nature protection.[éz|

The Faroe Islands and Greenland currently have no marine or maritime spatial
planning frameworks.

61. overnment of Aland (n.d.)
62. Government of Iceland (n.d.)
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Offshore wind development
processes and permitting in the
Nordic Region

Offshore wind development in the Nordic Region is governed by a diverse set of national
and regional regulations. While some countries have well-established permitting and
tendering procedures, others are still in the early stages of developing regulatory
frameworks to facilitate offshore wind projects. The following provides an overview of the
permitting processes, licensing requirements and project allocation mechanisms across
the Nordic countries, highlighting both similarities and divergences in governance
approaches.

In Denmark, the Danish Energy Agency (DEA) serves as the primary authority for
offshore wind projects, employing a “one-stop-shop" approach to streamline
permitting across various agencies. Offshore wind projects can follow two routes: a
tendering procedure overseen by the DEA or an open-door procedure initiated by
developers. The Promotion of Renewable Energy Act provides the legal framework,
affirming that the Danish state holds the rights to harness wind and water energy
within its territorial waters and the EEZ. Developers must secure three sequential
licences: a licence to conduct preliminary investigations, a licence to establish the
offshore wind turbines, granted only if preliminary investigations show compatibility
with other maritime interests, and a licence to exploit wind power for a specified
duration. The DEA first conducts a preliminary Strategic Environmental Assessment
(SEA) to evaluate potential impacts during initial site selection, followed by a more
detailed Environmental Impact Assessment (EIA) carried out by the developer during
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construction planning. Most new offshore wind farms in Denmark are developed
through a tendering process guided by political energy agreements, with the DEA

announcing site-specific tenders for designated sizes 13!

In Sweden, offshore wind development is managed by the Swedish Energy Agency
and governed primarily by the Environmental Code. Projects in the EEZ follow an
"open-door” procedure and require permits under the Swedish Economic Zone Act
and the Continental Shelf Act. Applications, including a consultation report and EIA,
are referred by the government or county administration to the relevant authorities,
municipalities and interest organisations for feedback. The applicant addresses these
referrals and the government evaluates the application to approve or deny the
activity, incorporating conditions to ensure alignment with public interests such as
shipping, fishing, environmental protection and defence. A special investigator has
recommended introducing a tendering procedure in the EEZ. Projects in Sweden's
territorial sea areas follow a process similar to onshore wind, with an environmental
permit under Chapter 9 (Environmental Code), managed by the County
Administrative Board, and a permit for water activities under Chapter 11
(Environmental Code), reviewed by the Land and Environmental Court. The permit
process includes an EIA, consultations with relevant authorities and organisations,
early consultation with the Swedish Armed Forces and an airport obstacle analysis.

Municipal approval is required if the wind farm is located within a municipality.[6*

In Finland, the 2025 Offshore Wind Act facilitates offshore wind development in the
EEZ and ensures alignment with other marine activities. The government identifies
suitable areas and manages a competitive tendering process through the Energy
Authority. Successful bidders gain exclusive rights to apply for exploitation permits,
conduct seabed surveys and seek necessary construction permits. In territorial
waters, the seabed is state-owned and managed by Metsahallitus, which allocates
offshore wind areas using its own tendering model and acts as both project
developer and lessor. Construction is guided by spatial plans under the Land Use and
Building Act and developers must conduct an EIA. The Finnish Energy Authority
issues offshore wind farm permits, and other agencies - such as the Finnish
Transport Infrastructure Agency and regional environmental authorities — may also

require permits.t®°]

63. Danish Energy Agency (n.d.-c)
64. Government Offices of Sweden (n.d.)
65. Metsdhallitus (n.d.-a)
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In Norway, the Ministry of Energy is responsible for issuing licences for offshore wind
projects, assisted by the Norwegian Water Resources and Energy Directorate (NVE),
which provides technical expertise and approves detailed development plans.
Projects within Norway's baseline are regulated by the Energy Act, while projects
beyond the baseline fall under the Offshore Energy Act. The Offshore Energy Act
requires the government to officially open areas for licence applications following an
SEA. It outlines licensing procedures, including ElAs, and governs the development,
operation and decommissioning of offshore energy installations. Norway uses an

auction-based model for project allocation.®®]

In Aland, the government is developing an auction system for leasing seabed areas
and granting concessions for offshore wind projects in northern maritime zones. This
process forms part of the Sunnanvind project, initiated in 2021 to promote offshore
wind in the region. Preparatory activities include developing land use plans,
conducting environmental assessments and creating revenue models to facilitate

auctioning of utilisation rights.[67]

At present, Iceland, the Faroe Islands and Greenland have no officially planned

offshore wind projects or designated development areas.

66. Norwegian Offsbore Directorate (2025)
67. Government of Aland (2023)
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Key project outputs

A case studies story map

The story map “Green energy meets blue food — Moving_towards sustainable coexistence?

Six cases exploring trade-offs in the use of marine space” presents six case studies

examining the coexistence of the green energy sector and blue food production, with a
particular focus on offshore wind development and fishing.[°®! The cases explore the role
of governance frameworks, such as marine and maritime spatial planning, in managing
competing interests and promoting long-term sustainable coexistence.

The studies emphasise the importance of actors and their interactions, highlighting
challenges, drivers and opportunities for collaboration. In-depth interviews with key
stakeholders across all countries, conducted in 2024, provide insights into how conflicts
and synergies are addressed across different geographical and governance contexts. The
cases cover Finland, Sweden, Denmark, Norway, Iceland and Scotland, where offshore
energy developments and marine food production — particularly fisheries — often claim
shared marine areas and/or sea basins.

The case findings indicate that coexistence between offshore wind and fishing -
particularly commmercial fishing — may be achievable but requires fundamental shifts in
planning approaches. Success depends on early collaboration, transparent governance,
high-quality data and a genuine commitment to balancing green energy ambitions with
blue economy needs. Countries like Norway demonstrate that structured dialogue and
clear principles can facilitate coexistence between these sectors, while cases like Sweden
highlight the challenges that arise when such frameworks are absent.

68. Nordregio (2025a)
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Key findings include:

° Challenges in governance: Conflicting priorities between offshore wind and
fisheries, fragmented governance structures and limited coordination,
particularly between MSP and permitting processes, are recurring issues. In most
cases, governments lack transparent long-term strategies, creating uncertainty
for both sectors.

° Opportunities for collaboration: Early engagement, transparent dialogue and co-
designed consultation processes are effective ways to balance competing
interests. A common challenge is that fisheries are often consulted only after
wind farm locations have been determined, limiting the influence of their input.

° Role of spatial planning: MSP is critical for mediating conflicts, identifying
suitable areas for development and integrating environmental, economic and
social objectives. However, weak guidance in spatial plans, together with parallel
permitting processes in several countries, creates governance gaps and

uncertainty for both offshore development and fisheries actors.

° Lessons and transferable insights: Experiences across different countries reveal
practical strategies for improving governance, fostering collaboration and
enabling adaptive management of evolving marine uses. Examples include
Finland's participatory planning approach, Norway's coexistence manual and
Scotland's best practice guidance for fisheries assessment and offshore wind
development.

The story map provides actionable insights for policymakers, practitioners and
researchers, supporting the refinement of policies and governance frameworks that
reconcile multiple interests in marine spaces. These findings contribute to the “Green
Energy Meets Blue Food" project's objective of promoting sustainable coexistence,
building a resilient marine economy and fostering inclusive decision-making across the
Nordic Region and beyond.



A Nordic knowledge exchange workshop

The two-day workshop, “Nordic workshop on sustainable coexistence: Offshore wind &
blue food", hosted by Nordregio in May 2025, as part of the “"Green Meets Blue" project,
explored how countries in the Nordic Region can advance towards sustainable coexistence
in the Nordic seas, with a focus on enhanced collaboration between offshore wind energy
and marine food production sectors, in particular fisheries.

The workshop brought together key stakeholders from across the Nordic Region to discuss
challenges and opportunities in stakeholder engagement and collaboration throughout
the offshore wind development process, from area designation in marine spatial plans to
construction, operation, decommissioning and long-term management. Discussions
focused on engagement and dialogue between green and blue sectors through this
complex, often fragmented process, examining opportunities for sustainable coexistence
at different stages. It was clear that collaboration needs vary by phase, but what actors
need are continuity, sustained relationships and clear expectations throughout the entire
lifecycle of offshore wind development.

Key findings include:

° Challenges in collaboration: Stakeholders highlighted difficulties in maintaining
continuous, structured dialogue across sectors, particularly during early planning
and permitting. Limited resources, fragmented governance and unclear
leadership further impede collaboration. Additional challenges include insufficient
knowledge of cumulative environmental impacts, climate uncertainties and
transboundary considerations. Treating each step in isolation reduces
transparency and complicates holistic planning.

° Pathways for improved engagement: Stronger collaboration can be achieved
through early, iterative engagement with all relevant stakeholders. Co-designed
consultation processes, structured dialogue platforms and neutral mediator-led
forums foster trust and reduce conflicts. Clear communication of planning goals,
trade-offs and expected outcomes, along with integration of environmental,
economic, social and cultural considerations from the outset, is essential.

° Knowledge exchange and learning: Nordic countries use different approaches to
balance offshore wind and fisheries, offering opportunities for mutual learning.
Norway emphasises structured dialogue guidelines, while Sweden uses
cumulative impact tools like Symphony and Denmark employs centralised
permitting. Exchanging experiences allows countries to adapt governance
models, consultation practices and technical solutions to their own contexts.

° Governance and policy options: Adaptive governance and flexible regulatory
frameworks are needed to manage uncertainties and cumulative impacts.

Formalised collaboration mechanisms, such as structured committees, neutral



mediation platforms and "one-stop-shop"” permitting authorities, can ensure
accountability and continuity. Government leadership is key to decoupling
developer-led processes from decision-making and systematically incorporating
stakeholder expertise.

° Contribution to a Nordic roadmap: The workshop generated input for a Nordic
Roadmap for Collaboration, emphasising binding, iterative engagement
processes from strategic planning through decommissioning. Co-design
principles, adaptive, data-driven governance, cross-country learning and

harmonised regulatory frameworks were highlighted.
Overall, the workshop facilitated a shared understanding of engagement challenges,
identified practical pathways for collaboration and contributed to strengthening cross-

Nordic networks to support coordinated and sustainable decision-making in the marine

sector.

A policy brief

The "How can offshore wind energy and fisheries sustainably coexist in the Nordic Seas?"

policy brief examines how offshore wind energy expansion in the Nordic Region can coexist
with more traditional fisheries. Offshore wind introduces large, static infrastructure into
marine areas historically used for mobile fishing practices, creating tensions over space,
regulation and sectoral priorities. These tensions arise not only from spatial competition,
but also from contrasting values, different operational practices and fundamentally
different relationships with the marine environment. All this plays out within fragmented
and inconsistent political, planning and permitting systems. The implication is that long-
lasting coexistence requires structures for continuous and meaningful collaboration, not

just technical spatial solutions.

The policy brief builds on previous findings from the project, including case studies and

workshop outcomes.
Three interconnected key governance challenges include:

° Political volatility: Shifting national priorities, subsidies and regulations
undermine trust and cross-sector collaboration.

° Limitations of marine and maritime spatial planning frameworks: Unclear
mandates on deliverables, inconsistent stakeholder engagement and limited
cumulative impact assessments complicate coordination.

° Fragmented permitting: Project-specific approvals, overlapping legal frameworks
and late stakeholder involvement reduce transparency, increase uncertainty and
heighten conflict.


https://nordregio.org/publications/how-can-offshore-wind-energy-and-fisheries-sustainably-coexist-in-nordic-seas/

The policy brief identifies four building blocks for enabling coexistence:

Structured dialogue: Sustained and institutionalised platforms or forums with

skilled facilitation and guidelines foster trust and joint problem-solving.

Participatory planning culture: Iterative, inclusive and responsive planning
processes — with dedicated coordinators, feedback loops and accessible
information throughout — strengthen legitimacy and responsiveness.

Knowledge foundations: Early, broad and inclusive impact assessments that
integrate ecological, economic and social data across multiple scales — including
enhanced cumulative and ecosystem-based assessments - support balanced and
informed decision-making.

Institutional pathways: Centralised permitting and strategically phased
governance - in which public authorities lead early planning, knowledge collection
and stakeholder engagement - reduce delays and clarify responsibilities.

Recommendation

The policy brief recommends establishing a Nordic-level dialogue platform to navigate

sectoral tensions, align governance better, share lessons and develop tools to support

sustainable coexistence between offshore wind and fisheries, balancing energy, ecological,

economic and social objectives. Such a platform would focus on the four themes above.

The brief includes guiding questions that can be used to initiate a Nordic dialogue.
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Concluding remarks

The "Green Energy Meets Blue Food - Sustainable Coexistence in Nordic Seas" project has
shown that the expansion of offshore wind energy and the sustainable development of
Nordic blue food systems are not inherently conflicting goals. However, achieving long-
term coexistence requires deliberate, coordinated and adaptive governance. Across the
Nordic Region, experiences demonstrate that technical solutions alone are insufficient.
Success depends on structured and continuous dialogue, early and inclusive stakeholder
engagement, robust knowledge foundations, and institutional mechanisms that bridge
fragmented marine and maritime spatial planning and permitting processes.

Our research - encompassing literature reviews, six case studies conducted across the
Nordic Sea basins in Finland, Sweden, Denmark, Norway, Iceland and Scotland, a cross-
sectoral workshop, the development of a policy brief, and input gained from engagement
in Nordic and international events — underscores that sustainable coexistence is
fundamentally a governance challenge. Key insights reveal that early and continuous
collaboration, transparent decision-making and mechanisms for balancing trade-offs and
synergies are central to reconciling sectoral priorities while protecting marine ecosystems
and supporting coastal communities.

The project's outputs provide actionable guidance for policymakers, planners and industry
actors. They emphasise that long-term coexistence requires not only national-level
alignment but also cross-Nordic learning and coordination. By fostering shared
understanding, trust and adaptive management, the Nordic Region can advance towards
a resilient marine economy in which green energy ambitions and blue food security
reinforce rather than undermine each other.

Ultimately, this report serves as both a record of the project's journey and as a foundation
for ongoing efforts, offering a practical knowledge base to inform sustainable policy,
planning and collaborative practices across the Nordic seas for the benefit of current and
future generations.
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Introduction

In recent decades, human activities in the seas have intensified and diversified, creating a
growing need for cohesive and sustainable solutions to spatial planning. From traditional
uses of the seq, such as fisheries, shipping and oil and gas extraction, to more modern
sectors, such as aquaculture, tourism and offshore wind energy, the competition for ocean
space is increasing (Soma et al., 2019). At the same time, anthropogenic climate change is
changing the state of marine ecosystems, and the overexploitation of natural resources
has led to resource scarcity, increasing the risk of social conflict (Christie et al., 2014). To
mitigate conflicts of ocean use, the EU has taken measures to balance interests, notably
through the Maritime Spatial Planning Directive (MSPD), which requires each Member
State to establish marine spatial plans by 2021 (Directive 2014/89/EU). Building on earlier
international and regional initiatives, the concept of maritime/marine spatial planning
(MSP) has gained recognition as a means of reconciling economic, social and
environmental interests of marine activities, with the MSPD playing an important role in
mainstreaming its application across Europe. Yet, despite increasing experience with MSP,
increasingly crowded oceans make it necessary to strengthen and promote potential
synergies among marine uses, introducing the concepts of co-location, coexistence and
multi-use (Bonnevie et al., 2019). An extensive body of literature has analysed the
potential for coexistence (in which different marine activities share the same area with
limited interaction), co-location (the physical overlapping of uses) and multi-use
(intentional and integrated combinations that foster synergies) in marine spaces, with the
aim of informing and supporting synergies in MSP processes (Bonnevie et al., 2019, 2023;
Schupp et al., 2019, 2021; Soma et al., 2019; Zanuttigh et al., 2016).

Most prominent is the potential for offshore wind farms, fisheries and aquaculture (Bonsu
et al., 2024; Christie et al., 2014; Quero Garcia et al., 2021; StelzenmbUller et al., 2021; Weiss
et al., 2018). However, while these concepts have been popularised in the field of MSP,
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practical implementations still lack a strong knowledge base, adequate policies and a
common agenda. This underscores the need for a holistic understanding of the challenges
and opportunities associated with the coexistence of different marine activities.

To address this knowledge gap, the "Green Energy Meets Blue Food — Sustainable
Coexistence in Nordic Seas" project was initiated by the research institution Nordregio
and funded by the Nordic Council of Ministers. The project seeks to advance
understanding of the possibilities for coexistence between offshore wind energy and
marine food sectors in the Nordic Region. In line with this objective, this report examines
the potential for co-location, coexistence and multi-use concepts through an assessment
of existing trade-offs, conflicts and synergies between offshore renewable energy and
marine food industries. To provide a comprehensive overview and synthesise existing
research, a systematic literature review was conducted.

Method

A systematic literature search was conducted to identify, summarise and evaluate the
existing literature on MSP, the potential challenges and benefits of coexistence, and
conflicts between marine food systems and offshore renewable energies. The search was
carried out in the Elsevier Scopus database to ensure coverage across multiple journals,
publication types and scientific fields. The time frame was set to cover a 10-year period
(2014-2024), beginning with the introduction of the MSPD (Directive 2014/89/EU), in
order to capture a decade of development in the field and to include the most recent and
relevant literature. To align with the project’'s objective of generating insights applicable to
the Nordic context, the search was restricted to European countries, providing an inclusive
yet slightly broader perspective on the topic. Furthermore, as the literature review aimed
to assess scientific literature, the search was limited to journal articles. Only literature
published in English was included.

Guided by Kimjeon and Davidsson (2021) and Tranfield et al. (2003), a principle-based
search strategy was employed to identify relevant literature. Accordingly, four principles
were developed based on the project aims: (1) Aggregate theme, (2) Conflict types, (3)
Offshore wind energy and (4) Blue food activities (see Table 1). The complete search with
relevant search words can be seen below (see section, "Systematic search”). The initial
search yielded 185 articles on the topic. To identify the final set of articles, a screening
process was conducted following the steps (1) Screening of title and abstract and (2)
Screening of full text. As presented below, both steps included an assessment of the
literature against developed exclusion criteria. The first screening resulted in 94 articles
and the full-text screening produced the final set of 81 articles. Articles that were
inaccessible or met the exclusion criteria were removed. The exact screening process is
presented in Figure 1. To ensure applicability of the articles, the exclusion criteria were
developed in accordance with Rafael et al. (2024) and are presented as follows:

1. No focus on MSP discussions.

2. Afocus on single management approaches to MSP.
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3. A focus on marine activities related to neither offshore renewable energies nor
marine food sectors.

4, A focus on terrestrial planning in relation to marine spatial planning (land -sea
interactions).

It is important to recognise the limitations of this methodology. While the systematic
approach offered advantages, such as a transparent and informative representation of

the state of existing knowledge (Kimjeon & Davidsson, 2021), the manual screening
conducted by the authors may have introduced a degree of subjectivity.

. Offshore Wind ..
Aggregate theme Conflict types Blue food activities
Energy

("marine spatial ("conflict*") OR ("offshore wind") ("aquaculture”) OR
planning”) OR ("trade-off*") OR OR ("offshore wind ("aqua farm*') OR
("maritime spatial ("trade off*") OR farm") OR ("off- ("aqua-farm*") OR
planning”) OR ("synerg*") OR shore wind farm") ("fisher*") OR
("marine spatial (“"coexistence") OR OR ("off- ("protected area*")
management”) OR ("overlap*") OR shore windfarm") OR ("analytical
("maritime spatial ("competition") framework*")
management”)

Table 1: Search terms for the systematic search

Papers identified through
systematic search in Scopus |
(n = 185)

Excluded articles not relevant
to the topic
(n=91)

Papers after title & abstract
screening and passed to full-
text screening
(n=94)

Unobtainable and not fitting
criteria according to full-text
screening

(n=13)

Articles obtained after full-
text screening
(n=81)

| Inclusion | ’ Screening & criteria | 1 Identification |

Figure 1: Flow of the systematic literature review process (adapted from Rafael et al. (2024))
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Systematic search

TITLE-ABS-KEY ( ( "marine spatial planning" ) OR ( "maritime spatial planning” ) OR(
"marine spatial management" ) OR ( "maritime spatial management"” ) ) AND ( (
"conflict*" ) OR ( "trade-off*" ) OR ( "trade off*" ) OR ( "synerg*" ) OR ( "coexistence" )
OR ( "overlap*" ) OR ( "competition" ) ) AND ( ( "offshore wind" ) OR ( "offshore wind
farm" ) OR ( "off-shore wind farm" ) OR ( "off-shore windfarm™ ) ) AND ( ( "aquaculture"
) OR ( "aqua farm*" ) OR( "aqua-farm*" ) OR ( "fisher*" ) OR ( "protected area*" ) OR (
"analytical framework*" ) ) AND PUBYEAR > 2013 AND PUBYEAR < 2025 AND ( LIMIT-TO
( AFFILCOUNTRY , "United Kingdom" ) OR LIMIT-TO ( AFFILCOUNTRY , "Germany" ) OR
LIMIT-TO ( AFFILCOUNTRY, "Spain" ) OR LIMIT-TO ( AFFILCOUNTRY, "ltaly" ) OR LIMIT-
TO ( AFFILCOUNTRY, "Netherlands" ) OR LIMIT-TO ( AFFILCOUNTRY, "Denmark" ) OR
LIMIT-TO ( AFFILCOUNTRY , "Greece" ) OR LIMIT-TO ( AFFILCOUNTRY, "France" ) OR
LIMIT-TO ( AFFILCOUNTRY , "Sweden" ) OR LIMIT-TO ( AFFILCOUNTRY , "lreland" ) OR
LIMIT-TO ( AFFILCOUNTRY , "Portugal" ) OR LIMIT-TO ( AFFILCOUNTRY, "Belgium" ) OR
LIMIT-TO ( AFFILCOUNTRY , "Norway" ) OR LIMIT-TO ( AFFILCOUNTRY, "Poland" ) OR
LIMIT-TO ( AFFILCOUNTRY, "Finland" ) OR LIMIT-TO ( AFFILCOUNTRY, "Latvia" ) OR
LIMIT-TO ( AFFILCOUNTRY, "Estonia" ) OR LIMIT-TO ( AFFILCOUNTRY, "Cyprus" ) OR
LIMIT-TO ( AFFILCOUNTRY , "Croatia" ) OR LIMIT-TO ( AFFILCOUNTRY , "Lithuania" )
OR LIMIT-TO (AFFILCOUNTRY, "Russian Federation" ) OR LIMIT-TO ( AFFILCOUNTRY,
"Romania" ) OR LIMIT-TO ( AFFILCOUNTRY, "Malta" ) OR LIMIT-TO ( AFFILCOUNTRY,
"Ukraine" ) OR LIMIT-TO ( AFFILCOUNTRY , "Serbia" ) OR LIMIT-TO ( AFFILCOUNTRY,
"Montenegro" ) OR LIMIT-TO ( AFFILCOUNTRY , "Czech Republic" ) OR LIMIT-TO (
AFFILCOUNTRY , "Bulgaria” ) OR LIMIT-TO ( AFFILCOUNTRY , "Austria" ) OR LIMIT-TO (
AFFILCOUNTRY, "Albania” ) ) AND ( LIMIT-TO ( DOCTYPE, "ar" ) ) AND ( LIMIT-TO (
PUBSTAGE , "final" ) ) AND ( LIMIT-TO ( LANGUAGE , "English" ) ) AND ( LIMIT-TO (
SRCTYPE, "j") )18

Results

Marine spatial planning in a three-dimensional ocean space

As terrestrial resources come under increasing pressure due to population growth,
expanding industrialisation and unsustainable land use, attention has turned towards the
ocean as a source of energy, food and other essential resources. This shift is often
discussed in the context of the blue economy, which promotes the sustainable use of
ocean resources (Guerreiro, 2021; Knol- Kauffman et al., 2023). In practice, however,
scholars have observed that the blue economy has frequently been implemented through
"Blue Growth" initiatives, which have attracted new spatial claims from emerging
industries in marine settings, underscoring the need for planning and management
approaches to mitigate conflicts (Aschenbrenner & Winder, 2019). One such approach is
MSP, which has gained increasing recognition for its key role in decision-making.
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At first glance, the reviewed literature largely adopts the definition of the MSPD and
therefore commonly refers to MSP as “..a process by which the relevant Member State's
authorities analyse and organise human activities in marine areas to achieve ecological,
economic and social objectives” (Directive 2014/89/EU, p.6, Article 3). However, deeper
analysis of the literature indicates that researchers recognise MSP as a politically driven
process, often designed or implemented to fulfil specific objectives. Accordingly, many
scholars advocate using the definition of MSP introduced by Douvere and Ehler (2009),
which underlines the inherently political nature of the MSP process and calls for planning
in a three-dimensional space encompassing the water surface, water column and seafloor
(Bonnevie et al., 2019; Jentoft & Knol, 2014; Knol-Kauffman et al., 2023; Tafon et al., 2022;
Tafon, 2019).

“MSP is defined as a process of analysing and allocating parts of three-dimensional
marine spaces to specific uses, to achieve ecological, economic, and social objectives that
are usually specified through the political process” (Douvere and Ehler 2009, p.78).

Accordingly, the first key theme emerging from the literature is recognition of the ocean
as a three-dimensional and variable space. Several articles emphasise that MSP
processes should aim to understand use of the physical ocean space in terms of fixed
versus mobile structures, seasonality, time and impacts in the entire water column, sea
floor and surface area (Jentoft & Knol, 2014; Rempis & Tsilimigkas, 2023; Schupp et al,,
2021). This perspective is especially prominent when considering possibilities for multi-use
and co-location, as proposed projects and activities should consider maximising synergies
of activities while lowering environmental impacts (Bonnevie et al., 2020).

Considering the ocean as a three-dimensional space highlights the complexity of
managing multiple human activities operating across different layers of the marine
environment. Within this spatial and temporal context, several studies note that MSP
often encounters tensions among stakeholders due to conflicting interests, values,
priorities and beliefs (Bonnevie et al., 2020; Tafon et al., 2022, 2023). These tensions are
sometimes classified within ecosystem-based MSP frameworks as either use-use
interactions, referring to competition between human activities or use-environment
interactions, describing how human activities affect ecological systems (Bonnevie et al.,
2019). Across the assessed literature on MSP, the most prominent interactions are of the
use-use type between offshore wind and fisheries. This category describes how conflicts
arise due, for example, to loss of fishing grounds and dislocation of fish stocks (Erkkild-
Valimaki et al., 2022; Schupp et al., 2021), disproportionate representation and limited
inclusion of fisheries in stakeholder discussions (Bastardie et al., 2015; Bergh et al., 2023;
Jentoft & Knol, 2014; Tafon et al., 2022), hierarchical perceptions and power relations, and
general incompatibility between mobile fishing activities and static activities such as
offshore wind (JanBBen et al., 2018; Schupp et al., 2027).

Spatial overlaps between fisheries and offshore wind

As new marine sectors such as offshore renewable energy and aquaculture expand, they
increasingly compete for space with traditional activities like fisheries. This spatial overlap
often requires traditional sectors to adapt, sometimes resulting in reduced access to
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resources, loss of market value and emerging conflicts (Custodio et al., 2022). As a mobile
sector, fisheries are particularly affected by spatial boundaries that restrict access to
their fishing grounds. Consequently, the expansion of static structures, such as offshore
wind energy (OWE), along with restrictions or closures related to marine protection, leads

to spatial conflicts with fisheries and is likely to continue doing so in the future (Letschert
et al., 2021; JanBen et al., 2018).

Within the existing literature, spatial overlaps vary depending on location. For example, in
parts of the North Seaq, spatial overlaps between implemented and proposed OWE
installations and fishing grounds ranges from less than 1% in some parts to almost 45% in
other parts (Letschert et al., 2021). At the same time, fisheries are constrained by
prohibitions on fishing in offshore wind farms during construction and operation (Schupp
et al., 2021), especially for bottom trawling equipment due to the placement of
underwater cables (Letschert et al., 2021), as well as by policy restrictions and insurance
considerations (Christie et al., 2014). As a potential solution, the existing literature
advocates permitting fishing activities in offshore wind farms under certain conditions,
such as the use of passive and sustainable fishing gear. Additionally, further empirical
research is expected to help reduce uncertainties related to co-location and, in turn, lower
insurance costs (Letschert et al., 2027; Lloret et al., 2022; Schupp et al., 2021). However,
the ability to contribute to or benefit from such research is not equally distributed among
sectors. The assessed literature recognises the disadvantage of the fisheries sector
relative to the offshore wind sector, especially in stakeholder and area designation
processes, due to constraints in knowledge, capacity and willingness to participate, as well
as power imbalances (Flannery et al., 2016; Piwowarczyk et al., 2019).

Multiple studies note the influence of political and economic drivers on MSP, particularly in
the European context, where MSP processes often reflect broader societal objectives
(Flannery et al., 2016). For example, the EU's renewable energy targets created incentives
for the development of OWE as part of the green transition and the drive for increased
renewable energy production (Flannery et al., 2016; Kyriazi, 2018). As a result, OWE
development appears to be prioritised in MSP processes due to political pressures, placing
less organised and supported stakeholders, such as the fisheries sector, at a relative

disadvantage in decision-making and access to marine space (Aschenbrenner & Winder,
2019; Spijkerboer et al., 2020).

Barriers to aquaculture

Aquaculture is mentioned in the assessed literature, mainly in relation to its potential for
multi-use and co-location opportunities with other activities (Calado et al., 2019; Quero
Garcia et al., 2019). As shown by Calado et al. (2019), synergies between aquaculture and
offshore wind farms include direct attachments, the sharing of marine spaces and shared
resources like vessels, onshore infrastructure, human labour and technologies. However,
multi-use involving aquaculture and other activities faces various barriers and restraints.
First and foremost, legal administration of the operational process and safety measures,
including insurance matters, is not yet fully established, leaving considerable uncertainties
in MSP processes and multi-use development (Bonsu et al., 2024; Calado et al., 2019;

Steins et al., 2021). Second, negative ecological impacts have not been studied sufficiently,
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both for singular activities and cumulative impacts. Finally, a disparity exists between
larger corporations, which have the capacity to invest in multi-use projects but often
choose not to due to risk aversion and uncertainty, and smaller enterprises, which
demonstrate strong interest but lack the necessary financial resources. (Schupp et al.,
2027).

Concepts of coexistence, co-location and multi-use

When reviewing the literature on coexistence, the most frequently encountered terms are
co-location and multi-use. Although coexistence, multi-use and co-location have distinct
conceptual meanings, they are often used interchangeably, revealing a lack of clarity and
consistency in how these terms are defined and applied. Despite this ambiguity, scholars
increasingly promote, in particular, co-location and multi-use as promising strategies for
addressing spatial conflicts as traditional single-use activities show their limitations
(Bonnevie et al., 2019; Kirkfeldt & Andersen, 2021). However, consensus on the definitions
of these concepts has yet to be reached and practical examples of same-space usage

remain limited (Bonnevie et al., 2019).

A synthesis of the literature indicates that co-location is frequently explained as the act of
locating activities within the same physical space to allow for increased efficiency (Calado
et al., 2019; Schupp et al., 2019). In contrast, multi-use can either be viewed as the
combined efforts of multiple stakeholders to use the same space or as the sharing and
use of multiple resources among several users (Schupp et al., 2019). Furthermore, Schupp
et al. (2019) conclude that multi-use may occur across spatial, temporal, provisional or
functional dimensions to allow for synergies and fewer conflicts around space allocation.

Following Christie et al. (2014), co-location and multi-use potential are almost exclusively
discussed in relation to offshore wind farms, aquaculture and sometimes fisheries
(Calado et al., 2019; Stelzenmbller et al., 2021, 2022; Weiss et al., 2018). Offshore wind
farms and aquaculture industries share similar operations and facilities that are fixed
within the ocean space. Aquaculture could therefore benefit from the development of
offshore wind through the creation of artificial reefs, shared gears and vessels and the
possibility of attaching aquaculture structures to preexisting wind platforms (Bonnevie et
al., 2019). However, it is important to note that, at present, aquaculture may only be co-
located with fixed offshore wind farms located closer to shore due to high costs and
safety concerns (van den Burg et al., 2019). In turn, offshore wind farms could profit from
co-location by greening their operations and gaining support from local communities and
the public (Calado et al., 2019). Beyond aquaculture, the literature suggests permitting
fishing within offshore wind farms to mitigate the loss of fishing grounds (Bonsu et al.,
2024). Under such arrangements, fishing activities would maintain a specified distance
from wind turbines and be limited to passive fishing gear, such as pot fishing (Bonsu et al.,
2024; Stelzenmdller et al., 2021; van den Burg et al., 2023). Passive fisheries in offshore
wind farms could in turn provide benefits such as efficient use of space and support the
transition towards sustainable fishing practices and gears (Schupp et al., 2021;
Stelzenmdller et al., 2021). However, the existing literature identified barriers to co-
location of fisheries and offshore wind, including safety liabilities and insurance concerns,
increased costs for fuel and gear adjustments, and the potential for cumulative impacts
on the natural environment (Bonnevie et al., 2019; Kotta et al., 2020).
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The literature shows how co-location and multi-use present not only opportunities but
also face regulatory barriers. Poor policy and planning processes, along with a lack of
frameworks and insurance mechanisms, make co-location and multi-use challenging
(Bonnevie et al., 2019; Bonsu et al., 2024). To effectively incorporate various activities
within the same space or create synergies between operations, cooperation and strong
relations between users should be established to ensure that the space is managed safely
and does not pose risks to people or the local environment. Moreover, the concepts of
multi-use and co-location remains relatively novel and the associated uncertainties may
discourage stakeholders (Bonnevie et al., 2019). For instance, while co-location of
activities has the potential to generate economic benefits, the cumulative ecological
impacts are not yet fully understood and warrant further investigation. In particular, the
integration of offshore wind farms with aquaculture requires MSP processes to take into
account not only surface-level interactions but also the implications for the water column
and seabed (Bonnevie et al., 2023). Accordingly, although co-location and multi-use can be
seen as a milestone for MSP (Weiss et al., 2018), they also demand more complex
planning processes involving cooperation with all affected stakeholders. In addition, there
is a need to remedy the lack of legislative synergies. The existing literature commonly
identifies uncertainty as a key barrier to the implementation of both co-location and
multi-use approaches. In the absence of comprehensive legislation to support these
concepts across diverse contexts, their practical application remains limited and largely
theoretical (Quero Garcia et al., 2021).

Stakeholder participation and engagement

The reviewed literature indicates that, particularly in the European context, MSP has
frequently been applied with a strong focus on economic development (Flannery et al.,
2016) and often implemented using top-down approaches, with varying levels of
stakeholder participation and engagement (Guerreiro, 2021; Soma et al., 2019). While
stakeholder participation and engagement refer broadly to the inclusion of stakeholders
in MSP processes, equitable participation specifically considers whether all stakeholders
have fair opportunities to influence decisions. Although equity in stakeholder participation
and engagement processes is not always explicitly addressed in MSP frameworks, much
of the reviewed literature emphasises its importance (van den Burg et al., 2023), taking
into account emerging conflicts and the potential environmental and social consequences
of MSP decisions (Saunders et al., 2020; Tafon et al., 2022). Building on these principles,
several studies discuss how to design active and meaningful participation processes, in
which stakeholders are not only consulted but are also able, as active partners, to
contribute knowledge and perspectives that inform decision-making (Custodio et al.,
2022; Piwowarczyk et al., 2019; Spijkerboer, 2021). However, these studies also identify
challenges and barriers that explain why current stakeholder participation and
engagement often fall short of expectations. Most frequently mentioned are small-scale
fishers, as weakly-positioned stakeholders compared to the politically backed offshore
wind industry. This position of small-scale fisheries is reflected in their limited access to
resources such as financial and human resources to participate in MSP, as well as
education and knowledge of planning processes. These factors limit small-scale fisheries’
capacity to voice their concerns and needs in an institutional context, thereby limiting
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their influence over decision-making (Flannery et al., 2016; Piwowarczyk et al., 2019;
Schupp et al., 2021; Tafon et al., 2019).

Another barrier to stakeholder participation and engagement arises both from
perceptions on fisheries and the design of the MSP processes. The literature indicates that
planners may have a limited understanding of fisheries' knowledge, practices and
considerations, such as seasonality or gear use, and differing perspectives on the marine
environment and how these relate to MSP (Schupp et al., 2021; Piwowarczyk et al., 2019).
Conversely, some fisheries perceive that their interests are given less priority than those of
other actors, such as the offshore wind industry, particularly in contexts where MSP has
become closely associated with the development of renewable energy infrastructure
(Erkkila-Valimaki et al., 2022; Jentoft & Knol, 2014; Piwowarczyk et al., 2019). Additional
factors affecting the participation and engagement of fisheries include previous negative
experiences with authorities and governments, along with regulatory uncertainty and top-
down planning approaches. These factors have often resulted in conflicts and low trust in
institutions, sometimes leading fisheries to withdraw from stakeholder participation and
engagement processes altogether (Erkkila-Valimaki et al., 2022; Piwowarczyk et al., 2019).
Additionally, in some cases, stakeholder participation and engagement in MSP processes
are reduced to an initial consultation and remain detached from decision-making
processes, resulting in a negative impression that MSP favours larger, more organised
stakeholders and industries (Flannery et al., 2016). The assessed literature recognises
meaningful participation processes within MSP as the main enabler for the co-production
of knowledge, which is essential to ensure equity within MSP processes and to close
existing knowledge and data gaps - factors which are fundamental for coexistence, co-
location and multi-use activities (Depellegrin et al., 2021; Flannery et al., 2016).

Regulations, policy and politics

The existing literature highlights substantial differences among governments and political
agendas, reflecting varying approaches to MSP. As each nation is responsible for
developing, managing and governing its territorial waters and exclusive economic zone,
countries leverage their distinct conditions and resources, leading to fundamental
differences in the preconditions for MSP (Knol-Kauffman et al., 2023; Rempis &
Tsilimigkas, 2023; Salvador & Ribeiro, 2023; Spijkerboer, 2021). Countries that share
common seas may have diverging priorities due to political agendas, making cohesion in
cross-border MSP challenging. Additionally, variations in natural conditions across
countries can enable or limit the implementation of certain activities and opportunities
for multi-use and co-location. For instance, countries surrounding the Mediterranean Sea
face challenges in implementing fixed offshore wind energy due to sea depth (Maldonado
et al., 2022; Pinarbasi et al., 2019; Pulselli et al., 2022; Quero Garcia et al., 2021; Tercan et
al., 2020), whereas North Sea countries benefit from shallow waters more suitable for
fixed structures (Astariz & Iglesias, 2017; Gusatu et al., 2020). Diverging political goals
may further influence the available financial resources for developing co-located activities
or multi-use. The reviewed literature highlights that the economic significance of different
sectors can influence investment allocation. Industries aligned with political agendas, such

as OWE tend to receive greater investment in countries prioritising a renewable energy
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transition (Soma et al,, 2019). In contrast, countries whose economies rely heavily on other
sectors, such as tourism, may invest less in OWE, as the infrastructure can affect visual
aesthetics and restrict marine traffic (Pulselli et al., 2022; Tercan et al., 2020).

Within the regulatory landscape, MSP is embedded within what has been described in the
literature as "a patchwork of existing sectorial policies” (Spijkerboer et al., 2020, p.1).
Navigating MSP processes can therefore be challenging, as some sectors have greater
capacity to influence decision-making. The literature shows how these dynamics are
compounded by differences in knowledge and the availability of technical tools, with
political processes often relying heavily on data and digital systems (Kusters et al., 2023).
Moreover, scholars point to hierarchical structures within MSP and decision-making,
which, together with mistrust in government and management authorities and technically
driven processes, can affect stakeholder participation (Bergh et al., 2023; Saunders et al.,
2020; Tafon et al., 2022).

Conclusion

This systematic literature review revealed that research on MSP has increasingly focused
on conceptualising coexistence between OWE, fisheries and aquaculture. The growing
body of literature on conflicts and synergies between these activities reflects both the
intensifying competition for ocean space and the emerging recognition that actors should
find ways to share marine environments. Indeed, as terrestrial resources face mounting
pressures and attention turns towards ocean-based solutions, the question is no longer
whether different marine activities will compete for space, but how they can coexist

sustainably.

However, this analysis demonstrates that research on coexistence remains largely in its
infancy, with the terms and concepts of coexistence, multi-use and co-location used
interchangeably and without clear distinction. Nevertheless, the literature positions co-
location and multi-use as central strategies for achieving coexistence in increasingly
contested marine spaces. These concepts recognise the three-dimensional nature of the
ocean environment and seek to maximise synergies between activities while reducing
spatial conflicts and environmental impacts. While co-location enables activities to
occupy the same physical space to increase efficiency, multi-use facilitates the sharing of
resources, infrastructure and facilities among multiple stakeholders. The literature review
identified, in particular, possibilities for coexistence between offshore wind farms and
aquaculture, with potential benefits including artificial reef effects, shared vessels and
onshore infrastructure, ultimately resulting in more efficient use of limited ocean space.
Regarding interactions between offshore wind and fisheries, permitting passive fishing

gear within wind farm areas could offset the loss of traditional fishing grounds.

Yet, despite the conceptual promise of these approaches, their practical implementation
continues to face considerable challenges. Addressing the lack of legislative synergies
across sectors and jurisdictions is perhaps one of the most significant challenges, as
comprehensive frameworks to support coexistence, co-location and multi-use across
diverse contexts remain scarce. This regulatory gap generates cascading uncertainties
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around insurance, liability, safety measures and operational procedures, which may
discourage stakeholders from pursuing such solutions. Additionally, the cumulative
ecological impacts of co-located activities remain insufficiently studied, leaving planners
unable to assess whether proposed synergies could generate unforeseen environmental
consequences. In addition, financial barriers complicate implementation.

Successfully moving coexistence approaches from concept to practice depends largely on
stakeholder cooperation and meaningful participation in MSP processes. The literature
emphasises that successful coexistence requires not only spatial arrangements but also
collaborative relationships built on trust, shared knowledge and aligned goals. However,
current MSP practice sometimes fails to foster the conditions for such collaboration.
Power imbalances between actors, particularly between fisheries and OWE in this study,
shape who participates in planning and whose interests are prioritised. Fisheries often
face structural disadvantages, including limited resources, time constraints, insufficient
understanding of planning processes and historical marginalisation from decision-making.
When participation is limited to consultation rather than active involvement, stakeholders
may lose trust in MSP processes and, in some cases, withdraw entirely. The challenge of
achieving coexistence is further complicated by the political nature of MSP and the
fragmented regulatory landscape within which actors operate. MSP processes reflect
broader political agendas, with different nations bringing distinct priorities, resources and
physical conditions to their waters. The European context, in particular, demonstrates
how renewable energy and green transition targets have driven offshore wind
development, sometimes at the expense of other sectors. This study therefore recognises
the political structures as a patchwork of existing sectoral policies and MSP, creating a
complex regulatory landscape that stakeholders have to navigate.

Looking forward, the literature identifies requirements for translating coexistence
concepts into practice. Overcoming the lack of legislative synergies necessitates
comprehensive policy frameworks that support coexistence, co-location and multi-use
across sectors and jurisdictions, establishing clear regulations for insurance, safety and
operational procedures. Reducing uncertainty requires moving beyond speculation
through more empirical research that documents the effects of cumulative impacts and
lower barriers to implementation. Additionally, scholars emphasise that realising
coexistence requires fostering genuine cooperation among stakeholders through MSP
processes built on trust, shared knowledge bases and joint targets and goals. This is
particularly critical for cross-border cooperation in shared sea basins and marine areas,

where regulatory fragmentation and divergent priorities currently challenge coordination.

Finally, this review has shown that while the literature provides relatively strong
conceptual frameworks for coexistence, multi-use and co-location in marine spaces,
practical implementation is still limited by regulatory, social and environmental barriers.
These insights will guide the next stages of the project, informing strategies and
approaches to support sustainable coexistence in the Nordic seas.
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Future considerations

It became evident from the reviewed literature that a large portion of the published
articles focus on conceptual thinking, highlighting the relative novelty of the topic.
Consequently, several research gaps were identified regarding the coexistence of different
marine activities within MSP processes. We propose that the following gaps be
considered for future research:

° Research cumulative effects and impacts of multi-use and co-location,
incorporating aggregate analyses of impact across sea basins and larger areas.

° Close the knowledge gap on barriers to coexistence by examining the regulatory,
financial and safety constraints identified in this study.

° Assessment social justice considerations in MSP, with a focus on developing an
equity-oriented approach.

° Include local and Indigenous knowledge in the co-production of MSP-relevant
knowledge systems.
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