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1 GEOGRAPHIC DESCRIPTION AND GEOGRAPHICAL SCOPE OF THE ANALYSIS

Version 1.1

This case is based around the offshore wind park of Rgdsand 2, which is located in the Danish Baltic
Sea, off the southern coast of the island of Lolland. There is 600km of coastline with sandy shores of
gentle gradient, low salinity and shallow waters. There are no tides in the Baltic Sea, but the brack-
ish sea water exchanges and merges with the numerous fresh water rivers and streams feeding into
the sea basin and the saltier passage through the Kattegat to the North Sea according to the pre-
vailing winds. In the shallow waters off the south coast of Lolland the water varies in salinity be-
tween approx. 8 and 13 PSU (Christensen et al. 2009).

FEHMARN
]

Figure 1 Map of Lolland-Falster showing the areas designated to Natura 2000 (red diagonal lines) and the
Wind Parks of Nysted (on the right) and Rgdsand 2 (circled) to the left of Nysted Wind Park

The surrounding area is largely designated an EPA/Natura2000 area and there are wildlife reserves
lining most of the coastline of this part of Lolland. Together with the Water Framework Directive,
the Natura2000 areas limit the possibility to establish fish farms at the present time.

Redsand Wildlife Reservation was established in order to protect the Harbour/Spotted seal colony
and comprises 450 hectares of the fairway around the western part of Rgdsand shelf. This part of
the reservation consists of a small bare strip of land that is flooded regularly according to the
weather conditions.

The Rgdsand 2 offshore wind park covers an area of 34 km2 and comprises of 90 Siemens wind tur-
bines. The closest shoreline is 1,7km away and it is 3,1km from Nysted Wind Farm. The depth of the
water here varies between 5,5 and 12 metres.
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2  CURRENT CHARACTERISTICS AND TRENDS IN THE USE OF THE SEA

Shipping and transport

The main driving economic sectors concerning the water surrounding the islands of Lolland-Falster
are maritime transport (trade and ferry lines), wind energy and tourism. The waters off the south-
ern coast of the islands in south-east Denmark have always been part of complex and busy
transport axes; east-west (long-haul maritime transport between the North Sea, the Baltic and Rus-
sia) and north-south (ferry and maritime leisure activities between Denmark and Germany).
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Figure 2 Showing trade fairways (dotted lines) and HELCOM Accident Risk Areas (blocked areas) around Lol-
land-Falster, excluding ferry lines. Source: EfficienSea (http://maps.efficiensea.org)

Offshore Wind

The world’s first offshore wind park was established on the northern coast of Lolland, at Vindeby in
1985 and since 1999 the wind turbine industry has had a major influence on the industrial port
town of Nakskov on Lolland, replacing many of the jobs that were lost when Nakskov Shipyard
closed in the mid-nineties (S. Magnoni, A. Bassi, 2009). Between 2003 and 2007, two major off-
shore wind parks, Nysted Wind Park and Rgdsand 2 were established 10 km off the south coast of
Lolland; Nysted Wind Park, established in 2003, owned by DONG Energy (80%) and E.ON Sweden
(20%) and Rgdsand 2, established in 2007 and owned by SEAS-NVE (80%) and E.ON (20%). Together
they have the capacity to produce 380,6 MW of electricity (about 3% of total Danish electricity
needs).

Tourism

Tourism is one of the largest land-based economic sectors on Lolland, with popular beach resorts
and sea-based activities accounting for most of this. Lolland’s 600km of coastline, gentle gradient of
sandy shores, low salinity and shallow and warm waters in the summer have contributed to an in-
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creasingly important income from, amongst others, water-based tourism, a trend which is expected
to increase considerably in the future. Lolland Municipality together with Business Lolland-Falster
is currently making a “Plan of Potentials 2030” for tourism development on the south coast of Lol-
land, including the increase of coastal tourism as part of its strategy.
(http://www.businesslf.dk/turisme) (http://www.southbaltic-offshore.eu/reports-
studies/img/OFFSHORE_WIND_FARMS_AND_TOURISM.pdf)

The new, high-speed rail transport between Copenhagen and Rgdby on Lolland in connection with
the planned Fehmarn Belt construction is expected to increase the number of tourists to Lolland as
well as attracting commuters to purchase property in the area.
(http://lolland.viewer.dkplan.niras.dk/media/224939/Plan-og-udviklingsstrategi-2016-2030-Det-
nye-Lolland.pdf) The two wind parks, Nysted Wind Farm and Rgdsand 2 can clearly be seen from
the quaint village of Nysted (Lolland) and the ferry terminal towns of Rgdby (Lolland) and Gedser
(Falster). Fishing tourism has been identified as a growing sector and active holidays including sea-
kayaking, sailing, kite-surfing and wind-surfing are increasingly popular in this area of Denmark
(http://www.visitlolland-falster.dk).

Lolland Municipality has branded itself on its focus on renewable energy since 2009 when it pub-
lished an ambitious Climate Strategy on the basis of the report “Green Energy Lolland-Falster”
(http://klimabyggeri.dk/lolland.php) One of the spin-offs is a reasonably well established clean-tech
tourism, which also involves the possibility of visiting the offshore wind parks by boat from Nysted.

Environmental Protection

There are large protected Natura2000 areas across most of Lolland, administered by the Ministry of
Environment, due to the presence of rare biological species, including the white-tailed sea eagle.
The largest colony of harbour and grey seals in the Baltic can be found at Redsand Wildlife Park
(www.visitlolland-falster.dk/nysted-saelsafari-gdk1080793) Due to the ecological fragility of the
Baltic Sea, small trawlers and leisure fishing are currently the only forms of aquaculture permitted
in this geographical area.

Aquaculture and compensatory marine biomass cultivation

The Ministry of Environment and Food is keen to support marine based protein production and in
June 2017 the Danish Law LBK #966 of 23/6/2017 was presented, making it possible for the Minis-
try to define new regulations concerning the establishment of marine compensatory instruments
when applying for approval of open-water fish farms.
https://www.retsinformation.dk/forms/r0710.aspx?id=192058.

Farming mussels or/and seaweed is known to contribute to the sequestration of nutrients, as rec-
ommended in the recently published EU report, “Towards an implementation strategy for the Baltic
Blue Growth Agenda for the Baltic Sea Region” (https://ec.europa.eu) and therefore it is expected
that the approval of the new law will be in place by Spring 2018 with effect from July 2018. At pre-
sent, the Ministry has been asked to document the effects, regarding the environmental impact of
mussel and seaweed farming in combination with fish farming.
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3 MU OVERVIEW

3.1 General background

No examples of multi-use with offshore wind can be found today in Denmark. Although there have
been numerous studies and pilot sites concerning MU and with various recommendations as out-
puts of these (see list below), the desk analysis for this case study concluded that none of the rec-
ommendations have been implemented. The reason for this is unknown but can be due to a variety
of factors; legislative barriers, complex administrative procedures, lack of cross-sectorial collabora-
tion, lack of financial incentives or any combination of the above.

Due to the heavy weighting of environmental impacts on the sensitive Baltic Sea ecosystem, any
proposal of establishing a new open cage fish farm is currently out of the question in the case study
area, although the establishment of other marine biomasses, such as Baltic mussels and seaweed,
has appeared on the list of nutrient remediation instruments in the “Catalogue of Environmental
Instruments” since 2014 and are a focus of the newly proposed national legislation permitting the
establishment of compensatory aquaculture in certain areas of the Danish sea, which is expected to
be approved by Summer 2018. (http://dnmark.org/wp-
content/uploads/2015/01/Virkemiddelkatalog.pdf)

In the case of Rgdsand 2, an existing offshore wind park, the legislative requirements to expand the
use marine space in order to establish a seaweed or mussel production off the coast of Lolland are
determined by the distance to coast as well as the type of production:

e More than 1 nautical mile from land = Danish Environmental Protection Agency

e Less than 1 nautical mile from land = Local municipality

e Seaweed production = placement permit from Danish Coastal Authority

e Mussel production = placement permit from the Danish Agriculture and Fisheries Agency

(earlier: NaturErhvervsstyrelsen)

Due to the proximity to shore and infrastructural span of Rgdsand 2, it could be imagined that more
than one scenario of the above permits could be required when considering a placement of mus-
sel/seaweed biomass farms, or indeed if these were to be placed outside (e.g. downstream) the
offshore wind park.

Some of the projects, publications and reports reviewed in the desk research in this case study in-
clude: “Nysted Windmglle Park” (Christensen et al. 2009) DTU-Aqua, “Combined-
Uses”(Christensen, Pia B. et al. 2013), “Project MARIBE”, “Den bla biomasse — potentialet | danske
farvande”(Bruhn A., Rasmussen, M.B & Bech, K.S. 2010) Danmarks Miljgundersggelser, Aarhus Uni-
versitet, “Seaweed perspectives in the Central Denmark Region” AlgaeCenter Denmark 2013, "Off-
shore wind farms and their potential for shellfish aquaculture and restocking," ICES CM (Stenberg,
Claus, et al. 2010). “Bla vaekstomrader i Guldborgsund Kommune” (Orbicon A/S, Dolmer, P. 2017),
“Strategy for sustainable development of the aquaculture sector in Denmark”, Min. Food, Agricul-
ture and Fisheries 2015, and “Marine Virkemidler” (Timmermann et al. 2016) Aarhus University,
DCE.

3.2 Street interviews

In order to gain a wide impression of the state of awareness regarding MU in Denmark, “street in-
terviews” were made on the basis of a short questionnaire when the opportunity for outreach pre-
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sented itself at the annual popular political Danish Folkemgdet on Bornholm in June 2017
(https://folkemoedet.dk/) (90.000 visitors) (http://tidende.dk/?1d=80541).

The result of these short interviews indicated that the level of awareness of the general public con-
cerning an organized multi-use of the sea around Denmark is almost non-existent; that most people
believe that there are sufficient technology readiness (TR) levels, and that they have no power to
influence decisions concerning MU. The public generally wish to eat more marine products and
agree that optimizing resources (spatial, geographical, human and infrastructural) is something that
should be developed and supported.

3.3 Individual interviews

The next level of interviews concerned selected stakeholders who represent different interests and
aspects in relation to MU with the Rgdsand 2 wind park. A list of Drivers, Added Values, Barriers
and Negative Impacts (DABI) identified by the MUSES project partners, preparatory information for
discussion as well as a list of interview questions regarding the DABI and other aspects of potential
MU combinations were forwarded to the stakeholders. On the basis of the desk analysis and the
street interviews, the most relevant MU combinations for the case study at Rgdsand 2 and sur-
rounding area that were identified for discussion were:

1) offshore wind and aquaculture (for remediation) and

2) offshore wind, environmental protection and tourism

3.4 Combination 1: Offshore wind and aquaculture

This specific combination envisages and considers the potentials of intentional joint multi-use of
the geographical, physical and human resources between the owners of the existing offshore wind
park and farmers of mussels and seaweed for remediation and biomass production.

Assuming that 25% of the maritime space in Rgdsand 2 is available for other maritime uses, without
hindering the operation and maintenance of the wind park (Christensen, Pia B. et al. 2013), the MU
combination allows the possibility of farming naturally occurring brown seaweeds such as bladder
wrack (fucus vesiculosus) and toothed wrack (fucus serratus), both removing 40 kg N and 2,4 kg P
from the surrounding sea environment per ton (dry weight) of seaweed (Bruhn A., Rasmussen M.B,
& Beck K.S. 2010) and producing a marine biomass for high value compounds and energy. Similarly,
production of mussels (Mytilus edulis) for non-consumption e.g. mussel meal for feed (Dolmer, P.
2017) is possible in the low salinity waters.

Using the physical infrastructure of an offshore wind park is not an option in the Rgdsand 2 case,
where the wind turbine foundations have not been constructed for multi-use, but other physical
resource multi-uses could be e.g. transport of personnel, sharing of equipment used for establish-
ment of the biomass farms, harvesting of biomass, seasonal collection and storage of equipment,
access to power and surveillance or sensor systems and data collection. Human resources such as
personnel could also be considered in this MU combination, in surveillance situations, data collec-
tion and IT, harvest operations, etc.
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3.5 Combination 2: Offshore wind, environmental protection and tourism

This specific combination envisages and considers the potential of intentional joint multi-use of the
geographical, physical and human resources between the owners of the existing offshore wind
park, environment and nature organisations and tourist activity services.

Biodiversity is very limited in the Baltic Sea due to its brackish waters (Ojaveer, Henn, et al. 2010:
"Status of biodiversity in the Baltic Sea.") and this MU combination would see the establishment of
artificial reefs within the Rgdsand 2 wind park, recreating marine environments that have other-
wise been eliminated in the process of stone dredging over the past centuries and encouraging new
settlements of various marine species and increased biodiversity. The shared physical resources
could be regarding transport, sharing of equipment for establishment of the artificial reefs, a float-
ing dock, surveillance systems and data collection.

The sheltering effect of the wind park and the new underwater environment would provide a com-
pletely new form of water tourism, allowing for the establishment of e.g. diving and marine nature
education and study. Joint use of human resources could involve e.g. surveillance and data collec-
tion and dissemination of information as part of a tour.

With these two combinations as a basis for discussion, the MU catalogue of drivers, added values,
barriers and negative impacts (DABI) concerning co-location was further developed, addressing e.g.
lack of tradition of cooperation between the different sectors; conflict of interests; motivation for
collaboration; conditions for the establishment of remediation sites vs wind sites; legal licensing,
permits and insurance; positive environmental added value; potentials for a local blue bio-economy
and relevant business cases for stakeholder involvement, etc.
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4 CATALOGUE OF MU DRIVERS, BARRIERS, ADDED VALUE, IMPACTS (DABI)

4.1 Combination 1: Offshore Wind & Aquaculture

The DABI catalogue illustrated in Table 1, Parts 1 & 2 is the final version of Drivers, Added Values,
Barriers and Negative Impacts for the MU combination “Offshore Wind & Aquaculture” and is the
result of discussions with stakeholders representing an appropriate distribution of relevance and
professional backgrounds in considering Rgdsand 2 wind park. Each of the stakeholders was inter-
viewed for approximately 45-60 mins, after having received the preparatory documentation and
general DABI a week or so previously. The stakeholder interviews were done by telephone and
most were complemented by physical meetings in other relevant fora (e.g. workshops, confer-
ences), where there were opportunities to discuss further. Nearly all interviewees were happy to be
quoted and attributed with only a couple wishing a high level of anonymity. All agreed that this MU
combination is relevant for development at Rgdsand 2.

General feedback to the DABI:

Regarding the discussed DABI, all interviewees agreed that the identification of whether a factor
was a driver or a barrier was subjective to the sector from which the interviewees came. One ex-
ample of this is the limiting restrictions on fish farming in Danish waters — whether this is consid-
ered a driver for compensatory cultivation measures and ecosystem services or a barrier for MU
with fish aquaculture is debatable. It was also commented that specifically the negative impact fac-
tors in the general DABI could be regrouped to cover the various descriptions of leakage or contam-
ination, as many of these resembled each other closely and appeared to physically “outweigh” the
other clustered factors in the table.

Most importantly, all interviewees expressed that “new business opportunities” as an economic
driver and that “proof of concept” as an economic barrier that should be added for this MU combi-
nation.

None of the interviewees actually felt that competition for marine space at this specific location
was a driver, but that under all circumstances, multi-use of resources and cultivation of marine bi-
omass as an eco-system service should be encouraged. Some of the background information in the
preparatory information was not specifically relevant for the waters around Rgdsand 2, due to the
ecological limitations and climatic conditions at this geographic situation. This became apparent
when discussing the practicalities of establishing an aquaculture infrastructure of any kind (fish,
mussels, seaweed).

For example, although the theoretical suggestion of a MU with offshore wind can be very well pre-
sented, if there is no ecological/biological validity regarding availability of nutrients to support the
cultivation of biomass in that area, the theory will be disproved or invalid.

All interviewees concurred that the lack of dialogue between the involved sectors and the mis-
match between the types and financial status of relevant stakeholders made the dynamics of ap-
proaching MU very difficult. All of them felt that political trends should be backed by some form of
motivation to find a “reason to go” and that none of them had any power to influence the decision-
makers alone.
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TABLE 1 - EXAMPLE OF CATALOGUE OF FACTORS (DABI). PART 1: DRIVERS AND BARRIERS.
MU COMBINATION OFFSHORE WIND + AQUACULTURE (SEAWEED/MUSSELS)

DRIVERS = factors promoting MU

BARRIERS = factors hindering MU

Category D.1 — policy drivers

Factor D.1.1 Strong national policies on environmen-
tal remediation (CO2/N/P)

Factor D.1.2 Strong national policies on bio-economy
and blue growth

Factor D.1.3 New national laws on compensatory aqg-
uaculture for nutrient sequestration

Category B.1 — legal barriers

Factor B.1.1 Lack of regulatory support or incentives to
promote co-localization between sectors

Factor B.1.2 Different regulations apply regarding estab-
lishment of different types of aquaculture

Category D.2 — interactions with other uses

Factor D.2.1 Rgdsand 2 already in operation; improve
green image/CSR

Factor D.2.2 Effective use of maritime space

Category B.2 — administrative barriers

Factor B.2.1 Complicated procedure to obtain environ-
mental permits for establishment of aquaculture adminis-
tered by different authorities

Factor B.2.2 Lack of high level political focus on MU

Factor B.2.3 Lack of involvement of regulators and push
from their side in form of MSP and other policies that
could provide guidance and know how/best practices re-
garding the EIA, risk assessment, etc.

Category D.3 — economic drivers

Factor D.3.1 Global increase in demand for marine
protein

Factor D.3.2 New market opportunities for blue bio-
mass

Factor D.3.3 Shared human resources

Category B.3 — financial barriers / risks

Factor B.3.1 Lack of proof of concept/large scale pilots
Factor B.3.2 Lack of business cases, documentation regard-
ing production efficiency, quality and quantity

Factor B.3.3 Lack of risk capital/funding for scaling up
Factor B.3.4 Existing compensation for loss of fishing areas
within OWF discourages new aquaculture establishment
incentives

Category D.4 — societal drivers

Factor D.4.1 Involvement/interest of local fishermen,
Nysted wind park visitors centre

Factor D.4.2 Potential new jobs in a peripheral area
Factor D.4.3 Development of specialised courses tai-
lored to include both aquaculture and offshore wind
aspects

Category B.4 — barriers related to technical capacity
Factor B.4.1 TRLs vary according to the sector (OW/AQ)
Factor B.4.2 Lack of accurately documented study regard-
ing the applied technologies in a MU situation

Category B.5 — barriers related to social factors

Factor B.5.1 Stakeholder profiles are not aligned (i.e. giant
international energy companies with self-employed, niche
production, small scale companies)

Factor B.5.2 Lack of tradition for cooperation between dif-
ferent sectors,

Factor B.5.3 Possible conflict of interest between sectors
Factor B.5.4 Lack of dialogue between sectors and society
—no tradition of considering MU at sea

Factor B.5.5 Lack of local public and political awareness
regarding the positive effects of mussel and seaweed culti-
vation — aquaculture is associated with negative effects
Factor B.5.6. Lack of consumer awareness and market de-
mand for energy and aquaculture products coming specifi-
cally from combined and spatially efficient sites
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DRIVERS = factors promoting MU

BARRIERS = factors hindering MU

Category B.6 — barriers related to environmental factors
Factor B.6.1 Ecology is unstable (steep salinity gradients,
water temperature flux, nutrient availability, direction of
currents and water flow)

Factor B.6.2 Lack of EIA for MU on local biodiversity — con-
cerns regarding negative environmental impacts

Factor B.6.3 Lack of documentation of El of large scale
mussel/seaweed cultivation in general

TABLE 1 - EXAMPLE OF CATALOGUE OF FACTORS (DABI) PART 2: ADDED VALUES AND IMPACTS.
MU COMBINATION OFFSHORE WIND + AQUACULTURE (SEAWEED/MUSSELS)

ADDED VALUES = positive effects of MU

IMPACTS = negative effects of MU

Category V.1 - economic added value

Factor V.1.1 Sharing of equipment and personnel for
specific tasks (manage-
ment/establishment/surveillance) suggested shared
costs/reduction of costs

Factor V.1.2 Increase in production from the same
marine space

Factor V.1.3 Sheltering effect of OWF can have posi-
tive effect of number of working days possible at sea
with aquaculture

Category I.1 — economic impacts

Factor I.1.1 Repair costs: damage to mussel/seaweed lines
from e.g. ice falling from the turbines in winter, or collision
with maintenance vehicles

Factor 1.1.2 Loss of income: fouling of biomass production
due to spillage from OW maintenance equipment, lubrica-
tion, paint and other chemicals

Factor 1.1.3 Lack of financial or other incentives to stimu-
late such combined development

Factor 1.1.4. Unaligned investment needs - for new devel-
opment that would consider expansion of both OW and
AQ it is difficult to find joint investors for both OW and AQ,
as OW investors rely on slow steady return in a long run,
while the aquaculture needs to reach profitability much
faster to keep operating. (aquaculture expert -
MUSHOLM)

Factor 1.1.5. Large development/undertaking requiring
large investments for aquaculture that is a single small in-
vestor normally and no venture capital or other forms of
investment or financial mechanisms normally being used
(aquaculture expert - MUSHOLM)

Factor I. 1.6. Aquaculture operation and maintenance
might for some reason compromise the immediate access
that OW operation personal might need in case of urgent
need for repair (the costs for OW investor if the turbine is
not operating even only one day are immense) - someone
might need to compromise so who takes on that loss.
(DONG)

Factor I.1.7 Low productive hours - Long working hours for
aquaculture personnel, incl. Non-productive time required
to come to the turbine and go back to shore - increasing
the costs of human resources

Factor 1.1.8 Insurance costs increase due to higher (un-
known) risks (DONG)
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ADDED VALUES = positive effects of MU

IMPACTS = negative effects of MU

Category V.2 - societal added value
Factor V.2.1 Introduction of broader
sets/specialised job creation

Factor V.2.2 Basis for educative/training courses at
local level

Factor V.2.3 No near-shore visual pollution regarding
aquaculture

local skill

Category 1.2 - societal impacts

Factor I.2.1 Possible limitation or exclusion of local leisure
and fishing activities

Factor 1.2.2 Development of new skillsets and courses for
personnel that needs to know both, about aquaculture
operations and OW operations/maintenance

Category V.3 — environmental added value

Factor V.3.1 Good potential for nutrient sequestra-
tion

Factor V.3.2 Good potential for increased marine bi-
odiversity

Factor V.3.3 Sheltering effect of the OW can increase
capacity for biodiversity (settling effect)

Factor V.3.4 Establishment of seagrass and mussels
can prevent sand erosion on the sea bed

Category 1.3 — environmental impacts

Factor I.3.1 Limited information regarding EIA of MU
Factor 1.3.2 Introduction of habitats supporting invasive
species.

Factor I.3.3 Possible bio-fouling due to aquaculture

Factor 1.3.4 Increase of bacteria present due to increased
bird population and excreta

Category V.4 - better insurance policies and risk
management

Factor V.4.1 Broader understanding of each other’s
work and risks involved

Category 1.4 - technical impacts
Factor 1.4.1 Unclear technical risks and insurance implica-
tions

Category V.5 - technical added values

4.2
General Feedback to the DABI

Combination 2: Offshore Wind, Environmental Protection & Tourism

As the interviewees were the same as for MU combination 1, the general comments regarding the
DABI for MU combination 2 also applied where the DABI were the same e.g. all interviewees agreed
that the identification of whether a factor was a driver or a barrier was subjective to the sector
from which the interviewees came. It was again commented that specifically the negative impact
factors in the general DABI could be regrouped to cover the various descriptions of leakage or con-
tamination, as many of these resembled each other closely and appeared to physically “outweigh”
the other clustered factors in the table. Again and most importantly, all interviewees expressed
that “new business opportunities” as an economic driver and that “proof of concept” as an eco-
nomic barrier that should be added for this MU combination concerning tourism development.

All interviewees agreed that the drivers in this combination mentioning Environmental Protection
actually had a lot to do with economy and not so much to do with environment or nature issues.
Some of the background information was again not so relevant for this combination of MU — but all
agreed that this MU might give fewer interruptions to the OWF operation and maintenance in the
longer term. One of the biggest barriers identified for this MU was the actual cost of establishing an
artificial reef and marine nature park. All agreed that funding for this would have to come from an
anthropological fund (such as Baltic2020), a wildlife fund (WWF) or a national financing mechanism,
as there is no business model applicable, even though the establishment of the artificial reefs
would result in a spin-off effect such as a good basis for a new type of tourism, or a food-chain im-
provement, resulting in a larger wild stock of fish. The lack of documentation and EIA concerning
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the establishment of artificial reefs is also considered a barrier and questions were also raised re-
garding the safety and insurance issues of allowing public access to the wind park area.

TABLE 1a - EXAMPLE OF CATALOGUE OF FACTORS (DABI). PART 1: DRIVERS AND BARRIERS.

MU COMBINATION OFFSHORE WIND, ENVIRONMENTAL PROTECTION & TOURISM

DRIVERS = factors promoting MU

BARRIERS = factors hindering MU

Category D.1 — policy drivers

Factor D.1.1 Strong national policies on environmen-
tal remediation (CO2/N/P)

Factor D.1.2 New national laws on compensatory aqg-
uaculture for nutrient sequestration

Factor D.1.3 New national focus on biodiversity
Factor D.1.4 Adjacent to Natura200/wildlife parks

Category B.1 — legal barriers

Factor B.1.1 Lack of regulatory support or incentives to
promote co-localization between sectors

Factor B.1.2 Safety regulation restrictions regarding public
access to industrial areas

Factor B.1.3 Restrictions concerning use of a marine nature
park may conflict with tourist activities

Category D.2 — interactions with other uses

Factor D.2.1 Rgdsand 2 already in operation; improve
green image/CSR

Factor D.2.2 Better use of maritime space

Factor D.2.3 Strong and innovative tourism sector —
diversification
Factor D.2.4
ties/diving/training
Factor D.2.5 Strengthened Marine Nature Park

New leisure opportuni-

Category B.2 — administrative barriers

Factor B.2.1 Complicated procedure to obtain environ-
mental permits for establishment of aquaculture adminis-
tered by different authorities

Factor B.2.2 Lack of high level political focus on MU

Factor B.2.3 Coordination of tour timetable may conflict
with use of equipment for other fishing purposes

Category D.3 — economic drivers
Factor D.3.1 New and increased business opportuni-
ties for tourism

Category B.3 — financial barriers / risks

Factor B.3.1 Lack of proof of concept/profitability

Factor B.3.2 Lack of business cases

Factor B.3.3 Expensive leisure activity — limited target
group

Factor B.3.4 Increased risk of collision due to increased use
of area by various actors

Factor B.3.5 Funding the cost of designing and installing
artificial reefs

Factor B.3.6 Unclear who should fund the establishment of
the reefs

Category D.4 — societal drivers

Factor D.4.1 Involvement/interest of local fishermen,
Nysted wind park visitors center

Factor D.4.2 Potential new jobs in a peripheral area
of Denmark

Factor D.4.3 Basis for a Marine Nature School

Category B.4 — barriers related to technical capacity
Factor B.4.1 New types of tourist vessels/docking plat-
forms required for water leisure activities within the OW
Factor B.4.2 Design of artificial reefs need to be tailored to
the local habitat

Category D.5 — Environmental drivers

Factor D.5.1 Artificial reef creates basis for increased
biodiversity

Factor D.5.2 New marine nature awareness

Factor D.5.3 Increased nutrient sequestration

Factor D.5.4 Clearer waters for leisure activities

Category B.5 — barriers related to social factors

Factor B.5.1 Stakeholder profiles are not aligned (i.e. giant
international energy companies with self-employed, niche
production, small scale companies)

Factor B.5.2 Lack of tradition for cooperation between dif-
ferent sectors

Factor B.5.3 Possible conflict of interest between sectors
Factor B.5.4 Lack of dialogue between sectors and society
— no tradition of considering MU at sea

Factor B.5.5 Physical location of the leisure activity — local
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DRIVERS = factors promoting MU

BARRIERS = factors hindering MU

ownership may be weak
Factor B.5.6 Lack of competent/trained personnel

Category B.6 — barriers related to environmental factors
Factor B.6.1 Lack of EIA for MU on local biodiversity — con-
cerns regarding negative environmental impacts

Factor B.6.2 Possible introduction of habitats favourable to
invasive species

Factor B.6.3 Weather conditions can mean a high risk of
last minute cancellation

Factor B.6.4 Lack of documentation regarding whether
OWF meets MPA requirement

TABLE 1a - EXAMPLE OF CATALOGUE OF FACTORS (DABI) PART 2: ADDED VALUES AND IMPACTS.
MU COMBINATION OFFSHORE WIND, ENVIRONMENTAL PROTECTION & TOURISM

ADDED VALUES = positive effects of MU

IMPACTS = negative effects of MU

Category V.1 - economic added value

Factor V.1.1 New economic activity in an otherwise
unused sea bed area

Factor V.1.2 Sheltering effect of OWF can increase
the number of days suitable for leisure activities
Factor V.1.3 Improved CSR for OW owner

Factor V.1.4 Increased diversity in the food chain
leading to increase in wild fish stocks

Factor V.1.5 Low interference in OW running and op-
erations

Category I.1 — economic impacts

Factor 1.1.1 Damage to e.g. docking platforms from falling
ice from the turbines in winter, or collision with mainte-
nance vehicles

Factor 1.1.2 Fouling of area due to spillage from OW
maintenance equipment, lubrication, paint and other
chemicals

Factor I.1.3 Insurance costs increase due to higher risks (e.g. colli-
sion to other vessels, etc.) (DONG)

Factor 1.1.5 Disrupted immediate access to the broken turbine
can impose an immense cost to the OW investor

Category V.2 - societal added value
Factor V.2.1 Introduction of broader
sets/specialised job creation

Factor V.2.2 Basis for educative/training courses at
local level - tourists and schools learning about clean
energy and marine environment

Factor V.2.3 No near-shore visual or acoustic pollu-
tion regarding tourism

Factor V.2.4 New tourist attraction with a new value
chain, new accessible activity

local skill

Category 1.2 - societal impacts

Factor I.2.1 Increased risk of accidents (underwater activi-
ties and water transport collisions)

Factor 1.2.2 More space and options for recreational activi-
ties increasing the overall wellbeing in the area

Factor 1.2.3 Increased local interest for innovation and
tourism related entrepreneurship

Category V.3 — environmental added value

Factor V.3.1 Good potential for nutrient sequestra-
tion

Factor V.3.2 Good potential for increased marine bi-
odiversity

Factor V.3.3 Sheltering effect of the OW can increase
capacity for biodiversity (settling effect)

Factor V.3.4 Establishment of seagrass and mussels
can prevent sea bed erosion

Factor V.3.5 Refuge areas for important species and
ecological systems

Category 1.3 — environmental impacts

Factor I.3.1 Limited information regarding EIA of MU
Factor 1.3.2 Introduction of habitats possibly supporting
invasive species.

Factor 1.3.3 Possible bio-fouling

Factor 1.3.4 Increase of bacteria levels in the water due to
increased bird and tourist population and excreta

Factor 1.3.5 Fouling of the area due to spillage from
transport vehicles, OW maintenance equipment, lubrica-
tion, paint and other chemicals
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ADDED VALUES = positive effects of MU IMPACTS = negative effects of MU
Category V.4 — better insurance policies and risk | Category I.4 - technical impacts
management Factor 1.4.1 Unknown impacts regarding the effect of the
Factor V.4.1 Broader understanding of each other’s | artificial reefs and settling wildlife on the turbine construc-
work and risks involved tion
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5 RESULTS OF DABI SCORING: ANALYSIS OF MU POTENTIAL AND MU EFFECT

5.1 MU combination 1: Offshore wind & aquaculture

NOTE: The stakeholders interviewed felt that the scoring system was too laborious and therefore
we agreed to score according to the verbal feedback given during the interviews. | have therefore
applied the scoring on the background of the interviews and on behalf of the stakeholders.

Having completed the interviews with the selected stakeholders and by applying the scoring sys-
tem, we can see the average stakeholder scores of each MU Driver and Barrier and MU Added Val-
ue and Impact in Table 2, which represent the mean value of the individual stakeholder scores, with
the factors presented in order of highest absolute value for each category.

MU potential

The calculated potential for developing MU with offshore wind and aquaculture at Rgdsand 2 wind
park is -0,70, perhaps not surprisingly reflecting the fact that there are currently more barriers than
drivers when considering MU between existing offshore wind parks and aquaculture in the Danish
Baltic Sea, albeit for remediation purposes. The score can also be interpreted as a lack of incentive
and involvement by the regulators to encourage the employment of MU in Denmark with the OWF
owners, who by the nature of their own renewable production, already feel that their businesses
are contributing to the green economy in Denmark.

MU effect

The overall effect projected for MU development with offshore wind and aquaculture at Rgdsand 2
shows very slightly positive, scoring 0,02 on average — indicating that the added value of MU is seen
to be something that can contribute specifically to developing society at the local level, with jobs
and new skills and just outweighs the negative impacts perceived.

Average score of categories (TABLE 3)

Looking closer at the average score of the DABI categories, it can be seen that the Policy, Economy
and Societal drivers are equally weighted, whereas the category “Relation with other uses” is the
least prioritised driver — perhaps an expression for the lack of open dialogue between the sectors
and lack of insight into each other’s business potentials.

The factors that are seen to be hindering the development (barriers) of MU in this case study are
indicated to be led by the issues regarding technical capacity, but in fact also are fairly spread out
across the social, administrative, environmental, economic categories, with the legal barriers actu-
ally being the least. The weighting regarding the positive effects of MU is very much towards the
environmental benefits of MU with offshore wind and aquaculture (for remediation), closely fol-
lowed by the social benefits rather than the economic added value. Finally, the negative effects ap-
pear to be mostly associated with social and environmental impacts.

The “close to zero” results of this scoring could also be indicative of the fact that the 8 stakeholders
interviewed represented a broad section of relevant actors that would be affected by, or interested
in, MU development off the coast of Lolland-Falster and the results of the scoring take account of
this. As expressed during their interviews, most stated that the drivers and barriers, added values
and impacts could be and were perceived very differently according to their professional interests
and views. Not all categories were relevant for all stakeholders.
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TABLE 2 - SCORED DABI TABLE
MU COMBINATION OFFSHORE WIND + AQUACULTURE (SEAWEED/MUSSELS)

DRIVERS = factors promoting MU BARRIERS = factors hindering MU

Factor Category | Average score | Factor Category | Average score
D.1.2 Strong national D1 1,9 B1.1 Lack of regulatory sup- B1 -1,8
policies on blue port or incentives to pro-
growth/bio-economy mote co-localization be-

tween sectors
D.1.3 New national laws | D1 1,6 B1.2 Different regulations B1 -1,7
on compensatory aqua- apply regarding establish-
culture ment of different types of

aquaculture
D1.1 Strong national D1 14 B2.3 Lack of involvement of B2 -3
policies on environmen- regulators and push from
tal remediation their side in form of MSP and

other policies that could
provide guidance and know
how/best practices regard-
ing the EIA, risk assessment,

etc.
D2.2 Effective use of D2 1,2 B2.2 Lack of high level politi- | B2 -2,2
maritime space cal focus on MU
D2.1 Rgdsand 2 already | D2 0,3 B2.1 Complicated procedure | B2 -1,8
in operation: improve and points of contact for ob-
CSR taining permits for aquacul-

ture administered by differ-
ent authorities

D3.1 Global increase in D3 2,2 B3.2 Lack of business cases, B3 -2,4
demand for marine pro- documentation regarding
tein production efficiency, quality

and quantity
D3.2 New market op- D3 1,9 B3.1 Lack of proof of con- B3 -2,2
portunities for blue bi- cept/large scale pilots
omass
D3.3 Shared human re- D3 0,8 B3.3 Lack of risk capital for B3 -2,1
sources scaling up
D4.2 Potential creation D4 2,2 B3.4 Existing compensatory B3 -0,9
of new jobs in a periph- measure for loss of fishing
eral area areas within OWF discour-

ages new aquaculture estab-
lishment incentives

D4.3 Development of D4 1,9 B4.2 Lack of accurately doc- B4 -2,8
specialised courses umented study regarding the

applied technologies in a MU

situation
D4.1 Interest of local D4 0,8 B4.1 TRLs vary according to B4 -2,6
fishermen, visitors to the sector (OW/AQ)

the Nysted Wind Park

B5.2 Lack of tradition for co- | B5 -3
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DRIVERS = factors promoting MU BARRIERS = factors hindering MU

operation between different
sectors

B5.4 Lack of dialogue be- B5 -3
tween sectors and society -
no tradition of considering
MU at sea

B5.6 Lack of consumer B5 -2,6
awareness and market de-
mand for energy and aqua-
culture products from MU

sites

B5.5 Lack of local publicand | B5 -2,4
political awareness regard-
ing the positive effects of
mussel and seaweed cultiva-
tion - aquaculture is associ-
ated with negative effects

B5.1 Co-locating stakeholder | B5 -1,9
profiles are very different
(e.g. giant international en-
ergy companies and
small/self-employed, niche
production companies)

B5.3 Possible conflict of in- B5 -1,3
terests between sectors
B6.3 Lack of documentation B6 -2,2

of El of mussel/seaweed cul-
tivation on large scale

B6.2 Lack of EIA for MU on B6 -2,1
local biodiversity - concerns
regarding negative impacts
on the environment

B6.1 Ecology is unstable (e.g. | B6 -1,7
steep salinity gradients, wa-
ter temperature flux, nutri-
ent availability, direction of
currents and water flow)

DRIVERS average score 1,47 BARRIERS average score -2,17

MU POTENTIAL | -0,70
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IMPACTS = negative effects of MU

Factor Category | Average score | Factor Category Average score
V1.2 Increase in produc- | V1 2,1 11.3 Lack of financial or 11 -2,8
tion from the same ma- other incentives to
rine area stimulate such combined
development
V1.1 Sharing of equip- V1 14 11.4 Unaligned invest- 11 -2,1
ment and personnel for ment needs - for new de-
specific tasks (e.g. infra- velopment that would
structural management, consider expansion of
surveillance) suggests both OW and AQ
shared costs /reduction
of costs
V1.3 Sheltering effect of | V1 1,2 11.5 Large development 11 -1,9
OWEF can have positive /undertaking requiring
effect of number of large investments for ag-
working days possible at uaculture that is a single
sea with aquaculture small investor normally
V2.2 Basis for educa- V2 2,2 11.2 Loss of income: foul- | 11 -1,8
tive/training courses at ing of biomass produc-
local level tion due to spillage from
OW maintenance equip-
ment, lubrication, paint
and other chemicals
V2.3 No near-shore vis- V2 1,9 11.1 Loss of income: foul- | 11 -1,4
ual pollution regarding ing of biomass produc-
aquaculture tion due to spillage from
OW maintenance equip-
ment, lubrication, paint
and other chemicals
V2.1 Introduction of V2 1,6 11.7 Low productive 11 -1,3
broader local skill hours - Long working
sets/specialised job cre- hours for aquaculture
ation personnel, incl. Non-
productive time
V3.1 Good potential for | V3 2,6 11.6 Aquaculture opera- 11 -0,8
nutrient sequestration tion and maintenance
might for some reason
compromise the immedi-
ate access that OW
11.8 Insurance costs in- 11 -1,0
crease due to higher (un-
known) risk
V3.2 Good potential for | V3 2,6 12.2 Possible limitation or | 12 -2,7
increased marine biodi- exclusion of local leisure
versity and fishing activities
V3.4 Establishment of V3 2,2 12.1 Development of new | 12 -2,0
seagrass and mussels skillsets and courses for
can prevent sand ero- OW/AQ personnel
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IMPACTS = negative effects of MU

sion on the sea bed

V3.3 Sheltering effect of | V3 1,4 13.3 Possible bio-fouling 13 -2,6
the OW can increase ca- due to aquaculture
pacity for biodiversity
(settling effect)
V4.1 Broader under- V4 1,9 13.4 Increase of bacteria 13 -2,4
standing of each other’s present due to increased
work and risks involved bird population and ex-
creta
13.1 Limited information 13 -2,3
of MU regarding El
13.2 Introduction of habi- | I3 -1,2
tats supporting invasive
species
14.1 Unclear technical 14 -1,1
risks and insurance impli-
cations
ADDED VALUES average score 1,9 IMPACTS average score -1,88
MU OVERALL EFFECT | 0,02

TABLE 3 - SCORED DABI TABLE

MU COMBINATION OFFSHORE WIND + AQUACULTURE (SEAWEED/MUSSELS)

DRIVERS = factors promoting MU

BARRIERS = factors hindering MU

Category Average score Category Average score

D1 — Policy drivers 1,6 B4 — Technical capacity -2,7
D3 — Economic drivers 1,6 B5 — Social factors -2,4
D3 - Societal drivers 1,6 B2 — Administrative barriers -2,3
D2 - Relation with other uses 0,8 B6 - Environment -2,0

B3 — Economic availability/risk -1,9

B1 — Legal barriers -1,7

ADDED VALUES = positive effects of MU IMPACTS = negative effects of MU

Category Average score Category Average score
V3 - Environmental 2,2 12 — Social -2,4
V2 - Societal 1,9 13 - Environment -2,1
V4 - Better insurance policy/risk | 1,9 11 - Economic -1,9
management
V1 - Economic 1,6 14 - Technical -1,1

5.2 MU combination 2: Offshore wind, Environmental Protection & Tourism

NOTE: As in the case of MU combination 1, the stakeholders interviewed felt that the scoring sys-
tem was too laborious and therefore we agreed to score according to the verbal feedback given
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during the interviews. | have therefore applied the scoring using information from the interviews
and on behalf of the stakeholders.

Having completed the interviews with the selected stakeholders and by applying the scoring sys-
tem, we can see the average stakeholder scores of each MU Driver and Barrier and MU Added Val-
ue and Impact in Table 2a, which represents the mean value of the individual stakeholder scores,
with the factors presented in order of highest absolute value for each category.

MU potential:

The calculated potential for developing MU of offshore wind, environmental protection and tour-
ism at R@dsand 2 is 0,01. This suggests that the uncertainty concerning the logistics, technology and
economy surrounding the establishment of a marine nature park in a new tourism context equalis-
es the political, environmental and economical drivers of such a new and innovative vision for tour-
ism.

The score can also indicate that the traditional lack of communication between the various stake-
holder sectors is as a limiting factor, creating perceived barriers and negative impacts due to the
lack of insight into the MU sectors.

Again, the score can also be interpreted as a lack of incentive and involvement by the regulators to
encourage the employment of MU in Denmark with the OWF owners to contribute further to the
green transition and blue growth in Denmark.

MU effect:

The overall effect of potentially developing MU of offshore wind, environmental protection and
tourism at Rgdsand 2 shows slightly positive, scoring 0,10 on average — indicating that the added
value of MU is seen to be something that can contribute specifically to improving environmental
challenges as well as developing society at the local level, with jobs and new skills and a new inno-
vative type of tourism to build upon.

Average score of categories (TABLE 3a)

Looking closer at the average score of the DABI categories for this MU combination, it can be seen
that the Policy and Environmental drivers are weighted as the most import, with Economic drivers
following closely behind. This corresponds nicely with the discussions concerning economic barriers
and the question of by whom or how an environmental investment such as a Marine Nature Park
should be financed.

The category “Relation with other uses” has been indicated as the least important driver — again,
perhaps an expression for the lack of open dialogue between the sectors and lack of insight into
each other’s business potentials.

The factors that are seen to be hindering the development of MU (barriers) in this case study sug-
gest that the economic and social risks connected with this type of MU are of most concern, closely
followed by legal and technical barriers, whereas the environmental and administrative factors are
of the least concern. The weighting regarding the positive effects of MU is very much towards the
risk management environmental benefits of MU with offshore wind, environmental protection and
tourism, closely followed by the social benefits rather than the economic category, which is of least
importance. Finally, the negative effects appear to be mostly associated with economic and envi-
ronmental impacts, rather than the technical and social categories.
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The 7 stakeholders interviewed represented a broad section of relevant actors that would be af-
fected by or interested in MU development of this type off the southern coast of Lolland-Falster
and the results of the scoring take account of this. As expressed during their interviews, most stat-
ed that the drivers and barriers, added values and impacts could be and were perceived very differ-
ently according to their professional interests and views. Not all categories were relevant for all

stakeholders.

TABLE 2a - SCORED DABI TABLE
MU COMBINATION OFFSHORE WIND, ENVIRONMENTAL PROTECTION + TOURISM

DRIVERS = factors promoting MU

BARRIERS = factors hindering MU

Factor Category | Average score | Factor Category | Average score
D.1.3 New national focus | D1 2,3 B1.1 Lack of regulatory | Bl -2,0
on biodiversity support or incentives to
promote co-localization
between sectors
D.1.1 Strong national pol- | D1 2,0 B1.2 Safety regulation | B1 -1,7
icies on environmental restrictions regarding
remediation (CO2/N/P) public access to industrial
areas
D.1.3 New national laws | D1 1,8 B1.3 Restrictions con- | Bl -1,6
on compensatory aqua- cerning use of a marine
culture (mus- nature park may conflict
sels/seaweed) for nutri- with tourist activities
ent sequestration
D.1.4 Adjacent to Natu- | D1 1,3 B2.2 Lack of high level | B2 -1,7
ra2000/wildlife parks political focus on MU
D.2.3 Strong and innova- | D2 1,6 B2.1 Complicated proce- | B2 -1,3
tive tourism sector — di- dure and points of con-
versification tact for obtaining permits
D.2.5 Strengthened Ma- | D2 1,4 B2.3 Coordination of tour | B2 -0,7
rine Nature Park timetable may conflict
with use of equipment
D.2.4 New diving oppor- | D2 0,9 B3.2 Lack of business cas- | B3 -2,7
tunities/training areas es
D.2.2 Better use of MSP D2 0,9 B3.5 Funding the cost of | B3 -2,7
designing and installing
artificial reefs
D.2.1 Rgdsand 2 already | D2 0,3 B3.6 Unclear who should | B3 -2,7
in operation: improved fund the establishment of
CSR the reefs
D.3.1 New and increased | D3 1,8 B.3.1 Lack of proof of | B3 -2,2
business  opportunities concept/profitability
for tourism
D.4.2 Potential creation | D4 2,0 B3.4 Increased risk of col- | B3 -1,7

of new jobs in a periph-
eral area

lision proportional with

increased use of area
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DRIVERS = factors promoting MU BARRIERS = factors hindering MU

D.4.1 Interest of local | D4 1,9 B.4.1 New types of tourist | B4 -1,9
fishermen, visitors to the vessels/docking platforms

Nysted Wind Park visitors required for water leisure

centre activities within the OWF

D.5.2 New marine nature | D5 2,4 B.4.2 Design of artificial | B4 -1,2
awareness reefs need to be tailored

to the local habitat

D.5.4 Clearer waters D5 2,1 B.5.2 Lack of tradition for | B5 -3,0
cooperation between dif-
ferent sectors

D.5.3 Increased nutrient | D5 1,7 B.5.4 Lack of dialogue | B5 -2,3
sequestration between sectors and so-
ciety - no tradition of
considering MU at sea

D.5.1 Artificial reef cre- | D5 1,6 B.5.1 Co-locating stake- | B5 -1,8
ates basis for increased holder profiles are very
biodiversity different (e.g. giant inter-

national energy compa-
nies and  small/self-
employed, niche produc-
tion companies)

B.5.5 Physical location of | B5 -1,6
the leisure activity - local
ownership may be weak

B.5.6 Lack of compe- | B5 -1,4
tent/trained personnel

B.5.3 Possible conflict of | B5 -1,1
interests between sectors

B.6.1 Lack of EIA on local | B6 -2,2
biodiversity - concerns

regarding negative im-
pacts on the environment

B.6.2 Possible introduc- | B6 -1,8
tion of habitats favoura-
ble to invasive species

B.6.4 Lack of documenta- | B6 -1,1
tion regarding whether
OWF meets MPA re-
quirements

B.6.3 Weather conditions | B6 -0,7
can mean a high risk of
last minute cancellation

DRIVERS average score 1,64 BARRIERS average score -1,63

MU POTENTIAL 0,01
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Factor Category Average score Factor Category Average score
V.1.1 New economic activi- | V1 2,4 1.1.2 Loss of income: fouling | 11 -3,0
ty in an otherwise unused of the area due to spillage
sea bed area from OW maintenance
equipment, lubrication,
paint and other chemicals
V.1.4 Increased diversity in | V1 2,4 1.1.3 Insurance costs in- | 11 -2,6
the food chain leading to crease due to higher risks
increase in wild fish stocks (e.g. collision to other ves-
sels, etc.
V.1.5 Low interference in | V1 1,2 1.1.1 Repair costs: damage | I1 -2,0
OW running and opera- to e.g. docking platforms
tions from falling ice from the
turbines in winter, or colli-
sion with maintenance ve-
hicles
V.1.2 Sheltering effect of | V1 1,1 1.1.5 Disrupted immediate | 11 -1,9
the OWF can increase the access to the broken tur-
number of days suitable for bine can impose an im-
leisure activities mense cost to the OW in-
vestor
V.1.3 Improved CSR for OW | V1 1,1 1.2.1 Increased risk of acci- | 12 -2,0
owner dents (underwater activi-
ties and water transport
collisions)
V.2.2 Basis for educa- | V2 2,3 1.2.3 Increased local inter- | 12 -0,2
tive/training courses at est for innovation and tour-
local level - tourists and ism related entrepreneur-
schools learning about ship
clean energy and marine
environment - increased
public awareness
V.2.1 Introduction of | V2 2,0 1.3.1 Limited information of | 13 -2,7
broader local skill MU regarding El
sets/specialised job crea-
tion
V.2.4 New tourist attrac- | V2 1,7 1.3.3 Possible bio-fouling 13 -2,6
tion with a new value
chain, new accessible activ-
ity
V.2.3 No near-shore visual | V2 14 I.3.5 Fouling of the area | I3 -2,6

or acoustic pollution re-
garding tourism

due to spillage from
transport  vehicles, OW
maintenance  equipment,

lubrication, paint and other
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ADDED VALUES = positive effects of MU

Version 1.1

IMPACTS = negative effects of MU

chemicals
V.3.2 Good potential for | V3 2,3 1.3.2 Introduction of habi- | I3 -2,2
increased marine biodiver- tats possibly supporting
sity invasive species
V.3.1 Good potential for | V3 2,2 13.4 Increase of bacteria | I3 -2,1
nutrient sequestration levels in the water due to
increased bird and tourist
population and excreta
V.3.3 Sheltering effect of | V3 1,9 1.4.1 Unknown impacts re- | 14 -1,8
the OW can increase ca- garding the effect of the
pacity for biodiversity artificial reefs and settling
wildlife on the turbine con-
struction
V.3.4 Establishment of | V3 1,9
seagrass, reefs, etc. can
prevent sea bed erosion
V.3.5 Refuge areas for im- | V3 1,9
portant species and eco-
logical systems
V.4.1 Broader understand- | V4 2,1
ing of each other’s work
and risks involved
ADDED VALUES average score 1,93 IMPACTS average score -1,83
MU OVERALL EFFECT 0.10

TABLE 3a - SCORED DABI TABLE

MU COMBINATION OFFSHORE WIND, ENVIRONMENTAL PROTECTION + TOURISM

DRIVERS = factors promoting MU

BARRIERS = factors hindering MU

Category Average score Category Average score
D1 — Policy drivers 1,9 B3 — Economic availability/risk -2,0
D5 — Environmental drivers 1,9 B5 — Social factors -1,9
D3 - Economic 1,8 B1 — Legal barriers -1,7
D4 — Societal drivers 1,6 B4 — Technical capacity -1,6
D2 - Relation with other uses 1,0 B6 — Environmental factors -1,4
B2 — Administrative barriers -1,2

ADDED VALUES = positive eff

ects of MU

IMPACTS = negative effects of MU

Category

Average score

Category

Average score

V4 — Risk Management 2,1 11 — Economic -2,4
V3 — Environmental 2,0 13 - Environmental -2,4
V2 —Societal 1,9 14 - Technical -1,8
V1 — Economic 1,7 12 - Social -0,7
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6  FOCUS AREAS ANALYSIS

The three focus areas were discussed between the Danish case study group members in a working
group and then later in various relevant fora, where the various stakeholders and case study group
members were present and where there was the opportunity to discuss the focus topics in the con-
text of the actual events as well as on a less formal level. (Dansk Biogkonomi Konference, Better Off
Blue Conference)

The 2nd Danish Bio-economy Conference, organised by Guldborgsund Municipality on the 11th Oc-
tober 2017, was one such opportunity, where the vast majority of case study stakeholders were
present and where the topics were a natural part of the parallel sessions concerning the blue bio-
economy and blue growth. It gave a very useful picture and overarching perspective of the stake-
holders involved in MU and helped to provide more in-depth understanding of which factors were
perceived, which were actual and by whom.

As experienced in the individual interviews, the consensus of the discussions within the working
session was that although there is a goodwill and wish to develop aquaculture sites for remediation
and therewith new biomass resources for new bio-products, there is real need for proof-of-concept
—on the economic, environmental and legislative levels. They felt that the business case for mussel
and seaweed aquaculture needs to be addressed before adding in the complexity of an already ex-
isting and successfully functioning wind park. It was important to the group that the commercial
activity of one part of the MU combination should not be economically compromised by the second
or third activity.

Environmental issues are high on the agenda in the case study area and the visionary idea of the
basis for new biodiversity in the form of a Marine Nature Park also providing a basis for educative
and underwater tourism experiences was very positively received. However, the financial require-
ments concerning the establishment of the artificial reefs within the wind park that would form the
basis for such an MU combination was considered the biggest barrier, as obviously there is no busi-
ness case on the environmental protection part of the combination. A business case can only be
based upon using the area to develop and support tourism, education and awareness raising and
the question is whether this is economically sustainable.

The following Focus-Area questions are answered based on the experiences of and discussions be-
tween the case study group and relevant stakeholders.

6.1 KEQs for Focus-Area-1 "Addressing Multi-Use"

1. Is it possible to establish / widen / strengthen MU in the case study area? Yes, potentially
there could be interest from local stakeholders, but there is a need for awareness raising in
general about MU and also some specific proof of concept/business cases (perhaps a full
scale demonstration/pilot) in order to seal the interest and attract investors.

For which MU combination in particular? Offshore wind power, environmental protection
and tourism (Marine Nature Park). An aquaculture combination with mussels and algae
would also be an option, but is still not a confirmed possibility at the present time, due to
legislation.

What needs would MU satisfy? It could contribute to Lolland Municipality’s tourism devel-
opment plan for the south coast of Lolland, building on the existing coastal leisure facilities
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e.g. boat tours and create the basis for new activities such as diving and underwater nature
tours as well as raising marine awareness and new educational courses, etc. The artificial
reefs would attract mussels, algae and many other species which will help towards reducing
the eutrophication and biodiversity challenges of the Baltic Sea.

2. Is space availability an issue for MU development / strengthening in the case study area at
present? Not really, although there is a lot of traffic, this is not in competition with the ex-
isting offshore wind park around which this case is built.

Will space availability become an issue for your area in the future? No, not likely.
For what elements could space availability become an issue? Only if the Ram-
sar/Natura2000 areas were to be compromised.

3. Are there MUs combinations and potentials that will share the same resources but in differ-
ent times (e.g. reuse of an infrastructure after the end of its first life and original scope)?
Possibly. What are they? Lolland has only just decommissioned the historic offshore wind
park at Vindeby. The turbine foundations and sea-to-shore electricity cables and infrastruc-
ture is being investigated for its suitability for offshore solar panels. The turbine founda-
tions of Rgdsand 2 and Nysted Wind Park could hypothetically speaking be re-used as a
form of aquaculture anchorage. But this is very unlikely due to the demand for renewables.

4. What would be the most important resources to be shared between uses (infrastructures,
services, personnel, etc)? Harbour, maintenance and surveillance.

5. Are potential MUs taken into account within the existing or under development Maritime
Spatial Plans)? No, although there have been various recommendations from earlier pro-
jects concerning this, these have not been adopted in any MSP documents.

6. How are MUs connected or related to land-based activities? Local tourist development bod-
ies are experienced in using Lolland’s nature and natural resources in tourist activities.

7. Is the needed knowledge and technology for MU development in the case study area al-
ready available? Yes, for all three (offshore wind, environmental protection and tourism)
but not with the creation of artificial reefs.

What is the level of maturity of available knowledge? Plenty regarding OW and tourism, but
uncertain regarding artificial reefs / marine nature parks

What is the level of readiness of available technology? High for OW and tourism, unknown
for artificial reefs / marine nature parks

Are there still research needs? Yes!

8. What action(s) would you recommend to develop / widen / strengthen MUs in the case
study area? Raise awareness — open the cross-sectorial dialogue between relevant stake-
holders, research the funding possibilities for establishment of a marine nature park.

Which actor(s) do you see as particularly important to develop / widen / strengthen MU in
the case study area? National/governmental actors, energy companies (DONG, E.ON, SEAS-
NVE) and local tourism and business entrepreneurs.

6.2 KEQs for Focus-Area-2 "Boosting Blue Economy"

1. Do you see added values for society and the economy at large and/or for local communities
of developing / widening / strengthening MU in the case study area? Yes
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What are the most important ones? Although the most obvious or straight forward choice
would be the MU combination between Offshore wind and Aquaculture under normal cir-
cumstances (e.g. if there were no problems obtaining permits), the MU combination be-
tween Offshore wind, Environmental Protection and Tourism is more likely to succeed in
this geographical area, increasing biodiversity and increasing the demand for support ser-
vices (accommodation, transport, leisure) on Lolland and Falster and thereby increasing lo-
cal job opportunities.

Is it possible to quantify the socio-economic benefits related to MUs and how they (could)
contribute to the sea economy at local and regional/national scale? Yes, we believe so.
What tools, knowledge, experiences are available? Knowledge and experiences from local
stakeholders from comparable land based and coastal studies (synergies and symbioses)
could indicate key points to address regarding local marine economy of potential MU with
ow.

Would MU development / strengthening be an opportunity for job creation and / or job
requalification in your area? Yes, in the long term — but the initial work would concern ex-
isting actors and the establishment of completely new competences.

Do you see possible elements of attractiveness for investors in developing / widening /
strengthening MU in the case study area? Only on the environmental/anthropological level.
What are these elements? Encouraging biodiversity in the local sea waters.

What are possible investors interested in developing / widening / strengthening MU in the
case study area? Proof of concept and business cases are required showing the feasibility
and effects of both MU combinations before investors can be approached.

Is there sufficient dialogue between the stakeholder sectors for developing / widening /
strengthening MU? No

Would dialogue facilitation be an asset? Yes, but awareness for MU needs to be in place
first.

In order to promote MU development / strengthening in MU in the case study area,

- would the availability of a vision/strategy (e.g. at national or sub-regional level) be help-
ful? Yes, a vision/strategy of blue growth would definitely be helpful

- would a feasibility study including evaluation of alternative scenarios be helpful? Yes

- would detailed projects on already identified simulations be useful? Yes

- do you see other enablers? Funding mechanisms for eco-system services are very im-
portant for both MU combinations. Currently the regulators are not pushing for MSP and
the establishment of a “one-stop-shop” for MU (as in the case for OW establishment)
would ease the confusion and bureaucracy that is perceived as a barrier today. The pull
from the market together with the level of consciousness regarding the existing and poten-
tial uses for seaweed and mussel biomass needs to be promoted on a broader level (na-
tionally and macro-regionally) in order to ensure a gradual increase of products available.
The establishment of a Marine Nature Park could be taken up as a showcase for renewable
energy, biodiversity /nature care and sustainable educative tourism, working together with
the municipalities’ strategic business and tourism body as well as national tourism partners
for marketing strategies to increase awareness of this MU.
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KEQs for Focus-Area-3 "Improving environmental compatibility"

What are / would be the environmental added values of developing / widening / strength-
ening MU in the case study area? In both MU scenarios nutrient sequestration would re-
duce the levels of eutrophication in the Baltic sea. In the 2" MU combination the aim
would be to increase the biodiversity of this area of the Baltic, an important step in the
food chain and sustenance of the marine environment.

Which tools (conceptual, operational) are used or should be further developed and used to
better estimate environmental impacts and benefits of MU? Monitoring the impacts and
benefits of MU on the environment would be an activity that both Aarhus University, Syd-
dansk University (SDU) and DTU-Aqua/DCE are well equipped and organised to undertake.

Is saving free sea space for nature conservation a driver for MU in the case study area? No,
although the nearby coastal areas are already designated — so this topic could have a
strengthening effect on the existing nature conservation in the area

Are there evidences about the present and future benefits of reserving free sea space? No

What practical actions would you undertake to link MU development / widening / strength-
ening to improved environmental compatibility of maritime activities? This could only be
relevant for the MU combination with tourism — but the MU would also increase the fre-
quency of water transport, so whether the creation of a Marine Nature Park can outweigh
this increase as well as existing activities?

Are there win-win solutions triggering both socio-economic development and environmental
protection already available for the case study area that MU should take up? No
What are they?

Is the environmentally friendly knowledge / technology for MU development/strengthening
in the case study area available? Not really — perhaps yes for the knowledge — but not the
technology regarding the MU / Marine Nature Park

Which is the level of readiness of available solutions? Others in Denmark have addressed
the artificial reef construction — would need to be researched further

Are there still research needs on blue/green technologies for MU? Yes

Would it be possible to promote MU through SEA/EIA procedures? Yes

What modifications would you suggest at your national / local level to promote MU through
SEA/EIA procedures? When applying to establish a new wind park or other marine infra-
structure, it should be strongly encouraged or give positive points if the applicant has made
an EIA including a MU combination as part of their application.
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7 STAKEHOLDER ENGAGEMENT AND LOCAL STAKEHOLDER PROFILES

7.1  Activities carried out to engage stakeholders

As described in section 3, the case study group made an initial survey to test the levels of public
awareness in Denmark regarding MU by conducting street interviews in June 2017 at the annual
popular Danish political “Folkemgdet” on Bornholm (https://folkemoedet.dk/) (90.000 visitors)
(http://tidende.dk/?1d=80541).

Case study stakeholder interviews

After identifying the most relevant stakeholders for the case study of MU at Rgdsand 2, these were
contacted in late August and September with information about the MUSES project (see list below),
giving the definition of Multi-Use (MU) within the frame of the project and asking for their consent
to contact them with a view to interviewing. The initial interviews set the agenda for the narrowing
of the MU combinations to two and DABI were adjusted accordingly for the following interviews.

Stakeholder
(Name of organization)

Type

Contact

Orbicon A/S

Consultant Aquaculture

Interview 8/9 & group discus-
sion 11/10

DONG (new name Orsted)

Offshore Wind — Energy provider

Interview — IL

Guldborgsund Municipality

Local government

Interview 7/9 & group discus-
sion 11/10

Danish Aquaculture

National Fish and
branch organisation

aquaculture

Interview 24/10 & group dis-
cussions 28/9 & 11/10

Business Lolland-Falster

Business and tourism

Interview 23/10 & 11/10

Region Zealand/LA21 office

Regional government

Interview 11/9

Danish Nature Preservation — Lolland

Environment and Nature

Interview 23/10

SEAS-NVE Electricity provider Emailed
Lolland Municipality Local government Emailed
E.On Wind Services Offshore Wind Time issues
Danish Energy Agency National regulator Emailed —IL
Organic Seaweed Seaweed farmer Time issues

AguacCircle

Aquaculture network

Group discussion 28/9

Technical Gymnasium Lolland-Falster

Education

Group discussion 11/10

Danish Agriculture South

Agriculture

Group discussion 11/10

Discussions

The stakeholders were contacted for informal discussions at two relevant events: at the “Better Off
Blue” SUBMARINER conference in Berlin on the 27-28" September 2017: https://www.submariner-
network.eu/network/better-off-blue and the 2" Danish Bio-Economy Conference, 11™ October
2017, where many more of the case study relevant stakeholders were present and where there was
the concrete opportunity to discuss MU during the blue biomass afternoon working session:
http://www.bioguldborgsund.dk/?page id=9
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7.2  Local stakeholder profiles

Version 1.1

The case study stakeholder profiles relevant for both MU combinations are shown in the table be-
low, indicating the sector and organisational category to which they belong.

Stakeholder organisation

Sector

Category

Orbicon A/S

Aquaculture

Business support - consultancy

DONG (new name Orsted)

Offshore Wind — Energy provider

Commercial Business

Guldborgsund Municipality

Local government

Regulator, local policy maker

Danish Aquaculture

Fish and aquaculture

National business support

Business Lolland-Falster

Business and tourism

Business support

Region Zealand/LA21 office

Regional government

Regulator, regional policy maker

Danish Nature Preservation — Lolland

Environment and Nature

NGO

Danish Energy Agency

National regulator

Regulator, national

AguacCircle

Aquaculture network

Business support

Technical Gymnasium Lolland-Falster

Education

Educational

Danish Agriculture South

Agriculture

Business support

On the basis of the information collected during the interviews and discussions, the stakeholders’
interest in the specific case combinations have been attributed according to their overall feedback,
interest and attitude towards the specific combination, the geographical scale at which they have
the power to operate, their category of organisation, level of power and type of power to influence

development of MU.
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Attribute 3 -
Attribute Geographical
1- Over- scale at which Attribute 4 -
allinter- | Attribute 2 - Over- | certain stake- Organisation Attribute
estin all attitude to- holder has the | of stakehold- Attribute 5 - type 6 - Level
MU wards MU power ers of power of Power
Category
Commercial strong cluster- | Power to influence
Business dormant | Neutral/undecided | national ing indirectly high
a couple of
Business support individual or- Power to influence
— consultancies reactive | Neutral/undecided | Local-regional | ganisations indirectly medium
couple of indi-
Not vidual organi- | No power to influ-
Educational known neutral/undecided | local sations ence low
couple of indi- | power to control
vidual organi- | and make deci-
Regulators dormant | neutral/undecided | local-regional | sations sions strong
couple of indi- | power to control
vidual organi- | and make deci-
Policy makers dormant | neutral/undecided | Local-regional | sations sions strong
Nation organi-
positive - driving zation with Power to influence
NGO reactive | forces national local sections indirectly medium
MU Combination 2: Offshore Wind, Environmental Protection and Tourism
Attribute 3 -
Geographical
Attribute scale at
1-Over- Attribute 2 - which cer-
allinter-  Overall atti- tain stake- Attribute 4 - Attribute
estin tude towards  holder has Organisation of  Attribute5- 6 - Level
MU MU the power stakeholders type of power of Power
Category
Commercial A lot of individual Power to influence
Business reactive neutral/undecided | local-regional organisations indirectly medium
Business sup- positive - driving a couple of individual Power to influence
port reactive forces Local-regional organisations indirectly medium
couple of individual Power to influence
Educational Not known neutral/undecided | local organisations indirectly low
couple of individual power to control
Regulators dormant neutral/undecided | Local-regional organisations and make decisions | strong
couple of individual power to control
Policy makers dormant neutral/undecided | Local-regional organisations and make decisions | strong
positive - driving National with local Power to influence
NGO reactive forces national organisations indirectly medium
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8 CONCLUSIONS AND RECOMMENDATION FROM THE CASE STUDY TO THE ACTION PLAN

Version 1.1

The current non-existent development of MU in the case study area reflects the national level of
awareness regarding MU combination concepts and indicates that there is further awareness rais-
ing work to be done at local level as well as at the regulatory level, if a bottom-up development is
to strengthen national policy making.

Due to the environmental concerns regarding the Baltic Sea and the current constraints on fish aqg-
uaculture, the MU combinations that are most likely to succeed in the case study area (and the rest
of Denmark) will be those concerning mussel and seaweed cultivation or environmental nurturing,
e.g. in the form of a Marine Nature Park together with already established marine infrastructures
and tourism.

Stakeholders requested in-depth assessment of the impacts of the MU combinations and proof-of-
concept and business models in order to encourage financial and investment interest. Both combi-
nations would be feasible for further development on the condition that clear economic, commer-
cial benefits exist for all sectors involved and that the environment and local society is not com-
promised.

Parallel to these risk assessments the regulatory organisations need to address the MU concept and
include it in MSP and local maritime and coastal development plans, assisting the identification of
areas suitable for establishing such MU combinations. The importance therefore of cross sectorial
multi-stakeholder dialogue and physical opportunities for further discussion should be emphasised
and the creation of a national task force to determine the strategy and conditions surrounding the
development of MU in Denmark prioritised.
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APPENDIX 1: SCORED DABI SHEETS

MU Combination 1: Offshore wind & Aquaculture

Guklbargsund Municipality

Regian Fealand

Corhioa n A

Business Lo lland- Fakter

Denmarks Haturprese rvation La lland

Danis h Acyuacu o re

DG Energy

MUSHSL M

B rnha lm Falk

Combination: Offshore Wind and Aguaoulture

Soa e

Bk ra

Sour e

By e

Sour e

Sour ra

Soa e

Lok

Lo e

Factor average forall
stakeholders

Category average
[average of all factors
averaged for all stakeholders)

DRIVER S

Category .1 - Policy drivers

Factor D11 Strong national poii des on environm ental rem ediation
C02/MNIP)

20

0

30

14

Factor 1.2 Strong national o des on bive = nowth/bic-economy

30

240

30

113

Factor 013 New national laws on oom pensatony aquacuiture

musels) meweed] for nutrent seguestration

20

10

10

140

g

10

15

Average

3

1.3

1.3

110
[}
A

in
[}
L

110
i
el

Category .2 - Relation with other uses

Factor D.2.1 Redsand 2 alresdy in operation improwve neen

= 0.0 00 10 140 00 0. 0. 0.0 0
ad driver!) - L [}
1.0 00 20 140 20 21 14 0.0 2.0 1.2
Average 0.5 0.0 15 1.0 14 10 05 00 15 0.4

Category [.3 - Economic drivers

= -

Factor 031 Globsd incregise indemand for mairine protein 3.0 10 an £ 14 30 0.0 3.0 1.0 2.2
Factzr 032 Mew miariket opportunities for Blue Bomass 2.0 21 an 20 140 3.0 0.0 E 1.0 13
Factor 033 Shared human resounes 0.0 0.0 10 1.0 a0 i40 0.0 3a i0 08
Average 1,7 1.7 23 20 07 23 0.0 e 10 16
Category .4 - Societal drivers
L..:.:;-SE:;-;E%H of local fishermen, visitors to the Nysted Wind Park 20 0 08 24 14 10 10 0.0 0.0 os

tor 042 Potential creation of new jobs in & peripheral ares E 10 10 34 14 20 1.0 3.0 i 22

r 043 Development of spedalised courses tail ored to include both 10

squmaitune sind offchons wind sspects - 3.0 20 20 00 240 1.0 24 20 13
Average 2.7 20 1.0 23 07 17 10 17 17 16
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ADDED VALUES
Category V.1 - Economic added values
Factor V.1.1 Sharing of equipment and personnel for specific tasks (e.g. infrastructural
] ) 0,0 0,0 1,0 0,0 0,0 3,0 3,0 3,0 3,0
management, surveillance) suggests shared costs /reduction of costs 14
Factor V.1.2 Increase in production from the same marine area 2,0 1,0 3,0 2,0 3,0 3,0 0,0 3,0 2,0 2,1
Factor V.1.3 Sheltering effect of OWF can have positive effect of number of working days 00
possible at sea with aquaculture ’ 0,0 3,0 0,0 0,0 3,0 0,0 3,0 2,0 1,2
Average 0,7 0,3 2,3 0,7 1,0 3,0 1,0 3,0 2,3 1,6
Category V.2 - Societal added values
Factor V.2.1 Introduction of broader local skill sets/specialised job creation 3,0 3,0 1,0 2,0 0,0 3,0 0,0 3,0 2,0 19
Factor V.2.2 Basis for educative/training courses at local level 3,0 3,0 2,0 2,0 0,0 3,0 1,0 3,0 3,0 2,2
Factor V.2.3 No near-shore visual pollution regarding aquaculture 3,0 1,0 1,0 2,0 3,0 1,0 0,0 0,0 3,0 1,6
Average 3,0 2,3 1,3 2,0 1,0 2,3 0,3 2,0 2,7 1,9
Category V.3 - Environmental added values
Factor V.3.1 Good potential for nutrient sequestration 3,0 3,0 3,0 2,0 3,0 3,0 0,0 3,0 3,0 2,6
Factor V.3.2 Good potential for increased marine biodiversity 3,0 3,0 3,0 2,0 3,0 3,0 0,0 3,0 3,0 2,6
Factor V.3.3 Sheltering effect of the OW can increase capacity for biodiversity (settling 00
effect) ! 0,0 2,0 0,0 3,0 3,0 0,0 2,0 3,0 14
Factor V.3.4 Establishment of seagrass and mussels can prevent sand erosion on the sea 20
bed ! 1,0 3,0 1,0 3,0 3,0 2,0 2,0 3,0 2,2
Average 2,0 1,8 2,8 1,3 3,0 3,0 0,5 2,5 3,0 2,2
Category V.4 - Better ensurance policy and risk management
Factor V.4.1 Broader understanding of each others work and risks involved 1,0 1,0 2,0 2,0 0,0 3,0 3,0 3,0 2,0 19
Average 1,0 1,0 2,0 2,0 0,0 3,0 3,0 3,0 2,0 1,9
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NEGATIVE IMPACTS
Category 1.1 - Economic impacts
Factor I.1.1 Repair costs: damage to mussel/seaweed lines from e.g. ice falling from the
. . . L . . . 0,0 0,0 3,0 0,0 0,0 3,0 2,0 3,0 2,0
turbines in winter, or collision with maintenance vehicles 1,4
Factor I.1.2 Loss of income: fouling of biomass production due to spillage from OW
! > uling of bic P X pillag 0,0 0,0 3,0 0,0 3,0 3,0 2,0 3,0 2,0
maintenance equipment, lubrication, paint and other chemicals 1,8
Factor 1.1.3 Lack of financial or other incentives to stimulate such combined development 30
(DONG) ! 3,0 3,0 3,0 1,0 3,0 3,0 3,0 3,0 2,8
Factor 1.1.4. Unalligned investment needs - for new develoment that would consider
expansion of both OW and aq it is difficult to find joint investors for both OW and aq, as 50
OW investors rely on slow steady return in a long run, while the aquaculture needs to ’
reach profitability much faster to keep operating. (aquaculture expert - MUSHOLM) 2,0 3,0 2,0 0,0 3,0 1,0 3,0 3,0 2,1
Factor I.1.5. Large development/undertaking requiring large investments for aquaculture
that is a single small investor normaly and no venture capital or other forms of 20
investment or financial mechanisms normally being used (aquaculture expert - ’
MUSHOLM) 1,0 3,0 2,0 0,0 3,0 0,0 3,0 3,0 1,9
Factor I. 1.6. Aquaculture operation and maintainance might for some reason comromise
the immidiate access that OW operation personal migh need in case of urgent need for 0.0
repare (the costs for OW investor if the turbine is not opearting even only one day are ’
immense) - someone might need to compromise so who takes on that loss.. (DONG)
0,0 2,0 1,0 0,0 1,0 3,0 0,0 0,0 0,8
Factor I.1.7 Low productive hours - Long working hours for aquaculture personel, incl.
Non productive time required to come to the turbine and go back to shore - incresing the 0,0
costs of human resources 0,0 1,0 1,0 0,0 3,0 3,0 3,0 1,0 1,3
Factor 1.1.8 Insurance costs increase due to higher (unknown) risks (DONG) 0,0 0,0 1,0 0,0 0,0 2,0 3,0 3,0 0,0 1,0
Average 0,9 1,3 3,0 1,3 1,0 3,0 2,0 2,5 1,9
Category 1.2. - Social impacts
Factor 1.2.1 Possible limitation or exclusion of local leisure and fishing activities 3,0 2,0 1,0 3,0 3,0 1,0 1,0 1,0 3,0 2,0
Factor 1.2.2 Development of new skillsets and courses for personel that needs to know
P . . pA . 3,0 3,0 3,0 3,0 0,0 3,0 3,0 3,0 3,0
both, about aquaculture operations and OW perations/maintainance 2,7
Average 3,0 2,5 2,0 3,0 1,5 2,0 2,0 3,0 2,4
Category 1.3 - Environmental impacts
Factor I.3.1 Limited information of MU regarding EI 3,0 1,0 3,0 2,0 3,0 3,0 0,0 3,0 3,0 2,3
Factor 1.3.2 Introduction of habitats supporting invasive species 1,0 1,0 1,0 1,0 3,0 1,0 0,0 1,0 2,0 1,2
Factor 1.3.3 Possible bio-fouling due to aquaculture 2,0 2,0 2,0 2,0 3,0 3,0 3,0 3,0 3,0 2,6
Factor 1.3.4 Increase of bacteria persent due to increased bird population and excretia 3,0 2,0 2,0 3,0 3,0 3,0 0,0 3,0 3,0 2,4
Average 2,3 1,5 2,0 2,0 3,0 2,5 0,8 2,8 2,1
Category 1.4 - Technical impacts
Factor 1.4.1 Unclear technical risks and insurance implications 0,0 0,0 3,0 0,0 0,0 3,0 3,0 3,0 0,0 1,2
Average 0,0 0,0 3,0 0,0 0,0 3,0 3,0 0,0 1,1
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Combination: Offshore Wind, Environmental Protection and Category average
Tourism 2 2 2 2 2 2 2 2 2 Factor average for all (average of all factors
3 A P 3 P P P 3 A stakeholders averaged for all stakeholders)
DRIVERS
Category D.1 - Policy drivers
Factor D.1.1 Strong national policies on environmental remediation
1,0 1,0 3,0 2,0 3,0 3,0 0,0 3,0 2,0
(CO2/N/P) 2,0
Factor D.1.3 New national laws on compensatory aquaculture
. . 1,0 1,0 3,0 2,0 1,0 3,0 0,0 3,0 2,0
(mussels/seaweed) for nutrient sequestration 1,8
Factor D.1.3 New national focus on biodiversity 3,0 2,0 3,0 3,0 3,0 1,0 0,0 3,0 3,0 23
Factor D.1.4 Adjacent to Natura2000/wildlife parks 2,0 1,0 1,0 2,0 3,0 1,0 0,0 1,0 1,0 1,3
Average 1,8 1,3 2,5 2,3 2,5 2,0 0,0 2,5 2,0 1,9
Category D.2 - Relation with other uses
Factor D.2.1 Rgd d 2 already i tion: i
'ac or gdsan ! alrea y‘lnAcAJpera ion: improve green 0,0 0,0 10 10 0,0 0,0 0,0 0,0 10
image/corporate social responsibility 0,3
Factor D.2.2 Better use of MSP 1,0 1,0 2,0 1,0 1,0 1,0 0,0 1,0 0,0 0,9
Factor D.2.3 Strong and innovative tourism sector - diversification 2,0 2,0 1,0 3,0 1,0 1,0 0,0 1,0 3,0 1,6
Factor D.2.4 New diving opportunities/training areas 1,0 1,0 0,0 3,0 0,0 0,0 0,0 0,0 3,0 0,9
Factor D.2.5 Strengthened Marine Nature Park 2,0 2,0 0,0 3,0 3,0 0,0 0,0 0,0 3,0 1,4
Average 1,2 1,2 0,8 2,2 1,0 0,4 0,0 0,4 2,0 1,0
Category D.3 - Economic drivers
Factor D.3.1 New and increased business opportunities for tourism 3,0 3,0 1,0 3,0 1,0 1,0 0,0 1,0 3,0 1,8
Average 3,0 3,0 1,0 3,0 1,0 1,0 0,0 1,0 3,0 1,8
Category D.4 - Societal drivers
Factor D.4.1 Interest of local fishermen, visitors to the Nysted Wind Park
. 1,0 1,0 0,0 3,0 0,0 2,0 0,0 1,0 0,0
visitors centre
0,9
Factor D.4.2 Potential creation of new jobs in a peripheral area 3,0 3,0 0,0 3,0 0,0 3,0 0,0 3,0 3,0 2,0
Factor D.4.3 Basis for a Marine Nature School 2,0 2,0 0,0 3,0 3,0 3,0 0,0 1,0 3,0 1,9
Average 2,0 2,0 0,0 3,0 1,0 2,7 0,0 1,7 2,0 1,6
Category D.5 - Environmental drivers
Factor D.5.1 Artificial reef creates basis for increased biodiversity 1,0 1,0 2,0 1,0 3,0 2,0 0,0 1,0 3,0 1,6
Factor D.5.2 New marine nature awareness 2,0 2,0 3,0 3,0 3,0 3,0 0,0 3,0 3,0 2,4
Factor D.5.3 Increased nutrient sequestration 1,0 1,0 3,0 0,0 3,0 3,0 0,0 3,0 1,0 1,7
Factor D.5.4 Clearer waters 2,0 2,0 1,0 3,0 3,0 2,0 0,0 3,0 3,0 2,1
Average 1,5 1,5 2,3 1,8 3,0 2,5 0,0 2,5 2,5 1,9
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Combination: Offshore Wind, Environmental Protection and Category average
i @ @ @ @
Tourism 2 g £ 2 2 g g g g Factor average for all (average of all factors
3 3 3 3 3 3 3 3 3 stakeholders averaged for all stakeholders)
BARRIERS
Category B.1 - Legal barriers
Factor B.1.1 Lack of lat t i ti t t -
actor B. ack of regulatory support or incentives to promote co 2,0 “1,0 “1,0 30 30 “1,0 30 “1,0 30
localization between sectors -2,0
Factor B.1.2 Safet lati tricti di bli t
Factor E afety regulation restrictions regarding public access to ‘1.0 ‘1.0 2.0 3.0 0.0 “1.0 3.0 ‘1.0 3.0
industrial areas -1,7
Factor B.1.3 Restrictions concerning use of a marine nature park may 3.0
conflict with tourist activities 4 -1,0 -1,0 -3,0 0,0 -2,0 0,0 -1,0 -3,0 -1,6
Average -2,0 -1,0 -1,3 -3,0 -1,0 -1,3 -2,0 -1,0 -3,0 -1,7
Category B.2 - Administrative barriers
Facto.r B.2.1 Complicated procs_edure and pom-ts_ of contact f_or obtalmng “1,0 0,0 “1,0 “1,0 “1,0 2,0 0,0 3,0 3,0
permits for aguaculture establishment - administered by different bodies -1,3
Factor B.2.2 Lack of high level political focus on MU -2,0 -2,0 -2,0 -2,0 -2,0 -1,0 0,0 -1,0 -3,0 -1,7
Factor B.2.3 Coordination of tour timetable may conflict with use of 0.0
equipment for other fishing purposes 4 0,0 -1,0 -2,0 0,0 -1,0 0,0 -2,0 0,0 -0,7
Average -1,0 -0,7 -1,3 -1,7 -1,0 -1,3 0,0 -2,0 -2,0 -1,2
Category B.3 - Barriers related with economic availab y / risk
Factor B.3.1 Lack of proof of concept/profitability -3,0 -3,0 -1,0 -3,0 -1,0 -3,0 0,0 -3,0 -3,0 -2,2
Factor B.3.2 Lack of business cases -3,0 -3,0 -2,0 -3,0 -1,0 -3,0 -3,0 -3,0 -3,0 -2,7
Factor B.3.3 Expensive leisure activity - limited target group 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Factor B.3.4 Increased risk of collision proportional with increase use of area -1,0
-1,0 -1,0 -2,0 -1,0 -1,0 -3,0 -3,0 -2,0 =il 7/
Factor B.3.5 Funding the cost of designing and installing artificial reefs -3,0
-3,0 -3,0 -3,0 -3,0 -3,0 -3,0 0,0 -3,0 -2,7
Factor B.3.6 Unclear who should fund the establishment of the reefs -3,0 -3,0 -3,0 -3,0 -3,0 -3,0 -3,0 0,0 -3,0 -2,7
Average -2,2 -2,2 -1,7 -2,3 =15 -2,2 -2,0 -1,5 -2,3 -2,0
Category B.4 - Barriers related with technical capacity
Fact B.4.1 N T f t ist Is/docki latfe ired f
actor - ev\{ Yf)es oA ?urls vessels/docking platforms required for 3,0 “1,0 ‘1,0 3,0 1,0 “1,0 3,0 “1,0 3,0
water leisure activities within the OWF -1,9
Factor B.4.2 Design of artificial reefs need to be tailored to the local habitat -1,0 -1,0 -1,0 -1,0 -3,0 -1,0 0,0 0,0 -3,0 A%
Average -2,0 -1,0 -1,0 -2,0 -2,0 -1,0 -1,5 -0,5 -3,0 -1,6
Category B.5 - Barriers related with social factors
Factor B.5.1 Co-locating stakeholder profiles are very different (e.g. giant
international energy companies and small/self-employed, niche production -2,0 -2,0 -2,0 -2,0 0,0 -2,0 0,0 -3,0 -3,0
companies) -1,8
Factor B.5.2 Lack of tradition for cooperation between different sectors -3,0 -3,0 -3,0 -3,0 -3,0 -3,0 -3,0 -3,0 -3,0 3.0
Factor B.5.3 Possible conflict of interests between sectors -1,0 -1,0 -1,0 -1,0 0,0 -1,0 -2,0 -2,0 -1,0 -1,1
Factor B.5.4 Lack of dialogue between sectors and society - no tradition of 20
considering MU at sea 4 -3,0 -3,0 -3,0 -1,0 -2,0 -2,0 -1,0 -3,0 -2,3
Factor B.5.5 Physical location of the leisure activity - local ownership may be 2.0
weak 4 -3,0 -1,0 -3,0 0,0 -1,0 0,0 0,0 -3,0 -1,6
Factor B.5.6 Lack of competent/trained personnel -1,0 -1,0 -2,0 -2,0 0,0 -2,0 -2,0 -1,0 -2,0 -1,4
Average -2,2 -2,2 -2,0 -2,3 -0,7 -1,8 -1,5 -1,7 -2,5 -1,9
Category B.6 - Barriers related with environmental factors
_Factor B.6.1 Lack of' EIA on local biodiversity - concerns regarding negative -3,0 -3,0 “1,0 3,0 3,0 “1,0 0,0 -3,0 -3,0
impacts on the environment -2,2
Factor B.6.2 Possible introduction of habitats favorable to invasive species -3,0 -3,0 -1,0 -1,0 -3,0 -1,0 0,0 -1,0 -3,0
-1,8
Factor B.6.3 Weather conditions can mean a high risk of last minute 1.0
cancellation ’ 0,0 -1,0 -2,0 0,0 -1,0 0,0 0,0 -1,0 -0,7
Factor B.6.4 Lack of documentation regarding whether OWF meets MPA 10
requirements ’ -1,0 -1,0 -1,0 -3,0 -1,0 0,0 -1,0 -1,0 -1,1
Average -2,0 -1,8 -1,0 -1,8 _2,3 -1,0 0,0 -1,3 -2,0 -1,4
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. ) . Category average
Combination: Offshore Wind, Environmental Protection and Tourism (average of all
(] (] Q () (] (] Q [} (]
S = = = 5 § § § § Factor average for |factors averaged for
a a a a a & a a a all stakeholders all stakeholders)
ADDED VALUES
Category V.1 - Economic added values
Factor V.1.1 New economic activity in an otherwise unused sea bed area 3,0 3,0 3,0 3,0 1,0 3,0 1,0 2,0 3,0 2,4
FaTctor V.l:Z'S.heItering effect of the OWF can increase the number of days suitable for 10 10 0,0 3,0 10 10 0,0 0,0 30
leisure activities 1,1
Factor V.1.3 Improved CSR for OW owner 2,0 2,0 1,0 1,0 1,0 1,0 0,0 1,0 1,0 1,1
Factor V.1.4 Increased diversity in the food chain leading to increase in wild fish stocks 2,0 20 30 30 30 30 00 30 30 24
Factor V.1.5 Low interference in OW running and operations 1,0 1,0 1,0 1,0 1,0 1,0 3,0 1,0 1,0 1,2
Average 1,8 1,8 1,6 2,2 1,4 1,8 0,8 14 2,2 1,7
Category V.2 - Societal added values
Factor V.2.1 Introduction of broader local skill sets/specialised job creation 3,0 3,0 2,0 3,0 0,0 2,0 1,0 1,0 3,0 2,0
Facto‘r V.2.2 Basis for educative/train.ing cot,!rses at Ioca.l level - tourist.s and schools 30 30 10 3,0 30 30 10 1,0 30
learning about clean energy and marine environment - increased public awareness 2,3
Factor V.2.3 No near-shore visual or acoustic pollution regarding tourism 2,0 1,0 1,0 3,0 0,0 2,0 0,0 1,0 3,0 1,4
Factor V.2.4 New tourist attraction with a new value chain, new accessible activity 3,0 30 10 30 10 10 00 00 30 17
Average 2,8 2,5 1,3 3,0 1,0 2,0 0,5 0,8 3,0 1,9
Category V.3 - Environmental added values
Factor V.3.1 Good potential for nutrient sequestration 2,0 2,0 3,0 1,0 3,0 3,0 1,0 2,0 3,0 2,2
Factor V.3.2 Good potential for increased marine biodiversity 2,0 2,0 3,0 2,0 3,0 3,0 1,0 2,0 3,0 2,3
Factor V.3.3 Sheltering effect of the OW can increase capacity for biodiversity 1,0 1,0 3,0 2,0 3,0 2,0 1,0 1,0 3,0 1,9
Factor V.3.4 Establishment of seagrass, reefs, etc. can prevent sea bed erosion 2,0 2,0 2,0 2,0 3,0 1,0 1,0 1,0 3,0 1,9
Factor V.3.5 Refuge areas for important species and ecological systems 2,0 2,0 2,0 1,0 3,0 2,0 0,0 2,0 3,0 1,9
Average 1,8 1,8 2,6 1,6 3,0 2,2 0,8 1,6 3,0 2,0
Category V.4 - Better ensurance policy and risk management
Factor V.4.1 Broader understanding of each other’s work and risks involved 2,0 2,0 2,0 2,0 2,0 2,0 3,0 2,0 2,0 2,1
Average 2,0 2,0 2,0 2,0 2,0 2,0 3,0 2,0 2,0 2,1

This project has received funding

from the European Union's Horizon 2020
research and innovation programme
under grant agreement no 727451

Version 1.1

Page 39



NS

MUSES : ' Eenses

el
=
©
©
)
c
z =
3 5 g
[ -
i} i 2
5 £ 5 <
5 =
= 2 = 2 3 - x
S £ %) 3> = © (e 2
3 © = S = 1) =
@ (] < 2 o c = £
g . = - : < & 5 £
] S S g £ 2 9 = <
= (%) ol ‘B c c > =
S 9] = =1 7] © o o
(] o o a a a a = [
Category average
Combination: Offshore Wind, Environmental Protection and Tourism (average of all factors
e e e e e e 2 2 e Factor average for all averaged for all
S S S ] ] ] S S ]
) ) ) ) ) ) ) ) ) stakeholders stakeholders)
NEGATIVE IMPACTS
Category 1.1 - Economic impacts
Factor I.1.1 Repai ts: d to e.g. docki latf fi falling ice fi th
ac fn’ : szalr costs ‘ a'\magv'e o eg ocking pla 'orms rom falling ice from the 10 10 20 30 10 20 30 20 30
turbines in winter, or collision with maintenance vehicles -2,0
Factor I.1.2 Loss of income: fouling of the area due to spillage from OW maintenance
; ot income: Touling » duetospiliag : 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
equipment, lubrication, paint and other chemicals -3,0
Factor I.1.3 Insurance costs increase due to higher risks (e.g. collision to other vessels, 20
etc.) (DONG) ! -2,0 -3,0 -3,0 -1,0 -3,0 -3,0 -3,0 -3,0 -2,6
Factor I.1.5 Disrupted immediate access to the broken turbine can impose an immense 10
cost to the OW investor ! -1,0 -1,0 -3,0 -1,0 -3,0 -3,0 -3,0 -1,0 -1,9
Average -1,8 -1,8 -2,3 -3,0 -1,5 -2,8 -3,0 -2,8 -2,5 -2,4
Category 1.2. - Social impacts
Factor 1.2.1 Increased risk of accidents (underwater actitivies and water transport
ro ' ! (underw vt W P 2,0 2,0 1,0 2,0 1,0 2,0 3,0 2,0 3,0
collisions) -2,0
Factor 1.2.2 More space and options for recreational activities increasing the overall 00 00 00 00 00 00 00 0.0 0.0
wellbeing in the area (Added Value?) ! ! ! ! ! ! ! ! ! 0,0
Factor 1.2.3 Increased local interest for innovation and tourism related enterpreneurship 00
(added Value?) ! 0,0 0,0 0,0 -1,0 0,0 0,0 0,0 -1,0 -0,2
Average -0,7 -0,7 -0,3 -0,7 -0,7 -0,7 -1,0 -0,7 -1,3 -0,7
Category 1.3 - Environmental impacts
Factor I.3.1 Limited information of MU regarding El -3,0 -3,0 -2,0 -3,0 -3,0 -3,0 -1,0 -3,0 -3,0 -2,7
Factor 1.3.2 Introduction of habitats possibly supporting invasive species -3,0 -3,0 -2,0 -2,0 -3,0 -2,0 0,0 -2,0 -3,0 -2,2
Factor 1.3.3 Possible bio-fouling -3,0 -3,0 -2,0 -2,0 -3,0 -3,0 -2,0 -2,0 -3,0 -2,6
Factor 1.3.4 Increase of bacteria levels in the water due to increased bird and tourist 30
population and excretia ! -3,0 -2,0 -2,0 -3,0 -2,0 0,0 -1,0 -3,0 -2,1
Factor 1.3.5 Fouling of the area due to spillage from transport vehicles, OW maintenance 30
equipment, lubrication, paint and other chemicals ! -3,0 -3,0 -3,0 -3,0 -3,0 -1,0 -1,0 -3,0 -2,6
Average -3,0 -3,0 -2,2 -2,4 -3,0 -2,6 -0,8 -1,8 -3,0 -2,4
Category 1.4 - Technical impacts
Factor 1.4.1 Unknown impacts regarding the effect of the artificial reefs and settling
S X K -2,0 -2,0 -1,0 -2,0 -3,0 -1,0 -3,0 -1,0 -1,0
wildlife on the turbine construction -1,8
Average -2,0 -2,0 -1,0 -2,0 -3,0 -1,0 -3,0 -1,0 -1,0 -1,8
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