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ABBREVIATIONS
ASCAME The Association of the 

Mediterranean Chambers of 
Commerce and Industry

BSR Baltic Sea Region
CIA Cumulative Impact Assessment
CLLD Community-Led Local 

Development
CPF Common Fisheries Policy
CSR Corporate Social Responsibility
CPMR Conference of Peripheral Maritime 

Regions
DABI Drivers, Added Value, Barriers, 

Negative Impacts
DG Directorate General
DNV GL Det Norske Veritas (Norway) and 

Germanischer Lloyd (Germany)
DONG Dansk Olie og Naturgas
EA Eastern Atlantic
EBSAs Ecologically or Biologically 

Significant Marine Areas
EC European Commission
EEZ Exclusive Economic Zone
EIA Environmental Impact Assessment
EMFF European Maritime Fisheries Fund
EU European Union 
EWEA European Wind Energy Association
FEAP Medcom: Federation of European 

Aquaculture Producers- 
Mediterrenean Commission

FLAG Fisheries Local Action Group
FLOWW Fishing Liaison with Offshore Wind 

and Wet Renewables Group 

GFCM General Fisheries Commission for 
the Mediterranean

ICES International Council for the 
Exploration of the Sea

ICZM Integrated Coastal Zone 
Management 

IMTA Integrated Multi-Trophic 
Aquaculture

IMO International Maritime 
Organization

LNG Liquefied Natural Gas
MAGRAMA Ministry of Agriculture, Food and 

Environment
MMO Marine Management Organization
MU Multi-Use
MUSES Multi-Use in European Seas 
MPA Marine Protected Area
MRE Marine Renewable Energy
MS Member State
MSP Maritime Spatial Planning
NEAt fish National Environmental 

Assessment of Tournament Fishing
NGOs Non-Governmental Organisations
NSR North Sea Region
O&G Oil and Gas 
OREDP Offshore Renewable Energy 

Development Plan (Ireland)
OPRED Offshore Petroleum Regu-

lator for Environment and 
Decommissioning

OSPAR The Convention for the Protection 
of the Marine Environment of the 
North East Atlantic

OWF Offshore Wind Farms
ORE Offshore Renewable Energy
OREI Offshore Renewable Energy 

Infrastructure 
PLOCCAN Oceans Platform of the Canary 

Islands
SACs Special Areas of Conservation
SMEs Small and Medium Enterprises
SNA Stakeholder Network Analysis
SSE Scottish Southern Electric
TRL Technology Readiness Level
TUPEM Titles for private use of maritime 

space (Títulos de utilização 
privativa do espaço marítimo) [PT]

UCH Underwater Cultural Heritage
UNESCO United Nations Educational, Scien-

tific and Cultural Organisation
WP Work Package

BE Belgium
BG Bulgaria
CY Cyprus
DE Germany
DK Denmark
EE  Estonia
ES Spain
FI Finland
FR France
GR Greece
HR  Croatia

IT Italy
IE Ireland
LT Lithuania
LV Latvia 
MT Malta
NL Netherlands
PL Poland
PT Portugal 
SE Sweden 
SI Slovenia
UK United 

Kingdom
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INTRODUCTION
MUSES (Multi-Use in European Seas) is a two year Horizon 2020 
research project which builds on existing knowledge to explore the real 
opportunities for multi-use (MU) in European seas. The objectives of this 
project were to:

 → Explore the opportunities for MU in European seas, including the scope 
for innovation and Blue Growth potential;

 → Present practical solutions on how to overcome existing barriers and 
minimise risks associated with MU development, whilst maximising 
local benefits;

 → Provide an understanding of environmental, spatial, economic & societal 
benefits of co-location;

 → Highlight inappropriate regulatory, operational, environmental, health 
& safety, societal and legal aspects.

These factsheets provide a brief overview of the results from the 20 months 
multi-level analysis of the MU concept undertaken by MUSES across the 
five European sea basins. The main opportunities for and barriers to MU 
development are presented, alongside key recommendations for promoting 
MU in the future, generated from extensive discussion with stakeholders.

WHAT IS MULTI-USE?
THE CONCEPT OF MU is still relatively new and has been advanced 
largely by research institutes and commercial enterprises. Within the 
scope of the MUSES project it is understood as: “an intentional joint use 
of resources in close geographic proximity. This can involve either a single 
user or multiple users. It is an umbrella term that covers a multitude of use 
combinations in the marine realm and represents a radical change from the 
concept of exclusive resource rights to the inclusive sharing of resources by 
one or more users” [1].

The OBJECTIVES of a MU approach are to:

 → Ensure that activities/uses in the same and/or adjacent marine areas 
are compatible;

 → Minimise the necessary infrastructure by offering multiple uses of 
installations, thus decreasing costs and avoiding dispersion of con-
structions that might affect the environment;

 → Protect the environment and encourage the best possible manage-
ment of marine resources;

 → Promote spatial efficiency by organising combined uses into “hubs” 
and keeping as much space as possible free for future purposes;

 → Make optimum use of new technologies and innovations for com-
patibility, contributing to environmental protection and savings in costs, 
space and energy;

 → Promote mutual understanding and cooperation, thus avoiding pos-
sible antagonisms, negative reactions and delays to investments and 
operation.
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CONTEXT
WHY MULTI-USE OF OCEAN?

The continued expansion of global population, as well as economic growth, 
will increase demand for maritime products and services which depend 
on limited ocean space and resources. A holistic and integrated manage-
ment approach is required to ensure the development of our oceans is 
undertaken in a sustainable manner and that space is used efficiently, 
with sufficient areas set aside for nature protection and for the benefit of 
future generations. 

SUSTAINABLE AND EFFICIENT USE of maritime space can be 
achieved by combining different maritime uses at the same location 
through joint operations or through MU offshore platforms. 

The analysis undertaken by the MUSES project indicates that MU can have 
the following BENEFITS: 

 → contributes to more efficient use of ocean space and resources; 

 → provides economic benefits;

 → enables certain uses to be developed in spaces where their develop-
ment otherwise would not be possible – e.g. aquaculture development 
offshore through MU combination with an offshore wind farm (OWF);

 → provides an alternative source of revenue for declining or restricted 
sectors e.g. pescatourism serves to diversify the fisheries sector; 

 → diversifies maritime sectors to reduce environmental pressures and 
provide alternative sources of recreation and well-being. 

AVAILABILITY OF SPACE is a relevant factor influencing the 
development of a MU combination. 

 → In small sea areas, where space is scarce, MU is seen as an opportunity 
to use space more effectively and efficiently. 

 → In open seas, MU is rather seen as an opportunity to derive additional 
economic and environmental benefits. 

POLICY DRIVERS

Recent increases in offshore development have been stimulated in part 
by the European Commission‘s BLUE GROWTH strategy, a long-term 
strategy to promote smart, sustainable and inclusive growth and em-
ployment opportunities in Europe’s maritime economy. In order to sup-
port sustainable development and growth in the maritime sector, while 
reducing cross-sectoral conflicts in maritime space, EU Member States 
have been called on to implement the EU MARITIME SPATIAL PLAN-
NING  (MSP) Directive (2014/89/EU), which includes applying an eco-
system-based approach to planning, and promotion of the coexistence of 
relevant activities and uses (Article 5). MUSES has found that multiple 
strategic national policies and plans already provide specific support to 
the MU concept [2]. 
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NATURAL CHARACTERISTIC FAVORING 
MULTI-USES 
PHYSICAL CONDITIONS play a crucial role in MU development. Seas 
with high waves, winds, and tides are favourable areas for combinations 
involving offshore renewable energy. Warm and salty seas favour aqua-
culture, desalinisation, and tourism. 

SPACE AVAILABILITY , or lack thereof, increases competition between 
users and is a crucial factor driving the MU approach. In smaller seas, 
space is scarce and must be used sparingly. In some cases, MU is the 
only option for a given sector (user) to receive adequate space allocation.

ECOLOGICAL RICHNESS and ecological value of sea space may influ-
ence MU development. In sea basins considered biodiversity hotspots and 
which are suffering from growing pressures on the marine environment 
(e.g. the Eastern Atlantic, the Mediterranean or the Black Seas), MU might 
include nature protection.

MARITIME SECTORS
The tourism sector is generally a driver for MU in Southern Europe (Med-
iterranean and South East Atlantic), where demand for touristic activities 
has been steadily growing over the years. 

MU involving the energy sector and the use of offshore installations (e.g. 
wind and aquaculture farm) is mainly relevant in northern Europe; the 
north-east Atlantic, North Sea and the south-west Baltic Sea. 

MUs involving aquaculture, fisheries and environmental protection 
appear significant across all sea basins. 

The large number of Oil & Gas (O&G) installations in the Northern Adriatic 
and the North Sea set to be decommissioned in the coming decades, as 
well as the need to lower the costs and environmental impacts of such 
activities, has led to interest in their re-use (e.g. for carbon capture and 
storage, aquaculture or tourism).

OVERVIEW OF PHYSICAL CONDITIONS  
IN THE ANALYSED SEA BASINS 

Sea 
Basin

Area  
[km2]

Physical characteristics 

Wind Waves Tides Temperature 
[°C]

Salinity  
[psu]

Avarage 
depth [m]

ea

3,930,002 Excellent Powerful Strong Surface:  
7–15

Deep waters: 
5.5–7.5

≥ 35 5000 (ocean)

nS

570,000  Excellent Strong 
(slower 

and higher 
amplitude in 
comparison 
to the open 

ocean)

Strong ~17 (summer)
~6 (winter)

25–34.5 90

BSr

415,266 Good Moderate Weak Surface:  
-0.5–20  

(depending 
on the  

season) 

18 (west) –  
0 (north-east)

54

MeD

2,505,000  Moderate and 
good

Varies Weak Surface:
21–28  

(summer)
10–17  

(winter)

36.5–39 1,500

BS

436,000 Moderate Moderate Weak Surface:  
up to 30 

(summer) 
Deep Waters:
8.5 (summer)

17–18 1253

CAUTIONARY NOTE 

Although there are often distinct benefits to MU, it may not be the best 
option in all situations. It is important to carefully consider local conditions 
when making a decision on whether to favour single- or multi-use in a 
given location.
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BARRIERS
MULTIPLE BARRIERS are still stalling the development of multi-use 
from concept to real life implementation. These barriers include mainly: 
technological aspects, regulation, funding, environmental concerns, and 
stakeholder perceptions. 

For the majority of multi-use combinations, unclear licensing, liability 
and insurance implications, as well as lack of planning and specific finan-
cial incentives targeting multi-use are the main barriers hindering com-
mercial advancement. Moreover, lack of specific skills (communication, 
marketing, business development) and low financial capacity of small scale 
fishers and aquaculture developers impedes development. 

Development of additional uses at existing OWFs, such as aquaculture, is 
uncommon and can be done only in certain cases, under strict conditions. 
This may require renegotiation of investment and insurance premium 
agreements obtained at the pre-planning stage of offshore wind develop-
ment. While, in theory, agreements to share additional costs can be made 
between both sectors, there is often a lack of financial motivation for 
investors to engage in such endeavours. 

ACTORS
To advance MU development, RESPONSIBLE ACTORS, such as public 
regulatory bodies, including sectoral and/or cross-sectoral regulators 
and/or policy makers need to be more involved and act as facilitators to 
drive multi-use. Furthermore, facilitation policies need to be developed to 
address these barriers at both strategic and project levels.

Policy makers have been identified as responsible for communicating 
opportunities and bringing together relevant sectors for multi-use devel-
opment. Further coordination between actors responsible for alignment 
of policy with its implementation mechanisms is also needed. 

Regulatory support for multi-use, although present in some countries, 
has been insufficient to drive the implementation of the concept. 

Considering the limited experience and financial power of certain sectors 
to initiate multi-use, the drive for development of such combinations has 
to come from policy developers and regulators. 

The role of clusters, networks and other intermediaries is highly 
significant in fostering public-private and cross-sectoral cooperation 
required for overcoming challenges in multi-use implementation. 
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ANALYSIS OVERVIEW 

MU COMBINATIONS REVIEWED ACROSS  
THE FIVE EU SEA BASIN

MU Eastern 
Atlantic North Sea Baltic Sea 

Mediterrane-
an Sea

Black Sea

OWF & Fisheries 

OWF & Aquaculture 

OWF & Tourism

OWF & Wave energy 

Wave energy & Aquaculture 

Tourism & Aquaculture 

Tourism & Fisheries 

Tourism & UCH & 
Environmental protection

Re-use of O&G 
decommissioned installations

MU COMBINATIONS EXPLORED ACROSS  
THE TEN CASE STUDIES

Eastern Atlantic North Sea Baltic Sea Mediterranean 
Sea

Case number  
on the map 1 2 3 4 5 6 7 8 9 10

Case study area

N
orthern 

A
tlantic S

ea

S
outh coast 

of m
ainland 

P
ortugal

A
zores A

r-
chipelago

E
ast coast 

of S
cotland

N
orth coast 

of S
cotland

N
orth S

ea of 
G

erm
any 

Island of 
G

otland – 
S

w
eden

S
outhern 

D
enm

ark

N
orthern 

A
driatic S

ea

A
egean S

ea

OWF & Fisheries 

OWF & Aquaculture 

OWF & Tourism

OWF & Environmental 
Protection & Tourism 

Wave energy &  
Aquaculture 

Tidal energy & Environ-
mental Protection 

Tidal energy & Environ-
mental monitoring 

Tourism & Fisheries 

Tourism &  
Aquaculture 

Tourism & Environmen-
tal Protection 

Tourism & UCH 

Tourism, UCH & Environ-
mental Protection 

Oil & Gas & Tourism  
& Aquaculture

Oil & Gas & Renewable 
Energy

Renewable Energy & 
Desalinisation 

Shipping terminal & 
Green energy generation 
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OVERVIEW OF OPPORTUNITIES 

OFW and Aquaculture 

Wave energy and Aquaculture 

Tourism and Aquaculture

Tourism and UCH

Tourism and Fisheries

The Eastern Atlantic (EA) provides conditions 
suitable for a variety of ocean multi-use con-
cepts. However, the renewable energy sector 
is dominant, enabling combinations with aqua-
culture, tourism and environmental protection. 
Multi-use combining offshore wind or wave en-
ergy generation with aquaculture is seen as an 
opportunity for moving aquaculture to ‘further 
exposed sites’ [3], lowering visual and environ-
mental impacts of aquaculture in coastal areas. 

Aquaculture may also be combined with wave 
energy to service exclusively the energy re-
quirements of farming operations or provide 
power to onshore facilities. Such solutions are 
especially relevant for areas where supply of 
grid-based electricity is expensive or unavailable.

 → This multi-use has already been applied in Min-
gary Bay, Scotland and is planned in Clift Sound. 
This activity also included the development of a 

“hybrid” storage system to convert and store the 
wave energy, providing the necessary power on 
demand. 

The combination of Underwater Cultural 
Heritage (UCH) and tourism exists along 
the Atlantic coast of France, Portugal, Spain and 
the UK. Popular UCH and Tourism MUs include:

 → the marine park of Iroise in France, the Islas Cíes 
(Galicia) and Bahia de Santander (Cantabria) in 
Spain;

 → the Coronation wreck in England (approximate-
ly 1,000 licensed visitors in its first year of 
operation). 

The Portuguese archipelago of Azores is a lo-
cation where this MU is not yet developed but 
opportunity has been identified given the high 
number of potentially suitable UCH sites. 

The EA also hosts good examples of replica sites, 
developed to safeguard particularly valuable UCH 
from potential damage (e.g. Atlantic museum, 15 
metres deep, in Lanzarote, Canarias, Spain). 

In Portugal, Spain and France, tourism, fisher-
ies and environmental protection appear to 
be the most pro-active sectors in terms of MU 
development. Moreover, tourism and fishing ac-
tivities are taking advantage of Marine Protected 
Area (MPA) designations to develop eco-tour-
ism activities, further advancing pesca tourism 

(fishery and tourism). Sustainable aquaculture 
tourism is also popular in many estuaries, bays, 
and along coastal areas of the EA (e.g. Ria For-
mosa in Algarve, Portugal).

EU funding sources such as the EMFF (Euro-
pean Maritime Fisheries Fund), have been vital 
in supporting initiatives that contribute to the 
diversification fishers’ income, with special at-
tention to tourism opportunities. Other National 
sector funding schemes, and investments in 
Research & Development have also supported 
the MU concept in the EA.

 → The MarGalaica project launched a compre-
hensive website with 57 fishing companies 
offering 97 different tourism products along 
the Galician coast.

 → The French Department of Fishing and Aquacul-
ture host a national working group on pesca-
tourism which provides guidance on safety and 
fiscal legislation. 

 → A series of training courses were organized as 
part of the MarGalaica project in Spain to pro-
vide fishermen and other actors with the skills 
necessary to work with visitors, and a quality 
charter known as the “Fisterra Standard” was 
developed. 

The “Blue Fund” which was 
recently created in Portugal could 
serve as a source of funding for MU 
initiatives. 

good practices

good practices

good practices
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OVERVIEW OF MAIN BARRIERS 
Tourism and aquaculture / fisheries:

 → This MU faces legislative restrictions with regards to hosting tourists on 
board aquaculture or fishing vessels, In many cases, there is an absence 
of adequate insurance regulations against accidents. Moreover, fishers 
often lack specific skills to initiate this MU related to, for example, 
communication, marketing, safety onboard and business development.

 → Due to safety regulations, in Portugal for instance, a limited number of 
tourists (less than 13) are allowed on fishing vessels. This can reduce 
profits and increase costs incurred by fishers offering this activity. 

Tourism and UCH:

 → Tourists can lack specialist skills for underwater exploration (e.g. diving 
certification) and there is a risk of damage to the UCH objects and 
fragile environment. Alternatively, new equipment must be designed 
(e.g. vessels to observe the sea floor). 

Wave/ Wind and aquaculture MU:

 → This MU has already been developed in UK, but wider application of the 
concept would require further technological and commercial readiness, 
which depend strongly on the specific environmental, regulatory and 
market conditions of each country. Moreover, this MU is contingent on 
the maturity of each single sector and prospective safety, environmental 
and financial risks. 

MULTI-USE POLICY OVERVIEW 

C
ountry

MU at national 
policy level

MU at individual 
administrative 
decision level

Economic incentives for MU MU at Msp level - explicit 
reference to MU in National 

Marine Plans

MU in strategic documents Other Barriers noted in reports and documents 

uk

yeS yeS Not specific but available 
from general and sector 

policies

yeS – Not as Mu but other 
terms: “Co location”  

“Co existence”

“Co-existence” appears in 
some sector policies

The main goal is efficient 
resource use (as sharing 

facilities)

→ Power imbalances between developers
→ Technology constraints (esp. wave, tide) 
→ NGOs (e.g. birds, marine mammals) and local society/economy 

(commercial fishers) objections esp. for offshore wind 
→ Regulatory framework unclear on MU in licensing and planning 

– difficult to licence combined activities as MU (especially when 
an installation of one use is already in place or permitted)

ie

Not specific 
but stated in 
sector and 
research 
policies

no Not specific but available 
from sector policies (e.g. 

aquaculture funds also aim 
at diversification of uses)

yeS – Not as Mu but other 
terms: “Co location”  

“Co existence”

Sector plans (as OREDP) 
make explicit reference to “in 

combination” of wave, tide 
and wind.

Sector plans also pres-
ent mitigation measures 

addressing interactions with 
other marine uses 

→ No concrete guidelines exist to enable MU in licensing / planning 
→ Potential power imbalances between developers 
→ Technology constraints (esp. wave)
→ Onshore renewable energy promoted over offshore in the past 
→ Need for stakeholder and local MU engagement

fr no no no – But available for R&D no – But present at MSP Na-
tional Law as “multi-purpose”

Planned sector actions (as 
marine renewables)

→ Complex and long legal, administrative and licensing processes
→ Low Technological Readiness Level (TRL)

eS

no no no – But available for R&D no – But present at MSP Na-
tional Law as “coexistence”

No national Marine Strategy Specific initiatives: e.g. PLO-
CAN is an Oceanic Platform 
of the Canary Islands funded 

by industry and R&D

→ No comprehensive Marine Strategy
→ Administrative and licensing processes are too complicated 

and long and, in some cases, addresses several levels (autono-
mous island communities)

pt

no no Not specific but available 
from sector policies, R&D 

and on Blue Fund

no – But present at MSP Na-
tional Law as “coexistence” 

Specific sector regulations 
mention possibility of com-

bination

Blue Fund and Titles for pri-
vate use of maritime space 

(TUPEM) are too recent 
to evaluate contribution to 

promote MU

→ Complex and long legal, administrative and licensing processes
→ Lack of funding
→ Low TRL
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location of MuSeS caSe StuDieS in the eaStern 
atlantic 

1

2

3

CASE STUDIES
WAVE ENERGY & AQUACULTURE 

WEST COAST OF SCOTLAND 

In the case study area, a combination of wave 
energy and aquaculture has already been imple-
mented (commercial use) in Mingary bay, while 
trial testing of relevant concepts is also planned 
in Clift Sound, Shetland Islands.

This MU concept involves energy required for 
aquaculture operations being supplied directly 
from the wave farm. This reduces dependence 
on diesel, minimizes the carbon footprint and 
can potentially provide green credentials to 
aquaculture developers and their products. Se-
cured, direct electricity sales to the aquaculture 
farm and potential cost reductions, due to joint 
operations and maintenance, pave the way for 
further development of the wave energy sector 
which is still in its infancy and struggles in terms 
of technological and commercial readiness [5].

Presented on a map as 1

TOURISM AND FISHERIES 

SOUTH COAST OF MAINLAND PORTUGAL –  
ALGARVE REGION 

The favourable environment of the Algarve 
makes this region one of the main tourism desti-
nations in Portugal. Its economy is dominated by 
the tourism sector but still preserves important 

traditional maritime activities such as fisheries 
and aquaculture. Existing MUs are mainly re-
lated to these traditional uses and other “soft” 
uses of the ocean such as aquaculture (e.g. tuna 
farming) with tourism, and UCH with tourism 
and environmental protection. Increasing inter-
est in marine renewables and the promotion of 
a more technologically advanced offshore aqua-
culture industry by the Portuguese Government 
(e.g. the use of tidal energy is currently being 
tested), paves the way for further development 
and widening of the MU concept [6].

Presented on a map as 2

TOURISM AND FISHERIES 

AZORES ARCHIPELAGO 

Fisheries and tourism are two main contribu-
tors to the maritime economy of the Azores. On 
the other hand, natural landscapes and marine 
wildlife are the “Brand” of the Azores, which is 
of outstanding importance in maintaining quality 
tourism opportunities. 

Therefore, sustainable integration of tourism 
with other uses such as fisheries, nature con-
servation and the preservation of marine eco-
systems, has strong potential in this case study 
area. 

The most important actions for further MU de-
velopment in the Azores are

 → creation of a more consistent legal and ad-
ministrative framework focused on MU;

 → capacity building for fishers;

 → investment in promoting and marketing MUs 
and their benefits, including the involvement 
of social media [7].

Presented on a map as 3
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ACTORS 
Sea basin and macro regional level actors have been recognised as 
particularly important in promoting MU concepts across the Atlantic, as 
well as facilitating the exchange of good practices in relation to regulation, 
policy and capacity building. Analysis from cases studies shows that the 
role of FLAGs (Fisheries Local Action Groups), have been vital in sup-
porting initiatives and project related to pescatourism.

RECOMMENDATIONS
The following recommendations apply to the MU of tourism and aquacul-
ture/ fisheries:

 → Support the creation of clear and comprehensive legislation 
for pescatourism and aquaculture tourism using best practices from 
the Mediterranean countries;

 → Train fishers with the skills and knowledge necessary for these activ-
ities, especially those related to safety and service-oriented business; 

 → Build a knowledge base on the benefits and value chain through 
research;

 → Promote the MU combination, its products and benefits, using 
completed projects as examples. 

While the MU of aquaculture and renewable energy is, at present, limit-
ed to the UK, its potential can be also utilised across other EA countries. 
There is a need to identify specific locations where investing in and 
incentivising MU development (incl. preferential access to funds) can 
be particularly beneficial (island communities, remote coastal areas). 

Atlantic Action Plan 
support team

naSco
North Atlantic 

Salmon Conservation 
Organization

Atlantic Arc  
Commission

neafc
North East Atlantic 

Fisheries Commission

oSpar
Oslo and Paris 

Convention

South Western Waters 
Advisory Council

The North Western 
Waters Regional 
Advisory Council

iccat
International 

Commission for the 
Conservation of 
Atlantic Tunas

North Sea Region 
Programme Secretariat

a Selection of Sea BaSin actorS relevant to Mu in the eaStern atlantic 
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OVERVIEW OF OPPORTUNITIES 

Wave & Tidal energy

OFW & Wave energy

OFW & Tourism

OFW & Fisheries

OFW & Aquaculture 

Aquaculture & Environmental 
Protection

O&G Decommissioning

Combination of multiple energy sectors (usu-
ally as part of the same physical platform), to 
maximise energy generation in a given location 
at sea, is being increasingly considered in the 
UK. For example, there is already experience 
combining offshore wave and tide energy in 
northern Scotland (Pentland Firth and Orkney 
waters), while a pilot test hybrid of wind and 
wave technology is to be commissioned (Caith-
ness). The UK currently has the largest amount 
of installed offshore wind capacity in Europe 
(40.8% of all installations). 

Tourism and offshore wind MU has already 
been established in many North Sea MS. Howev-
er, levels of integration vary from joint human re-
sources and organised boat visits within the wind 

farm zone, to renewable energy museums and 
visitor centres on land. It is interesting to note 
that the 500m safety zone around the wind farm 
(applicable in some countries) was not found to 
be a barrier to a successful boat tour – visibility 
of the wind farm was not compromised by the 
prescribed distance.

The situation combining fisheries within off-
shore wind farms, is quite different, given that 
Member States have very different approaches 
with regards to the integration of these two sec-
tors. Scotland appears to be the most advanced 
in this regard, while other countries are also 
increasingly considering this MU. In the Neth-
erlands, legislation regarding the safety zones 
around OWFs was recently relaxed for three 
windfarms. 

Salinity and water quality in the North Sea provide 
suitable conditions for aquaculture develop-
ment. Moreover, many of the North Sea countries 
have aquaculture development goals as part of 
their maritime policies. MU with offshore renew-
able energy is seen as an opportunity for moving 
aquaculture offshore and scaling up production. 
However, rough sea conditions still present a 
great challenge for the development of techno-
logical solutions that would enable this MU. 

 → Belgium has recently opened its four OWFs to 
aquaculture which will serve as good examples 
to other countries considering such solutions in 
the future.

Combinations of aquaculture (seaweed and 
shellfish) and environmental protection 
(Natura 2000), have mostly been implemented 
at a small-scale in Denmark where environmen-
tally friendly seafood is produced. Such practic-
es can be potentially replicable to remote areas 
of the North Sea or Atlantic where food security 
might be a challenge.

The decommissioning of O&G installa-
tions is also a relevant topic in the North Sea. 
To reduce decommissioning and removal costs, 
regulators and energy companies are increas-
ingly considering approaches for their re-use 
for other purposes such as renewable energy 
(e.g. wind energy or hydrogen storage) or carbon 
capture and storage. However, a clean sea bed 
policy has been adopted as a regulatory frame-
work for some Member States based on the 
OSPAR regulation, decision 98/3. The significant 
distance to shore and technological characteris-
tics prevent some O&G installations in the North 
Sea from being suitable for other uses. 

Scotland has an ambitious renewable 
energy target of meeting 100% 
of Scotland’s electricity needs 
from green sources by 2020, 
including offshore wind.

good practices
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OVERVIEW OF MAIN BARRIERS 
Combinations with OWFs: 

 → Power imbalance between the two developers, unclear procedures for 
joint licensing and difficulty adding another use, such as aquaculture, 
to existing licenses. 

 → Low motivation to invest in solutions is driven by unknown environmen-
tal cumulative impacts. Given that OWFs close to shore are more suit-
able for MU, opposition is possible from local communities and NGOs. 

 → Member States have different regulations with regards to fishing within 
the wind farms which is informed by cable burial rules and perceived risks. 

Aquaculture and environmental protection:

 → There are possible cases of incompatibility of aquaculture with existing 
MPA regulations, limiting the MU to specific locations

 → Aquaculture farmers lack entrepreneurial skills and capacity to indulge 
in this MU

O&G re-use: 

 → National clean sea-bed policies based on OSPAR decision 98/3

 → Distance to shore 

 → Technological characteristics of O&G installations and high risks given 
the novelty of the concept.

MULTI-USE POLICY OVERVIEW 

C
ountry

MU at national 
policy level

MU at individual 
administrative 
decision level

Economic 
incentives for 

MU

MU at Msp level - explicit 
reference to MU in 

National Marine Plans

MU in strategic 
documents

Barriers noted in reports and documents 

De

no no no yeS yeS
(German Maritime 

Spatial Plans)

→ Current Spatial Planning Policy is largely sectoral, with ‘priority’ areas assigned for single uses.
→ No assigned priority areas for commercial fisheries (special consideration given but no rights)
→ Power imbalances between maritime users (e.g. fisheries vs. wind energy industry) 
→ Fishing operations (both passive and active) are not permitted within OWFs
→ Lack of clear/open communication between stakeholders 
→ Lack of pilot facilities to showcase MU combinations

Dk

no no no no  
(but MSP in development 
and expected to consider 

the benefits of Mu in 
Danish waters)

no → Siting challenges, including connection to the grid and geomorphological conditions
→ No traditions for cooperation between the different sectors involved
→ Unclear insurance policy frameworks
→ Lack of larger pilots (diverse types and locations) and funding for scaling up
→ Lack of knowledge on the complications of licensing a joint OWF and aquaculture development
→ For OWF developers, unclear drivers/benefits for combining with aquaculture ventures
→ Lack of political encouragement

nl
yeS

(North Sea 2050 
Spatial Agenda)

no no yeS
(annex of the National 

Waterplan specifically ad-
dress MU as an objective)

no
 (depending on 

definition of strategic 
document)

→ OWF developers hesitant to co-locate due to complex administrative requirements and necessary infra-
structure modifications

→ Power imbalances between maritime users (e.g. fisheries vs. wind energy industry)
→ Cables for OWF are above ground, making bottom trawling (99% of Dutch Fishery sector) impossible

Be
yeS yeS yeS yeS

(Belgian Maritime Spatial 
Plan)

no → Lack of space for expansion of certain sectors, limiting certain MU potential (e.g. aquaculture)
→ Uncertainties over the ecosystem impacts, affordability, as well as public opposition issues
→ The maritime plan prohibits breeding of mussels on a commercial scale

uk

yeS
(Marine Policy 

Statement 
(2011) )

yeS
(uk: Scottish and Welsh 
National Marine Plans, 
sub-national / regional 

plans)

no
(not as MU but 
available from 

general and sec-
toral policies]

yeS yeS → Power imbalances between developers 
→ Technology constraints (esp. wave, tide) 
→ Regulatory framework unclear on MU (esp. when one use is already in place). Issues with local  

acceptance

fr
no no no 

(available on 
R&D)

no 
(present in MSP National 
law as ‘multi-purpose’)

Planned sector actions 
(marine renewables)

→ Legal, administrative and licensing processes are overly complex
→ Low TRL for local conditions 
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CASE STUDIES
OFFSHORE WIND AND COMMERCIAL FISHERIES 

EAST COAST OF SCOTLAND

The case study focused on an existing MU combination of commercial 
fisheries (especially static gears) and offshore wind farms that is already 
encouraged in Scotland’s marine legislation and National Marine plan. The 
case study identified and assessed current MU barriers, opportunities for 
further expansion and documented stakeholder experiences and percep-
tions at a local level.

The case study provides concrete recommendations in the sphere of 
funding, defining the role of government subsidies and innovation-leading, 
self-insured, utility-scale, OWF developers, as well as recommendations 
for marine planning and licensing, and technological innovation that can 
facilitate further implementation of this MU concept. It is argued that 
lessons learned from this case study are easily transferable to a number of 
other MU locations around the UK, North Sea and other EU sea basins [9].

Presented on a map as 4

TIDAL ENERGY DEVELOPMENT AND ENVIRONMENTAL 
PROTECTION AND MONITORING

NORTH COAST OF SCOTLAND – INNER SOUND OF THE PENTLAND 
FIRTH – NORTH SEA 

The Inner Sound is recognized as a highly active site that hosts some of the 
greatest resources for marine renewable energy generation in the world, 
with tidal current speeds reaching 5 m/s. The case study explored tidal 
energy development and its interactions with the marine environment. 
Given the pre-commercial status of the tidal energy industry, added values 
and negative impacts emanating solely from tidal energy development, as 
well as MU with environmental protection, future development is specula-
tive as there is currently insufficient data to support decision-making. The 
determination of the viability of co-locating tidal energy development with 
environmental protection areas and the primary MU combination analysed 
in this case study, is intrinsically dependent on the improvement of mon-
itoring tools, techniques, and platforms characteristic of environmental 
monitoring of tidal energy developments, the secondary MU combination 
analysed in this case study [10].

Presented on a map as 5
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OFFSHORE WIND FARMS AND MARINE 
AQUACULTURE OR FISHERIES 

GERMAN NORTH SEA EEZ – NORTH SEA 

This Case Study focused on the combination of offshore wind and fisheries 
or marine aquaculture in the German North Sea EEZ. The Case Study 
area encompasses all those areas designated as priority areas for the 
development of offshore wind power generation in the German Marine 
Spatial Plan.

Fisheries are a traditional use of the sea and are especially deeply rooted 
in coastal communities. At the same time, they do not have assigned 
priority areas under the German MSP due to the high spatial variability 
of their fishing grounds. Instead, they are awarded special considerations 
in the priority areas of other uses. This provision, though legally binding, 
does not yet compel MU. Marine aquaculture does not exist in the German 
EEZ, yet the MSP sets forth a framework for future development of this 
sector, which explicitly considers its combination with other uses like 
OWFs. These two uses, one established and one new, offer great potential 
for future MU [11]. 

Presented on a map as 6
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location of MuSeS caSe StuDieS in the north Sea
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ACTORS 
In the North Sea, industry actors and research institutions have had 
a strong role in developing the MU of offshore wind and aquaculture, and 
facilitating trial projects. In addition to EU programmes, both national 
and industry foundations have invested in MU projects. 

Offshore wind developers, specialised engineering consultancies, 
research centres and even classification bodies have been involved 
in multiple projects to date. However, as the aquaculture sector grows, as 
does the interest of mussel and seaweed business developers in 
MU. For example, Deepdock Ltd, a UK mussel cultivator, has successfully 
completed trials within the North Hoyle wind farm (RWE) in 2010, while 
further development is expected to take place in existing and future OWFs 
in Wales, and western England and Scotland.

RECOMMENDATIONS
For wider outreach and facilitation of MU policy development, 
involvement of maritime industry clusters and government led initiatives 
is crucial. Further involvement of public/private clusters, such as 
the North Sea Energy Political Initiative and the French Maritime Cluster 
would facilitate broader acceptance of the concept.

 → Existing examples of this include: Belgium Vision process MU stakeholder 
group, the MVI North Sea Energy Lab (including discussions on re-use of 
decommissioned O&G installations)[8], and FLOWW (Fishing Liaison with 
Offshore Wind and Wet Renewables Group).

More specific research on cumulative impacts is needed as well as de-
velopment of a proof of concept and business case that can be pitched 
to investors. For this, the commercial readiness level, as well as 
technological readiness level, should be addressed, analyzing consenting 
procedures, technological, safety and commercial risk, liability and insur-
ance implications, and overall costs and benefits of the given site. 

 → In Belgium, exceptions to regulations have been made to facilitate several 
experimental research projects on this MU in order to gain more knowledge 
about environmental implications.

Not all OWFs and decommissioned O&G gas platforms are suita-
ble for MU, mainly due to distance from shore, environmental conditions 
and their technological characteristics. 

More integrated involvement of spatial planners for MU site as-
sessment is required. This should include consideration of socio-economic 
and technological aspects and provide viable support to decision makers 
developing consenting procedures, liability and insurance regulation, 
and deciding on financial incentives.

exaMple

exaMple
DECOM North Sea

nSac
North Sea Advisory 
Council (fisheries) 

nS coMM
CPMR – North Sea 

Commission

North Sea Energy 
Cooperation 

helcoM
North Sea Countries’ 

Offshore Grid Initiative

oSpar
Oslo and Paris 

Convention

BDf
North Sea Region 

Programme Secretariat

ccB
North Sea Energy Forum

a Selection of Sea BaSin actorS relevant to Mu in the north Sea
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BALTIC SEA
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OVERVIEW OF OPPORTUNITIES 

OFW & Aquaculture 

OFW & Tourism

Tourism & UCH

The Baltic Sea has hosted many MU related pro-
jects to date, mainly driven by the large number 
of existing and planned OWFs and existing UCH 
sites. MU of aquaculture with offshore wind 
farms is seen as a potential opportunity to re-
duce costs of the two operators and open more 
suitable areas for aquaculture (including sites 
further offshore). 

 → A number of past projects have studied this MU, 
including theoretical concepts in Kriegers Flak, 
southern Sweden, as part of the MERMAID pro-
ject [12] and tests in the real environment of the 
Rødsand 2 OWF off the south coast of Lolland, 
Denmark, as part of the SUBMARINER project 
[13]. 

Combinations with extractive aquaculture 
are found to be in general more suitable, given 
the lower environmental impacts and low main-
tenance requirements.

In the Baltic, the Danish Wave Energy Test Center 
has hosted trial sessions of wave MU concepts 
(e.g. in combination with aquaculture). However, 
the technology readiness level is still low for the 

Baltic conditions with major barriers including 
small waves, winter ice, and the lack of a wave 
energy market and incentives.

In the coastal areas of Denmark, Sweden, Ger-
many offshore wind farms are already being 
consciously integrated into regional tourism 
activities. 

 → Several EU projects have also been exploring 
OWE development in the Baltic from tourism 
perspectives, amongst others. These include: 
4POWER, OFF.E.R and Baltic InteGrid.

By initiating offshore wind with tourism MU (e.g. 
boat tours for sightseeing), OWF developers 
may build a sense of pride around the OWF, so 
it becomes a symbol for the local region. This 
may, in turn, overcome acceptance issues and 
the “NIMBY” phenomenon (Not In My BackYard). 
As such, MU presents a mitigation option for 
potential negative impacts of the OWF. Tour 
operators see this MU as an innovative way to 
attract visitors and offer further educational 
content to their tours. 

This MU also provides benefits to local commu-
nities in terms of employment and new sources 
of recreation. Added financial value can also be 
derived if the two sectors share some of the 
operational activities, such as environmental 
monitoring, surveillance and data collection. 

MS which have yet to develop OWFs are con-
sidering such solutions in their maritime spatial 
planning processes. 

Although many MU combinations with the off-
shore wind sector have been examined in the 
southern Baltic in the past, MUSES have found 
that other less visible combinations involving 
UCH, environmental protection and tourism, 
might also have a strong potential in contrib-
uting to Blue Growth in the region. The Baltic 
Sea hosts exceptionally well preserved wood-
en shipwrecks, designated as UCH, attracting 
tourists (particularly divers) from all over the 
world. Coastal tourism is also an important blue 
growth sector in the Baltic, although highly sea-
sonal (mainly summer). Tourism combined with 
UCH (e.g. diving and walking trails) provides 
additional, innovative tourism opportunities that 
could potentially sustain the tourism sector all 
year round. Such initiatives could also provide 
an additional sustainable source of funding for 
UCH and environmental protection. 

Combination with offshore wind could 
enable scaling up of extractive 
aquaculture. Calculations of 
annual biomass production (mussels 
and seaweed) in the Rødsand 2 OWF 
(DK), imply that nitrogen could be 
considerably reduced, potentially 
contributing to lower levels 
of eutrophication in the Baltic 
[14] [17].

good practices

good practices
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OVERVIEW OF MAIN BARRIERS 
Offshore wind related MU:

 → Low financial power of individual aquaculture and tourism operators 
due to dispersion of the sector, implying that significant investments 
are required for aquaculture to be developed further offshore;

 → Lack of cost benefit analysis. Negative perceptions about financial 
viability (mainly resulting from the high insurance premiums, distance 
to shore, low product quality/value for invested resources);

 → Lack of legal and planning incentives to promote MU of OWFs with 
other activities;

 → Difficulty obtaining necessary environmental permits due to environ-
mental impact uncertainties and varying perceptions.

Tourism and UCH MU:

 → Low visibility of the sectors involved and associated services, low 
individual funding power;

 → Short season limiting suitable sites and economic sustainability 
throughout the year.

MULTI-USE POLICY OVERVIEW 

C
ountry

MU at national 
policy level

MU at individual 
administrative 
decision level

Economic 
incentives for 

MU

MU at Msp level - explicit 
reference to MU in National 

Marine Plans

MU in strategic 
documents

Barriers noted in reports and documents 

fi no no no yeS (not explicitly MU, but 
other terms)

yeS

ee
no no no yeS (not explicitly MU, but 

other terms)
yeS → Heritage Conservation Act and Regulation No 9 requires that divers have specific training and a UCH permit, re-

stricting opportunities for UCH exploration
→ Seasonality due to climatic conditions (e.g. ice cover)

lt no no no no no

lv no no no no (rather based on avoiding 
conflicts)

no

pl

no ? no yeS (MSP under develop-
ment, incl. key sea areas 

with assigned priorities and 
secondary functions)

yeS
(MSp)

Se

yeS no Yes
(Swedish MSp Roadmap

Marine Spatial Planning –
Current Status, 2016)

yeS
(MSp Roadmap)

→ Relevant authority for policy making, planning and permitting of maritime uses depends on the sector, specific topic 
and distance from shore

→ Cost-benefit analysis must be conducted for OW developments, currently discouraging new ventures due to the high 
financial cost involved

Dk
yeS

The Act on MSP, 
2016

yeS (for
individual themes 
such as fishing)

no yeS yeS → Lack of legal and planning incentives
→ Licensing procedures differ depending on type of organisms cultivated and locality of the planned aquaculture site
→ Environmental impact uncertainties make it difficult to obtain necessary environmental permits

De

no yeS
(endorsement of MU, 
referring to specific 

Mu combinations)

no yeS/no
(rather integrative planning 

in order to co-ordinate 
growing spatial conflicts of 

maritime uses)

yeS → Lack of legal and planning incentives for MU with offshore wind
→ Current MSP specifies ‘priority’ areas assigned to single-use only
→ Stringent, complicated and lengthy permitting processes (aquaculture and OW)
→ Concerns regarding the environmental impact of all types of aquaculture
→ Open net cage farming is not allowed
→ Cost of sustainable aquaculture Best Available Technology (BAT), most of which still in the research stage
→ Lack of pilot facilities and areas to showcase MU combinations
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CASE STUDIES
OFFSHORE WIND, TOURISM AND 
AQUACULTURE 

SWEDISH ISLAND OF GOTLAND 

The study area is located in the southern part of 
Gotland, the largest island of the Baltic Sea. Got-
land is one of Sweden’s most renowned tourist 
destinations. In Sweden, mussel aquaculture for 
the culinary market occurs in the west coast. In 
the Baltic Sea, mussels are too small to be used 
as food (due to low salinity) and can instead be 
used as feed for poultry and fish. Bockstigen, 
Sweden’s first wind farm (1998), situated around 
4 km from the coast, is exploring opportunities 
for combination with boat trips or aquaculture 
(seaweed and mussels).

Key questions, to be answered by future stud-
ies and pilots, include the logistics of attaching 
aquaculture infrastructure to OWF foundations, 
appropriate depths to put lines, how to cope 
with ice formation, etc. Moreover, cumulative 
and in-combination effects need to be carefully 
assessed to address potential impacts of in-
creased tourism activity. While developers are 
open to join pilot projects, policy support is re-
quired [16].

Presented on a map as 7

OFFSHORE WIND AND 
AQUACULTURE

SOUTH COAST OF LOLLAND-FALSTER – 
DENMARK – BALTIC SEA

This case study focuses on the MU combination 
of offshore wind farms and mariculture as an 
approach to nutrient remediation, against the 
background of the current state of algal blooms 
in the Baltic sea waters and existence of Den-
mark’s oldest OWF in Lolland-Falster.

The main economic drivers of the island include 
maritime transport (trade and ferry lines), wind 
energy and tourism (land and sea). MU combina-
tions in the marine sector have never occurred 
in Denmark or been considered at the local level. 
Therefore, this case study provides an opportu-
nity to take advantage of the economic drivers 
of offshore wind and tourism and the need for 
nutrient remediation, to test and explore possi-
bilities for making additional gains and integrate 
current sectors for economic, environmental as 
well as social (local and institutional) benefits.

The success of any proposed MU combination 
depends on in-depth assessment of the im-
pacts (social, economic and environmental) 
of these combinations, proof of concepts and 
business models for financial and investment 
support. Integration into local marine and coast-
al development planning and cross-sectoral 
multi-stakeholder dialogue, backed by strong 
institutions with the capacity to function effec-
tively, is also vital [17].

Presented on a map as 8

location of MuSeS caSe StuDieS in the Baltic Sea 
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RECOMMENDATIONS 
MU with OWF

Future OWF developments in the central and north Baltic have an oppor-
tunity to consider MU options right from the pre-planning stage to ensure 
their easier realisation.

 → In Poland, nine binding concessions have already been given for OWFs and 
their suitability for MU is being discussed through the ongoing MSP process.

Early engagement of local communities to discuss site selection, 
layout and design, as well as clarification of relevant regulations, funding 
and ownership of an OWF can contribute to higher rates of acceptance, 
the identification of suitable tourism activities related to OWF and the 
establishment of necessary agreements between the two users. 

In Germany, the new Arkona wind farm could potentially be suitable for the 
development of such MU activities in the future. However, further support 
for local tour operator activities is necessary, by means of entrepreneur-
ial guidance, financial support and wider promotion. 

 → Middelgrunden OWF in Denmark provides a good example of early engagement 
of the local community, resulting in cooperative ownership and attractive layout 
of the wind farm. 

For combinations of OWF with seaweed or shellfish aquaculture, more 
site specific studies on pilots in the real environment will be needed to 
assess cumulative impacts and identify profitable sites. 

 → The Baltic Blue Growth project [15] is developing a pan-Baltic map on viable 
regions for mussel growth which can be used in future MU siting exercises.

MU with Tourism

While diving is not possible in all areas of the Baltic due to low visibility, oth-
er options, such as virtual tours and walking cultural trails, can establish 
synergies with UCH and are also less dependent on seasonality. Sufficient 
funding, marketing and promotion of UCH tourism activities at the 
Sea Basin level is needed in order to realise such endeavors. 

Sea basin/macro-regional projects involving the business community built 
on the results of initiatives carried out so far shall be further encouraged, 
while macro regional strategies can serve as strong cooperation 
platforms and dissemination mechanisms.

 → Projects such as BalticRIM are important in this regard, aiming to 
identify UCH sites suitable for combined use.

 → The Finnish Heritage Agency shares information with the public on 
UCH diving permitted areas. This has fostered better relationships and 
coordination between the UCH authorities and diver clubs to promote 
Tourism, UCH and Environmental Protection MU and divers feel a sense 
of pride and duty in monitoring and conserving these sites.

exaMple

exaMple

exaMple
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ACTORS 
National wind industry associations, and public-private clusters 
and partnerships (e.g. State of Green, Denmark, and the German Off-
shore Wind Energy Foundation) support MU and are likely to be important 
in the future to bring relevant public and private actors together. 

For less visible tourism combinations, intermediaries and associations 
have a strong role in creating new perspectives for business partnerships 
by gathering relevant tourism stakeholders and maintaining networks of 
local tour operators.

BaSrec
Baltic Sea Region Energy 

Cooperation 

BSSSc
Baltic Sea States Sub 

Regional Co-operation 

helcoM
Baltic Marine Envi-

ronment Protection 
Commission

BaltfiSh foruM

cBSS
Council of the Baltic Sea 
States (Monitoring Group 
on (underwater) cultural 

heritage)

ncM
Nordic Council of 

Ministers

vaSaB
Vision and Strategies 
Around the Baltic Sea 

BDf
Baltic Development 

Forum

ccB
Coalition Clean Baltic

SuBMariner
SUBMARINER Network 
for Blue Growth EEIG

wwf – Baltic

World Wildlife Fund  

BSag
The Baltic Sea Action 

Group

cpMr BSc
CPMR Baltic Sea 

Commission

Interreg BSr
EU Strategy for the 

Baltic Sea Region (array 
of instances participat-
ing in the coordination 
and implementation)

a Selection of Sea BaSin actorS relevant to Mu in the Baltic Sea
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MEDITERRANEAN 
SEA 
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OVERVIEW OF OPPORTUNITIES 
Tourism, Fisheries & 
Environmental Protection 
(pescatourism) 

Tourism & Aquaculture

Aquaculture & Wind /wave

Tourism & UCH

O&G related MU

The continuous growth of tourism in the Med-
iterranean is informing the diversification of 
the sector, where local fishers and their wid-
er communities, see increasing demand as an 
opportunity for alternative sources of income. 
‘Pescatourism’ is a popular activity whereby 
fishers engage tourists in sustainable fishing 
boat tours. This MU has been identified (includ-
ing pilots) in six out of the eight Mediterranean 
countries analysed including Italy, Spain, France, 
Cyprus, Greece and Malta. For example, in Italy, 43 
FLAGs were identified to be exploring eco-tour-
ism activities, some of which have formed around 
existing MPAs. Amongst these is the FLAG of 
Costa dei Trabocchi which supports the diver-
sification of artisanal fishers into pescatourism, 
improving their marketing activities and engage-
ment in direct sales. In some cases, pescatourism 
or aquaculture have also been combined with 
environmental protection and conservation.

 → The Piran Bay in Slovenia hosts a fish farm (sea 
bass and mussel production) in a fishing reserve 
area and Natural Park.

Aquaculture is also an eminent traditional 
coastal sector in the Mediterranean Sea, espe-
cially in France, Greece and Italy, and in some 
cases combined with tourism and environmen-
tal protection. 

 → For example, active experience of this combina-
tion was identified in the Cavallino-Jesolo mussel 
plant in the northern Veneto region, Italy, where 
sport-recreational fishing and guided tours take 
place within aquaculture locations. In Malta, an-
other form of this MU exists which involves or-
ganised diving in open sea Blue fin tuna farming 
cages, located 1 mile offshore. 

The main driver is related to the economic ben-
efits of combining both sectors, resulting in 
reduced costs, as well as the availability of 
funds (EMFF) to diversify the aquaculture sec-
tor. Moreover, aquaculture can be potentially 
combined with a small scale wind or wave 
energy installation to limit the fossil fuel de-
pendence of aquaculture operations and lower 
costs long term. However, in the Mediterrane-
an, such concepts are still in the early explor-
atory phase. 

Underwater Cultural Heritage (including un-
derwater objects, artefacts, ship wrecks, sunken 
ruins and cities) is also largely present in the 
Mediterranean and has potential for combina-
tion with tourism activities, such as recreational 
diving and environmental protection. 

Another well-established sector is O&G ex-
traction (especially in the Northern Adriatic 
Sea). There are currently 20 O&G platforms 
in the Northern Adriatic planned to be decom-
missioned in 2020. Authorities are screening 
opportunities to re-use existing platforms after 
decommissioning for MU purposes such as re-
newables energies (e.g. wind energy or hydro-
gen storage), logistic support for aquaculture 
devices or as tourist attractions (e.g. marinas, 
gastronomic experiences, and diving)

The Mediterranean has exhibited 
continuous tourism growth 
over the past two decades [18] [19].

good practices

good practices
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OVERVIEW OF MAIN BARRIERS
Aquaculture or fisheries with tourism: 

 → Restrictions, as well as lack of clarity and detail in legislation which 
limits the hosting of tourists on board fishing/aquaculture vessels 

 → A possible increase in touristic pressures in already overcrowded areas, 
with the potential for cumulative impacts on coastal regions. This may 
also lead to competition and conflict with other conventional touristic 
services 

Renewable energy related MU: 

 → Maturity of renewable energy as a single sector is still very low limiting 
the development of a MU. Barriers include the low TRL, high risks and 
insurance premium as well as the regulatory framework. 

O&G related MU:

 → Lack of pilots and assessment of the applicability of international prac-
tices

 → Unknown risks and liability implications for infrastructure reuse, during 
/after the reuse period 

 → High costs of decommissioning 

UCH related MU: 

 → The risk of UCH object theft is very high and therefore archaeological 
authorities are often reluctant to provide information about, and facil-
itate access to, UCH sites.

MULTI-USE POLICY OVERVIEW 

C
ountry

MU at national 
policy level

MU at individual 
administrative 
decision level

Economic incen-
tives for MU

MU at Msp level - explicit 
reference to MU in National 

Marine Plans

MU in strategic documents Barriers noted in reports and documents 

eS

no no no no  
(no National Marine Plans 

in place)

Initial analysis and studies under the Marine Strategy Framework, 
has been useful for the initialisation of MSp processes in Spain, 

constituting analysis of the blue economy sectors. It also briefly 
considers potential interactions and co-existence

→ No regulatory framework of legislation, covering the Mu defini-
tion which inhibits the efficient co-existence of sectors 

→ Security and defence policy needs to be taken into account as it 
could be non-beneficial to other blue economy sectors

fr
yeS no no no  

(no National Marine Plans 
in place)

National Strategy for Sea and Coast; Technical notes of the Minis-
try of Ecological and Solidarity Transition

it
yeS yeS  yeS no  

(no National Marine Plans 
in place)

National Strategic Plan for Aquaculture 2014–2020; European Mar-
itime and Fisheries Fund – Operational Programme for Italy (2014) 

Si
yeS yeS no  

(no National Marine Plans 
in place)

yeS – Diversification of fisheries and of tourism products are the 
main concepts possibly supporting Mu

hr
no no yeS no  

(no National Marine Plans 
in place)

National Strategic Plan for Aquaculture Development 2014–2020 
and National Strategic Plan for Development of Fisheries (2013)

gr
yeS yeS yeS no There is implicit mention of no prohibited coexistence in sectoral 

plans/laws
→ Potential restrictions such as keeping a specific distance 

between two or more uses in the same area or obligations to 
comply with safety and environmental standards

Mt yeS yeS yeS yeS no

cy yeS yeS yeS yeS no

29This project has received funding from  
the European Union’s Horizon 2020 research and innovation 
programme under grant agreement no 727451

29

M
EDITERRAN

EAN
 SEA 



CASE STUDIES
TOURISM AND O&G DECOMMISSIONING DRIVEN MU 

NORTHERN ADRIATIC SEA

The Northern Adriatic hosts a broad range of maritime uses, nature pro-
tection and underwater cultural heritage sites. Coastal and maritime 
tourism is very diverse and is the main socio-economic driver in the 
region. The Veneto and Emilia Romagna regions also have strong, historical 
traditions in aquaculture (clam and mussels) and fisheries, accounting for 
65.7% and 10% of the total national production respectively. The only O&G 
activity takes place through methane gas extraction in the marine area of 
the Emilia-Romagna Region where there are approximately 68 offshore 
platforms, most of them within 12 nautical miles from shore.

The case study explored the potential of four MU combinations related to 
coastal and maritime tourism:

 → Tourism and Fisheries

 → Tourism and Aquaculture

 → Tourism and Environmental Protection

 → Tourism and Underwater Cultural Heritage

As well as a further two related to decommissioning of O&G offshore 
platforms:

 → O&G decommissioning and Renewable Energies

 → O&G decommissioning, Tourism and Aquaculture [20].

Presented on a map as 9

location of MuSeS caSe StuDieS in the 
MeDiterranean Sea

9

10

MARINE RENEWABLE ENERGY & DESALINATION, 
FISHING & TOURISM

THE SOUTH AEGEAN: THE CASE OF MYKONOS ISLAND, GREECE

In Mykonos, tourism is the cornerstone of the local economy. The island 
is world famous as a touristic attraction particularly for those who seek 

“destinations of luxury” or “fun”. 

The main focus of the Greek case study was to examine potential synergies 
between offshore renewable energy & desalinisation, as well as between 
fishing activities and recreational/touristic ones. The former does not 
currently exist in Mykonos, while the latter is operational but at an early 
stage. 

In all, nineteen stakeholders from different action arenas were contacted 
to gather their perceptions; the two MUs showed neutral potential, and 
drivers and barriers for their development were also explored. 

Active involvement of local communities in such projects, as well as the 
adoption of a clear strategic vision by national policy developers related 
to energy development priorities would facilitate suitable investments [21].

Presented on a map as 10
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RECOMMENDATIONS
Tourism related MUs

MU concepts should be promoted through the sea basin wide strategies 
and initiatives, as important concepts that can contribute to the sustainable 
Blue Growth in the Mediterranean.

EU level funding schemes have an important role in supporting 
MU pilot initiatives related to fishery and aquaculture in combination 
with tourism. However, national and local authorities should also provide 
alternative solutions to support fishers by providing incentives and 
micro credit to small scale fishers, especially in cases where funding 
cannot be accessed from the EMFF.

It is essential that legislation on tourism driven MU, such as pesca-
tourism and aquatourism, is well defined, as well as accepted income 
levels, taxation levels, gear restrictions, and safety measures 
to reduce the administrative burden that small scale fishers, especially 
those on islands and peripheral regions, face in engaging in pescatourism. 
Working groups on tourism driven MU  should also be created to 
inform how such legislation and regulation could be best designed and 
implemented.

 → The French Department of Fishing and Aquaculture host a national working 
group on pescatourism and the Spanish General Secretariat of Fisheries, 
through the General Directorate of Fisheries Management, have created the 
Technical Working Group for Fisheries and Aquaculture Diversification (DIVER-
PES). Both of these groups provide guidance on strategic priorities, objectives, 
promoting and applicable regulations in relation to pescatourism.

 → The East Sardinia FLAG in Italy, established a microcredit fund as a response 
to fishermen’s financial needs and to support initiatives related to the fisheries 
sector by using a private credit company and a member of the East Sardinia 
FLAG.

Offshore renewable energy related MU

Maritime clusters should be used as a conduit to support networking 
among relevant sectors and creating synergies for innovation. Continu-
ous support for the EU wide projects on MU is important as these 
have a strong role in knowledge transfer among EU Member States and 
could ensure that some of the MU solutions from northern EU are 
adapted and replicated in the Mediterranean. Nevertheless, better 
involvement of industry actors and public authorities in such projects is 
crucial to ensure their commercial application.

Decommissioned O&G installations:

The creation of an international knowledge exchange platform is required 
to share experience and guidelines for best available practices 
in O&G platform decommissioning.

 → The Italian Ministry of Economic Development together with the Ministry 
for Environment, Land and Sea are preparing a set of guidelines for 
O&G installation decommissioning and reuse, involving a wide pool of 
actors through the “Forum on the future of Platforms”.

exaMple
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ACTORS
Sea basin level institutions and strategies in the Mediterranean (such 
as the General Fishery Commission for Mediterranean and Black sea, EU 
Strategy for the Adriatic-Ionian Region and related action plans), regional/

national actors and maritime clusters have been identified as the ac-
tors necessary to provide the enabling environment and a framework for 
the implementation of MU.

aScaMe
The Association of the 
Mediterranean Cham-

bers of Commerce and 
Industry

feap-Medcom

Federation of European 
Aquaculture Producers- 

Mediterranean Aqua-
culture Commission

Med-Reg

Association of Mediterra-
nean Energy Regulators

cieSM 
The Mediterranean 

Science Commission

gfcM
General Fishery 

Commission for Mediter-
ranean and Black sea

oMe
Mediterranean Energy 

Observatory

wwf Med

World Wildlife Fund 
Mediterranean

cpMr-iMc
Conference of Peripheral 

Maritime Regions – 
Intermediterranean 

Commission

gSo BlueMed wg
Senior Officials Group of 
BlueMed Working Group 

UfM

Union for the 
Mediterranean

weStMeD
Support team for the 

Western Mediterranean 
Maritime Initiative 

euSair
EU Strategy for the 
Adriatic and Ionian 

Region Facility Point 

MeDpan
Mediterranean Marine 

Protected Areas

unep-Map
United Nations Envi-

ronment Programme 
– Mediterranean Action 

Plan

a Selection of Sea BaSin actorS relevant to Mu in the MeDiterranean 
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BLACK SEA
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OVERVIEW OF OPPORTUNITIES 

Tourism & Fisheries 

Fisheries & Environmental 
Protection

Tourism & UCH

Environmental Protection and Fisheries 
was identified in both Bulgaria and Romania. The 
main potentials and enabling factors for the MU 
combination in Romania (found in “Vama Veche 

– 2 Mai” Marine Reserve – a Natura 2000 marine 
site) are clear legislation both on protection of 
the marine area and on the fishing activities per-
mitted there, with a ban on commercial fishing 
in the marine reserve. 

The MU combination identified in Bulgaria is lo-
cated in Chengene Skele Bay. It is a Natura 2000 
site where a small fishermen village was estab-
lished 40 years ago. The most relevant drivers 
for its development are its geographical location 
and available funding opportunities. Funds are 
provided under the Operational Programme “En-
vironment” (for environmental protection meas-
ures), the “Maritime and Fisheries” Programme 
(for fishing activities and investments), and in 
Burgas’ municipal Development Plan (for im-
provement of the residential area).

Environmental Protection, Tourism and 
Fisheries was identified in both Bulgaria and 
Romania (the MU combination in Bulgaria also 

includes aquaculture). The main potentials and 
enabling factors for the MU combination in Roma-
nia (found in “Danube Delta Biosphere Reserve” 

– a Natura 2000 site) again is clear legislation 
on the status and the activities permitted in the 
protected area, and the availability of funds for 
its development. 

The MU combination identified in Bulgaria is 
located near cape Kaliakra (three Natura 2000 
sites located both in the sea and on the shore). 
The most relevant drivers for development of 
the activities there are the existence of legal 
instruments on environmental protection, the 
soon-to-be-approved Integrated Management 
Plan of the area and availability of numerous 
archaeological sites, tourist attractions and fish-
ing traditions.

Role of the General Fisheries Commission 
for the Mediterranean (GFCM)

GFCM has a strong role in both the 
Mediterranean and Black Sea, promoting 
the development, conservation, rational 
management and best utilization of living 
marine resources, as well as sustainable 
development of aquaculture in the 
region. It provides recommendations for 
management and capacity development 
and serves as an information exchange 
platform in the area. 

Approximately 85% of 
Mediterranean and Black Sea stocks 
assessed are fished at biologically 
unsustainable levels [22]

Tourism and Underwater Cultural Heritage 
was identified in both Bulgaria and Romania. 
The two driving factors for this MU combination 
are:

 → the existence of policy and legislation on pro-
tection and preservation of national historical 
heritage;

 → publicly available information on the loca-
tions of shipwrecks and other underwater 
relics, suitable for scuba diving.
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OVERVIEW OF MAIN BARRIERS 
The MU concept is relatively novel to the region and is not yet defined or 
explained in policy and legal documents. 

Environmental Protection and Fisheries: 

 → Lack of funds for monitoring and protecting the Marine Reserve “Vama 
Veche – 2 Mai” and lack of personnel at the National Institute for Marine 
Research and Development “Grigore Antipa” – Custodian of Vama Veche. 
With regard to the MU combination identified in Bulgaria, the most 
relevant barriers hindering development are persisting problems of 
regulation of local estates and lack of sufficient funds for development 
of the fishers’ village.

Environmental Protection and Tourism and Fisheries:

 → In Bulgaria, restrictions include a ban on construction activities sur-
rounding Cape Kaliakra and strict rules for environmental protection. 

 → In Romania (Danube Delta Biosphere Reserve), the MU combination’s 
development, in particular tourism and fishing activities, is hindered 
by its remoteness from the main business hub (Bucharest) and tourist 
locations (e.g. Constanta), and from the main road networks.

Underwater Cultural Heritage and Tourism MU: 

 → the strict control applied by authorities over the protection of ship-
wrecks and other relics found on the seabed and rules prohibiting 
scuba diving.

MULTI-USE POLICY OVERVIEW 

C
ountry

MU at national 
policy level

MU at individual 
administrative 
decision level

Economic incen-
tives for MU

MU at Msp level - explicit reference to MU in 
National Marine Plans

MU in strategic documents Barriers noted in reports and documents 

ro

no no no The Maritime Spatial Plan is not yet developed. 
There is one regional and four local plans finalized 
until 2014 under the Integrated Coastal Zone Man-

agement (ICZM) principle

Not mentioned Not identified. Legislation on environmental protection 
states which activities are permitted in protected areas 

and which aren’t.

Bg
no no no no Not mentioned Not identified. Legislation on environmental protection 

states which activities are permitted in protected areas 
and which aren’t.
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MAIN MUSES PROJECT DELIVERABLES 
Case study comparative analysis discusses the development po-
tential of MU in European seas across ten case studies. A total of 16 MU 
combinations already implemented, or with potential for implementa-
tion are considered, involving 13 maritime sectors (both commercial and 
non commercial uses). Results were based on about 120 interviews with 
stakeholders, a workshop and focus group discussions. Commonalities 
and contrasts amongst MU drivers and barriers are illustrated, as well as 
expected added values and potential negative impacts. The report also pro-
vides a structured overview of recommendations from local stakeholders 
of the actions required to boost MU development in case study areas [23].

MU concept in European Sea Basins details the state of development 
of the MU concept in EU Member States and a summary of comparisons 
between the 5 European Sea Basins. The identified MU combinations are 
analysed using data from interviews and workshops involving over 195 
stakeholders. A total of 19 MU combinations are studied, identified over the 
course of the MUSES project. In depth analysis is conducted for 8 of these 
MUs. The most crucial Drivers, Barriers, Added values and Impacts (DABI) 
for given combinations in each of the sea basins are also presented [2].

The EU wide Multi-Use Action Plan provides both the conceptual orien-
tation and concrete actions required for further developing MU in European 
seas, highlighting the need to deliver full blue growth potential within a 
sustainable and equitable approach. It builds on past research, ongoing 
MU experiences and extensive discussion with relevant stakeholders to 
ensure that the actions suggested are relevant, timely, and realistic. The 
Action Plan highlights actors responsible for taking forward proposed 
actions and, where relevant, the governance level (local, national, sea 
basin or international) at which the action should take place.

MU Analysis provides a clear overview of MU potential (including en-
vironmental, economic and societal benefits) for 13 MU combinations. It 
also highlights major barriers (inappropriate regulations, operational, 
environmental, health and safety, societal and legal aspects) stalling the 
transition of MU from concept to practical implementation. The report 
builds on efforts undertaken over the course of one year, at sea basin, 
national and case study levels, including stakeholder input and four local 
and EU wide stakeholder workshops. The report highlights good practices 
and case studies across EU related to MU concepts [24].

The overall aim of the Stakeholder Profiles report was to gain a better 
understanding of relevant actors in the context of MU implementation. 
The report takes into account actors at different geographical scales and 
those identified to be responsible for drivers and barriers for MUs. This 
document serves as practical guidance for those planning to develop 
certain MUs, to understand which actors might be in favour or against 
such developments, regardless of their attitude towards MU development 
in general. It provides a characterization of stakeholders including their 
power, organisation, activities in the field of MU, and overall attitude 
towards MU [25]. 

All public project deliverables  
are available at:  
muses-project.eu/downloads/
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SEA BASIN OVERVIEW:  
RESEARCH PROCESS 
MUSES project case studies, national and sea basin reports were analysed 
across sea basins to understand the STATE OF DEVELOPMENT 
of MUs across Europe. The analysis shows that a multitude of factors 
influence economic development across EU sea basins and consequently 
the opportunities for certain MU concepts. These relate mainly to geomor-
phological characteristics and environmental conditions, the availability of 
resources and national development targets addressing certain maritime 
sectors.

The MUSES project has conducted >195 INTERVIEWS alongside exten-
sive desk research over a 20 month period to understand MU perspectives 
in all sea basins. This research process was the basis for the project 
reports which all fed in to these factsheets.

MeDiterranean Sea

53

Baltic Sea

48

north Sea

38

eaStern atlantic

37

Black Sea

19

117 
interviewS 

1 
focuS group 

1  
workShop 

195 
interviewS

in 5 eu Sea BaSinS:

public 
authorities research business

Interviewee 
backgrounds

37This project has received funding from  
the European Union’s Horizon 2020 research and innovation 
programme under grant agreement no 727451



STEP BY STEP APPROACH 
STEP 1 
MU Definition & Typology 

STEP 2.1 
Overview of MU initiatives and identification of potentials in five Euro-
pean sea basins (the Eastern Atlantic, the North Sea, the Baltic Sea, the 
Mediterranean Sea and the Black Sea) was conducted at national (23 EU 
countries) and case study levels (11 case studies of subnational scale). 
During the initial scoping process (desk research of past and ongoing 
MU related projects, marine spatial plans, marine policy documents and 
industry reports), 19 MU combinations were identified.

STEP 2.2
Identification of MU Drivers, Added values, Barriers, and negative Im-
pacts (DABI) was conducted for each of the MU combinations. 

Drivers and barriers have been further defined in the Analytical Framework 
and divided into “real” and “perceived“ in order to differentiate their origins 
and identify appropriate actions to address them. 

STEP 2.3 
Further data collection was conducted via interviews with stakeholders 
and additional desk research to fill identified research gaps. In parallel, 
analysis of stakeholder profiles [25] was conducted to advise ongoing 
engagement processes on the national and case study levels. 

STEP 2.4
Analysis of MU potentials and evaluation of overall MU effects were 
conducted as two separate, but complementary, processes at national 
and case study levels. 

STEP 2.5 (undertaken only for the case studies)
Analysis of Focus Areas – Case studies were further analysed through key 
questions defined for each of the following topics: 
1. Addressing MU development potential
2. Boosting Blue Maritime Economy 
3. Improving environmental compatibility 

Results of case study analyses were compiled and published as case 
study fiches.

STEP 3: 
Integrated sea basin analysis of MU 
Results of country-based analyses were documented as country fiches and 
subsequently analysed at Sea Basin level. The Sea Basin Final Report 
[2] presents an overview of the profile and state of development of MU 
practices across the sea basin, including intra-country and trans-boundary 
aspects. Detailed results from case studies analyses were not included at 
this stage. Comparative analysis of Sea Basin potential and barriers was 
also conducted and presented in the Sea Basin Comparative Report.

STEP 4 
Iterative analysis and generation of the action plan 
The final step comprised the integrative analysis of findings at the sea 
basin, national and case study levels for eleven MU combinations [24]. 
Knowledge gaps were identified and filled through additional desk research 
and consultations with stakeholders. This fiche presents the summary of 
this analysis per sea basin. The analysis itself generated a large number 
of recommendations and actions which were fed in to the action plan. 
Additional consultations with stakeholders (via interviews and workshops), 
as well as their review of the draft action plan, allowed for the finalization 
of the project’s final output. 

DRIVERS = factors 
promoting / supporting 
/ facilitating / strength-
ening MU development. 

BARRIERS = factors 
hindering / preventing / 
negatively affecting MU. 

ADDED VALUES = the 
benefits or positive 
effects/impacts of 
establishing or 
strengthening MU 

IMPACTS (NEGATIVE 
IMPACTS) = the 
consequences or 
negative effects/im-
pacts of establishing or 
strengthening MU. 

The muses public deliverables: “Analytical Framework” and 
“Case Study Methodology” outline in further detail the methodol-
ogy applied on various levels 
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