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During the session, some questions will appear via slido.

Join at

slido.com
#2725 651

https://app.sli.do/event/fsitkESEGKi8DdfFVU83f1
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slido

Who are you?

(D Start presenting to display the poll results on this slide.



AGENDA

Part 1 BUSINESS

11h15 welcome and intro Marijn Rabaut (BC)

11h20 Maripark the concept Kinnie De Beule (BC)

Marjoleine Nascimento da Silva Karper (RVO)

11h35 Maripark the blue print Date Pijlman (E&Y)
Octopus Jacob Brands (ZB)
North-C-Neutral Timothy Vanagt (ORG)

Part 2 BREAK OUT

12h10 intro

12h15 workshop

12h45 way forward!

12h55 wrap-up

13h00 lunch!
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Important steps and leverages

o

EU targets Energy, Food, Biodiversity, CC

Mission Ocean and Waters
BMBanos and Innovation cycles

New activities coming up
Security!
Innovation and multi-use zonation

Project results:
eMSP (policy briefs!)

What we need
De-risking business
One governmental pillar for a SBE

BLUE
CLLSTER

MAR PAR

uropean

/‘@» eMSP Co-funded by
@ﬁ"'&/ NBSR - the European Union
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Policy Brief

Towards
a sustainable
blue economy o
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Are you a Multi-use

(D Start presenting to display the poll results on this slide.



MARIPARK the concept and efficient approach
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Are you a Maripark

(D Start presenting to display the poll results on this slide.



MARIPARK the blue print
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Maripark

Charting a new course for ocean use
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Context & background (

The question of how we use, optimize and protect ocean space is more topical
than ever before in light of global megatrends

Context e Stnactural vision map Noeth Sea
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How can we maximize the use of offshore space for sustainable food e
b L] - o :
production and the generation of renewable energy, while at the same time ——(OUE T
not only respecting, but also enhancing, its natural value?
In other words: how can we achieve a sustainable blue economy? A
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Context & background (

A crucial step towards achieving a sustainable blue economy is the successful
development and operation of Mariparks

Mariparks Realizing Mariparks - background to the development of the Maripark
Blueprint

E
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E Mariparks
E Is’;“\l
N % e .
Bkt l-uss
Current- If/;;ﬁl -'r!};i-\'" % h ® .
hS. e ) Who should develop such

-
.: ’ o \ % infrastructure or provide services to Maripark (entity)

f _® the community?
. Al
i ! ) . * Determined through the
What should such entity look like and develobment of{?’che
how should it be governed? . P )
Maripark Blueprint*
i Giodiversity Fiead @ ciergy Crlhar

12 September 2024 | Maripark | Charting a new course for ocean use Page 26



[Tmﬁprméprint was developed in four key and interlinked parts, each

required to reach the ultimate goal of determining how a Maripark could be

Baseline

A baseline study answering the
question, which similar
initiatives are known around the
world, and what lessons can be
learned from them?

- - e - - - -

\ J \/ \/ @ \/ TAY @

A portfolio of potential business
opportunities, through analysis of
the activities and their respective
high level feasibility, financial, and

stakeholder value

T s Tl e 2
|
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-

- - -
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B Organization & Structure

An assessment towards a
recommended legal framework,
followed by a high-level legal
structure and tax impact
assessment, leading to a proposed
organizational structure of a
Maripark entity

n Transformation Roadmap

An indicative roadmap that
will facilitate the transformation
of an offshore windfarm to the
first Maripark in the Dutch EEZ,
which will serve as a template for
subsequent initiatives

12 September 2024 | Maripark | Charting a new course for ocean use

To answer the overarching question
regarding the governance and

shape of the Maripark entity,
considering the outputs of (1) and

(2)

Page 27
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Developing the Maripark

Baselime

o' date, no similar concept to the Harlpa.'k has oeen pioposed
elsewhere. Nonetheless, international dual- and multi-use initiatives provide

- @ \/ \J @ \/ @ @ S W U\ AV U vV 1 O 7 O \J S

Maripark would be the
first of its kind as there
is currently a lack of
fully developed projects

39
____

Single-use Dual-use Multl-use Marlpark

EVALUATED DUAL- |
AND NULTI-USE
PROJECTS

I counTRIES

12 September 2024 | Maripark | Charting a new course for ocean use Page 29



Developing the Maripark
Blueprint

ive understanding of viable busiiiess cﬂ)portunities S a
prerequisite to defining a potential governance

- - - - -
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Bivalves, oysters ! Seawesd (e.q. kelp) Passive fishing
== blue mussels
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(ffshore wind enargy Floating salar Wawe energy Offshore hyd rogen

sustainable urism  Subsea dala centers
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Feasibility

Supporting activities considered Environmental impact

8 @8 (&) (f) &)

Financial value Financial potential

2 Maripark synergy potential
O Stakeholder value Key socio-economic factors

Other factors

12 September 2024 | Maripark | Charting a new course for ocean use Page 30



Developing the Maripark
Blueprint

It was found that all 9 business opportunities are viable in the EEZ and would
benefit from a Maripark, financially and, to a lesser extent, at a stakeholder level

A
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sustainable tourism  Subsea data centers

STAKEHOLDER VALUE
@ rood Added value by Maripark

12 September 2024 | Maripark | Charting a new course for ocean use Page 31



Developing the Maripark

Jusiness opportunities to be impicmenied & &verneu, the
organizational structure of a Maripark can be proposed, reflecting the need for

~ 1~ ~la Al Al A~ ~ ~ ~ A S ~ ~A ol S ~ ~ ~ N SO ~ e~ O -~
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® oy
ernment can terminate or reduce its involvement over time,
ecommended structure allows for a flexible approach
|
Sustainability council ----- - coo CEO CFO
| | | i —
Business unit Business unit Business unit Head of | R - _
Food Energy Mature & climate shared services 1 MEnee
| — Legal
Shared services
Shared services S o
HSE = Health, safety & environment eac o Communications

shared services & public affairs

Information
management

rMonitoring

Procurement

Joint and balanced approach: energy, food, and nature

integrated in one organization HSE

Facility and IT

12 September 2024 | Maripark | Charting a new course for ocean use Page 32



Developing the Maripark
Blueprint

Charting the new course via the Maripark entity: business as usual is not enough
to realize the value potential that lies in multi-use

If we want multi-use to succeed, there is a need to facilitate development through a Maripark A tw°'pgaselb"s'“eis StLat?gi including iSt‘:p'bz'St‘;p ap'zmaclh t°db”s'“ess
evelopment ana SIX Key success ractors nas peen develope
B.V.

Phase 1. Phase 2: Phase 3:

1980s - 2024 Technolagy 2024 - 2030 2030

development, campetence Maripark development SCale

building, feasibility, piloting and maturation
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F
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H Inferconnection of several Mariparks ,e' Tre v LMLl “mLe e first Dutch Maripark
E leads to accelerated growth .7
% l L7
T - Value
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= FIRST MARIPARK - — potential to
_E i P 4 be realized
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= -7 Busingss as usual Maripark
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Context & background Developing thg Maripark Summary & concluding
Blueprint remarks

The traditional approach of businesses operating within silos and The Maripark can facilitate the transition from sector-specific, single-
focusing on their specific sectors will not enable the realization of the use activities to sector-unspecific, multi-use business approaches
full value potential of the blue economy

DRAe T 1o2) or-i - ony, ne, oY TRAET LaL)-ay-t » LMy, 2w, oy

Single use = \\J \i ' Shared use (ecological, nature-hased, food aspect)
No / few synerqgies ' « ¥ N y 4 Realization of synergies

» Financial / economh.: focus » Innowvative and attractive for numercus activities

»  Sector specific considerations » Holistic and sector-unspecific

»  Every activity has its own framework for safety » Shared resources, infrastructure and safety by design
» Linear process .

Circular processes as a design principle

12 September 2024 | Maripark | Charting a new course for ocean use Page 35



Summary & concluding
remarks

Services, funds
and licenses

Investment / funding  |-__________

Co-funded by
the European Union

Services

Infrastructure

v

developers and operators

12 September 2024 | Maripark | Charting a new course for ocean use Page 36



EY | Building a better working world

EY exists to build a better working world, helping to
create long-term value for clients, people and society
and build trust in the capital markets.

Enabled by data and technology, diverse EY teams in
over 150 countries provide trust through assurance and
help clients grow, transform and operate.

Working across assurance, consulting, law, strategy, tax
and transactions, EY teams ask better questions to find
new answers for the complex issues facing our world
today.

EY refers to the global organization, and may refer to one or more, of the
member firms of Ernst & Young Global Limited, each of which is a separate

legal entity. Ernst & Young Global Limited, a UK company limited by guarantee,
does not provide services to clients. Information about how EY collects and uses
personal data and a description of the rights individuals have under data
protection legislation are available via ey.com/privacy. EY member firms do not
practice law where prohibited by local laws. For more information about our
organization, please visit ey.com.

© 2024 EY Strategy and Transactions
All Rights Reserved.

ED None.

This material has been prepared for general informational purposes only and is not
intended to be relied upon as accounting, tax, legal or other professional advice. Please

- refer to your advisors for specific advice.

y.com
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Jacob Brands

Owner Fishing Company Brands and
Dronedive

Initiator Project Octopus
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Project Octopus

Multifunctional Fishing vessel

OCTOPUS

. . . S Funded by
In ¥ #MissionArenads ‘... | the European Union
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History of the company
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PROJECT

OCTOPUS
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AQUACULTURE
FISHING OFFSHORE

PROTECT &
INFRASTRUCTURE

CLEAN UF

RESEARCH o R.OV.

SEAWEED FARMING OPERATIONS ogl;

PROJECT

OCTOPUS



26-27 November 2024 | Amsterdam

e Demand-Driven and Seasonal Fishing:

e Collaboration with Multiple Stakeholders:

e Modular Energy Solutions:

e Periodic Operations:

e Multi-use Windpark:

| RESTORE OUR OCEAN & WATERS JRF V%

Modular Approach

Flexible operations tailored to market needs and fishing seasons.

Engaging diverse partners to optimize efficiency and sustainability.

Scalable and adaptable energy systems to meet operational requirements.

Activities encompassing fishing, offshore services, and research conducted on a rotational or project basis.

Doing all the multi-use possibilities with one ship.

D

PROJECT

OCTOPUS



BANOS  26-27 November 2024 | Amsterdam

Ocean Lighthouse in the
Baltic and North Sea Basins
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MODULAIR FISHING EQUIPMENT

REMOVABLE NETDRUM

ELEKTRIC PROPULSION

REMOVABLE FISHOLD

REMOVABLE FISH FACTORY

MODULAIR ENERGIE SUPPLY

D

PROJECT

OCTOPUS
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Ocean Lighthouse in the
Baltic and North Sea Basins

DECK CRANE
MODULAIR SURVEY EQUIPMENT

DRONE

. . : 3 \ / - 3 - o
. iy ity o /) > g

ELECTRICAL PROPULSION
MOONPOOL

MODULAIR ACCOMODATION

MODULAIRE ENERGIE SUPPLY

D

PROJECT

OCTOPUS
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ROLE

Senior project leader

Guiding stakeholders out of their comfort zone into solutions

PROJECTS
North C Neutral

Automated model to design balanced MSP’s on basin scale
Coastal Vision

Belgium’s Coastal Protection Plan against +3 m SLR
Nature Inclusive Design Princess

Elisabeth Island Design for
Public Value at Sea Storage for

renewable energy

| LIKE t.vanagt@orgpermod.com
www.orgpermod.com

Transparency (& Chocolate & Chips)



iInNfo@orgpermod.com

www.orgpermod.com
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North C Neutral

Optimisation and Decision Support Toolkit
Greater North Sea Basin

INTERNATIONAL OFFSHORE

MAP FOR OFFSHORE “ ' : ' @@D@{Eﬁ@m

= . Harvesting
g ' ; ‘ Collective Intelligence

e

ounts for donverriavees ty [ pner s o

To leverage the best available knowledge and assist
GNSBI stakeholders toward a unified Greater North Sea
Basin strategy, we have designed a dynamic, 1.5-year
co-creative process.

TECINOLOGILS

OUTPUTS

FurReY cosT

B ronetin

In collaboration with GNSBI stakeholders and
supported by leading independent experts, we
co-create, evaluate, and refine alternatives until we
reach a feasible and widely supported set of options for
policymakers.The co-creation methodology is designed
to include experts from various GNSBI member states,
enabling GNSBI to evolve into a truly pan-European
project at all levels.

£co 1wact

EneRoY cosT CLINATE GHARGE THPACT

on r

2050
300 GW

& North C Neutralizer

FOOD PROGUCTION 1,5 8 Ka/y

|
Nertn G
Neutralizes

Greater North Sea Basin

At the end of the process, we envision a traveling
exhibition to share the results with citizens across
participating countries.

CLIMATE CHANGE

oo 1wAct FOD PROJUCTION > n very

ROAD MAPS/SUPPLY CHAIN

The build out of offshore wind in  offshore and onshore economy. The
h heavily dependent direct impact of onshor an
upply chain. The data below making on offshore technology
at there will need to be a  placements can therefore be
ant ramp up in material 2d. The roadmaps provide

Manths, G Months 6 Months & Month:

[TPRERN co cresre swemons

mERRATI

ire

P
chain constraint: all stakeholde

OO CHEATE VIIONAND SCENARIOS (DESIEN, TEST, REFINE)

optimization model e

This way, it is possible to create
an integraled model Lhal links the

oy (SRR

ANNUAL DEMAND COMPARISON CAPACITY GROWTH
m 0 tha Gatand

2024 / 2050 “ Chonit sty

The North C Neutralizer is an innovative and = ) (| |
unique optimization model developed for - e e | @ ﬁ[l |:| D
GNSBI. Operating at the sea basin level, it 7 2050 i e T i f E é E ( j .se S
integrates stakeholder interests, leverages =y 300 GW steel and 1ron denand

copper

the best available data, and builds on existing . & North  Neutrator o - Activate Joint Fact Findi ng

marine spatial plans. For each desired
stakeholder scenario, it seeks an optimal
balance across various marine sectors.

© ORG

CUMULATIVE DEMAND 2023 —, 2050
To “materialize” the outputs of the North

; C Neutralizer and initiate the joint
ot steet % ( . fact-finding process, we further develop
these outputs through spatial design.

WIND ENHANCING ECOLOGY

In this sowmario, we use

Through visualizations and quantitative
analyses, the North C Neutralizer clarifies
impacts at all levels — from the Greater North
Sea Basin to national and even onshore scales,
including harbors and energy cable landing
points. The detailed roadmaps it generates
provide a robust foundation for supply chain
planning and financing strategies.

total fibreglass
(tonnes)

In designing at various scales, we reveal
hidden aspects, seek solutions, and
identify synergies. Opportunities and
e L - s challenges for each stakeholder group
Broasesor @ szt & raonasas i are highlighted, ensuring a transparent
p ' process that is easily and continuously
L6 Lonath chmy / \ ) " 4 accessible to all stakeholders.
B B e L y J
PORT AREA X A Feedback loops between spatial design
e \ f and the North C Neutralizer make the
e o e s Tyl ) S _ entire.pro_cess increasingly ac!aptive,
G resulting in more robust solutions.

600 ha

850 -1300 h:
2050 3 e o batentiallei

300 Gw location conneclion zone

€ North C Neutralizer & North C Neutralizer
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Greater North Sea Basin
optimization model

The North C Neutralizer is an innovative and
unique optimization model developed for
GNSBI. Operating at the sea basin level, it
integrates stakeholder interests, leverages
the best available data, and builds on existing
marine spatial plans. For each desired
stakeholder scenario, it seeks an optimal
balance across various marine sectors.

Through visualizations and quantitative
analyses, the North C Neutralizer clarifies
impacts at all levels — from the Greater North
Sea Basin to national and even onshore scales,
including harbors and energy cable landing
points. The detailed roadmaps it generates
provide a robust foundation for supply chain
planning and financing strategies.

INTERNATIONAL OFFSHORE
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FesTacTIon
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CLIMATE GHANGE IMPACT
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2050
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& North C Neutralizer

2050
300 GW

€ North C Neutralizor

2050
300 GW

€ North C Neutralizer

ROADMAP FOR OFFSHORE WIND

MATN PARAMETER:

ENERGY
PRODUCTTON
AQUACULTURE

FOOD PROGUCTION 1,5 8 Ka/y

FOD PROJUCTION > n very

ROAD MAPS/SUPPLY CHAIN

The build out of offshore wind in ffshore and onshore economy. The
h heavily dependent i impact of onshore decision
on its supply chain. The data below ng on offshore technology
shows that there will need to he a  placements can therefore be
ignif ramp up in material integrated. The roadmaps provide
on, port capacity and a clear pathway towards a
installation per year. The inable build out, while

ty
North C Neutral model provides taking away uncertainty of the
roadmaps to 3 ’s energy  needed investm because a
targets whi idering supply  future perspective is offered to
i all stakeholders.

way, it is possible to create
integraled model thal links the

ANNUAL DEMAND COMPARISON CAPACITY GROWTH
2024 / 2050 is 9.5t oatses

annual demand of wind turbine
annual demand for cables
demand convertors

steel and iron demand

copper

tibreglass

rare earth metals

CUMULATIVE DEMAND 2023 — 2050
2023
total steel needed
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total fibreglass ) ¢
) Z

- 2.008.0001

‘total scour protection ( O
(tonnes)

m 7sonapast

total inter-array O
cable length (km)

@aasmn  @iMem 1966k 73,080k

geaana 1n the futurs
Sxpanatons. (ysarly) ot 3 )
producing
wind farms +
600 ha 200 ha uction
approv
PORTS 4 potential nub
location

850 -1300 ha

B revowered =)
tarms

potential grid
canneclion zane

North C Neutral

Optimisation and Decision Support Toolkit
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energy Fluxes

& North C Neutralizer

Greater North Sea Basin



North C Neutralizer

Georeferenced Optimization Model
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OVERVIEW CURRENT FUNCTIONALITIES

MONOPILE

FOUNDATION

COST AND CARBON
EMISSION CALCULATIONS
ARE BASED ON:

ASSUMPTIONS AND
VARIABLES TAKEN INTO
ACCOUNT:

* Capacity 15 WK
* Energy production
cut-in ws 3u/s
rated ws 18m/s
cut-out ws 2Sm/s
*Distance to shore
operation harbour
dnstallation narbour
onshore substation
*Sea bed structure
mixed sediments

clay
sand
*MHeteo data
*Vessel types
* Lifespan 25 yr.
« Depth < -6am
UNIT DENSITY:
7,5 MW X 1 KM
HARDKARE
TURBINE FOUNDATION INTER-ARRAY CABLE
e i e Sdstarareay cnte
Simons
ot towe

HOW FISHERIES ARE AN

FISHING HOURS

s
P

Lo

« Ay mapaing arsas of mgh
Tisning intancaty an

aside resi
g other developnents.

* Conmsaring facters like
iz migrstions and eco~

TREES AS NID AND
FISHERIES

* Naturs Inclusive Design
M) in OFfshare wing
Ancarporating NI0 into
ind oroj

Fxin hamtat orac
Stion o potarsiatty haoss
ion popuaations, suppatt-
ke

soec
acosyatams crucial T
azn stock racavery.

Importance of Ecological
s

HARD SUBSTRATE

To Crasta nantiata o

ennunce the develogment
S Biogante rast. WiTh
Genivooy we restors %
RaR{tar that has
ainppursd over Line.

MUSSEL CULTURE

longline culture

I reovreues s

CARBON EMISSION AND ASSUMPTIONS AND
COST CALCULATIONS VARIABLES TAKEN INTO
ARE BASED ON: ACCOUNT:

LOMGLINE CULTURE

« Hardvare + Food production

+ Installation particulate organic natter
+ Decommissioning.

. chlorophyll a (Chl a)

Insurance temperatura (7)
* Operation ol

* Distance to shore
aquaculture harbour
* Meteo data
il UNIT DENSITY: * Vessel types
oy * Lifespan

T Al s 3 RICER A N rimary structure 12yr.
intareistics 153 secondary structure 3yr.

* Depth min ~16n

JACKET

FOUNDATION

COST AND CARBON
EMISSION CALCULATIONS
ARE BASED ON:

ASSUMPTIONS AND
VARIABLES TAKEN INTO
ACCOUNT:

* Capacity 15 W

*Energy production
cut-in ws 3n/s
rated s 10n/s
cut-out ws 250/s

« Distance to shore
operation harbour
installation harsour
onshore substation

*Sea bed structure
ck

mixed sediments

muddy sand

clay

sand
“Meteo data
*Vessel types
« Lifespan 25 yr.
“Depth ~46m/-106m
UNIT DENSITY:
7,5 W X 1 kW2

INTER-ARRAY CABLE

Sutnter-array e

FLOATING PHOTOVOLTAICS

6. floating inter-array cable

CARBON EMISSION AND

COST CALCULATIONS

ARE BASED ON:

+ Harduare

+ Installation

» Decomnissioning

. prent and
Insurance

+ Operation

ASSUMPTIONS AND

VARTABLES TAKEN INTO

ACCOUNT:

« Capacity 50 M

* Energy production
surface efficiency
(35m

x 35m),global
tilted irradiation,
performance ratio (PR)
5
Dist to shore
s
dnstallation harbour
onshore substation

* Sea bed structure
rock

mixed secinents

* Meteo data

* Vessel types

* Lifespan 25 yr.
* Depth > -158

SEAWEED CULTURE

longline culture

I oot s

CARBON EMISSION AND ASSUNPTIONS AND
COST CALCULATIONS  VARIABLES TAKEN INTO
LOGLTNE CULTURE ARE BASED ON: ACCOUNT
ks + Hardware * Food production
— - + Installation niteate {N03-)
5 + Decommission: nitrite (NO2 )
i AN + Development and annanium (NHA1)
- e Eaoimcnl day length
e *+ Operation temperature (T)

ot or 2

Distanc re
aquacultune harbour

UNIT DENSITY: * Meteo data
- Vessel types
25 plots x kne « Lifespan

primary structure 12yr.
secondary strecture 3yr.
* Depth min ~16a

GRAVITY-BASED

FOUNDATION

COST AND CARBON
ENISSION CALCULATIONS
ARE BASED ON:

ASSUMPTIONS AND
VARIABLES TAKEN INTO
ACCOUNT:

* Capacity 15 M

Energy production
cut-in ws 3n/s
rated ws 18m/s.
cut-out ws 25n/s

i shore
operation harbour
installation harbour
onshore substation

+Sea bed structure
rock

*Meteo data

* Vessel types.

* Lifespan 25 yr.

«Depth ~15n/-46n

UNIT DENSITY:

7,5 MW X 1 KNz

/ ——

Binter-aeray canle

OFFSHORE SUBSTATION

Wing Tam to OFFSWRE  CFFSHIRE substation (A5/06) to
)

i CARBON EMISSION AND
substation (AC/OC) ONSHORE suosta: (AC/OC) COST CALCULATIONS
ARE BASED ON:
- Hardware
[ Installation
— * Decommissioning
A A [

INTER-AZRAY CABLES

« Onshore Substation

HVAC SUBSTATION:
+ Max connectable

TOP STRUCTURE

58
capacity

dapands on connected turbines
* Distance to shore < ain

Hardware

Gerines oy atstance o

SHore M-
s

Lectrical comanants -
dnfined by the comected
Gapacity
FounDATION

sopside structure -
SARTheR B Vhe hacteical
Components welght
foundations -
R oy the ves ba
depthand opsi stricture

ks

+ Meteodata
« Vessel types
« Lifespan

HVDC SUBSTATION:
* Max connectable
capacity

Monupile mex 49w uckal ~an to -1

2608
epends. on tonnected turbinss
* Distance to shore * filn
* Hardware
catle -
= Getined by distance to
shore and cable specifici-
tes
eratbic > Gim ravity basy -158 1o slectrical conponents -
Sumersivic 5 oo Gravity basw -15n 1o -San mmx”,w Ko
capacity

EXPORT CABLE: XLPE 1060 mm ‘topside structure -
catineg by'the Slectrical
conpanents welght

- vanea " foundations =
e . i by the
i

s bed
AT,
LA Y 5
* Meteodata
connecting ez:;:ml ot 28 * Vessels type
* Lifespan

Tarbines o

MULTI_USE

floating photovoltaics and wind production

7 [ maaemance uanes

N EHISSION AND

CARBO! ASSUMPTIONS AND
COST CALCULATIONS VARIABLES TAKEN INTO
ARE BASED ON: ACCOUNT:

e + Seabed structure
FLOATING PHOTOVOLTAICS S tien Sipeaceinis

* Decomissioning
« Development and rack (Jacket)
* Distance to

Insurance

« Operation oparation harbaur
irstall
onshors

UNIT DENSITY:

gy i
surtace siticiency (s,
£lobal tiltec irragiation,
Berformance ratio (7R) 15'%
« Lifespan S
h n -158

WIND PRODUCTION

* Energy production
ot in v 3/5

i

3 i » Capacity 15 M
fndtls tonatim + Lifespan 25 yr.
* Depth ~66/-100n

SEMI-SUBMERSIBLE
FOUNDATION

COST AND CARBON
EMISSION CALCULATIONS
ARE BASED ON:

ng
+Development and

+ Operation
ASSUMPTIONS AND
VARIABLES TAKEN INTO
ACCOUNT:

+ Capaeity 15 M

+Energy pi
cut-in ws 3u/s
rated ws 18a/s
5m/s
*Distance to shore
operation harbour
installation harbour
onshore substation

+Sea bed structure

conditions.

rock

mixed sediments
muddy sand

clay

T UNIT DENSITY:
5 MW X 1 KN2

/\.l T
:
B/l A
———t BB

1.01a0es 5.stirtond colum sass 10.cable sccassorias
2 3 s 11 oating inter-array
Slracente Tiheave plate mss catte
Tt tower  ETa0t soaring

S.anchoring Dised on 5a8 Dag strecturs

INTER-ARRAY CABLE

SIMMED CAPACITY FLOWING (CARBON EMISSION AND CARBON EMISSION AND
THROUGH CABLE WAX 36 W COST CALCULATIONS COST CALCULATIONS
ARE BASED ON: ARE BASED ON:
T TURBINE 15K, ardware INTERCONNECTOR ISLAND + Hardware
+ Installation INTERMEDIATE STATION/ POOLING OF ENERGY + Installation
- ssioning . osi
15 W + Development and + Development and
Insurance country X Insurance
cABLE i teiation + Operation
XLPE 185 me* TURBINE 1SMW
ASSUMPTIONS AND ASSUMPTIONS AND
VARIABLES TAKEN INTO VARIABLES TAKEN INTO
30w f ACCOUNT: ACCOUNT:
o) Capac + 7O sur
\ ¥ TURBINE 15MW max 5 l'yuvh!.ms surface area AC
first 3 turaines 55 WK 1 surface area OC
Lost two turbines 88 KW hydrogen
{ * Depth
a5 stance to shore Y
operation harbour T e D
f installation harbour 83 izt ol Seienc
TURBINE 1SNW

onshore substation

cABLE oM copper conductors
XPE 630 mt total cable Tength
Aoturoines x tur
noturbines x turbine
TURBINE 1SMU | ntendistance
(4~ LAim) + 268
excess cable

Tl E SUBSTATION

* Lifespan
Af the windfarm is
CABLE renoved, the
XLPE 185 nnt inter-atray cable
s as well

o oy
+ oy -
« oo e 0.0 ¢ {

1 of turbins comactost 3

CABLE
XLPE 630 nt

- e e

« ameny oo
T 0

ot tuebinia comectes: mms §

MULTI_USE

aquaculture and wind production

3
mcelle
TRt o

CAISSON ISLAND

SAND ISLAND

SPAR
FOUNDATION

ASSUMPTIONS AND
VARIABLES TAKEN INTO
ACCOUNT:

+ Capacity 15 m

+ Energy production
cut-in ws 3n/s

rated ws 10n/s
cut-out ws 250/s

+ Distance to shore
operation harbour
installation harbour
onshare substation

+Sea bed structure
ancharing and mooring
adjusted to seabed

rock
wixed sediments
iddy sand

clay
sand

*Meteo data

=
@
S
)
-
=

B N

ANCHORTNG AND MOORING  INTER-ARRAY CABLE
S triasitio plec

atiftoscd ot
e ool

HYBRID INTERCONNECTOR

caisson {sland
Electrical components
HVAC components
HVOC components

* H» hydrogen compo-
nents

NATURE INCLUSIVE DESIGN
(NID)

IMPACT SCORC = STRESSOR * CCO COMPONENT * SCNSITIVITY SCORC

Fi

(] e wakes

CARBON EMISSION AND ~ASSUMPTIONS AND
COST CALCULATIONS VARTABLES TAKEN INTO
ARE BASED ON: ACCOUNT:

CARBON ENISSION AND
COST CALCULATIONS
ARE BASED ON:

* per NID Element:
hardware /procurenent
installation

+ dimension per turbine

+ cost per turbine

« emission per turbine

KG COE

ASSUMPTIONS AND

VARIABLES TAKEN INTO

ACCOUNT:

* distance to installation
harbour

other variables shauld be
determined by an exper
&roun/work bench aparoach

ECO-IMPACT SCORE =
EFFECT # ECO-COMPONENT
* SENSITIVITY SCORE
EFFECT: intensity of
detrinental or beneficial
effects originating fron
technology (barrier
errect, habitat l0ss, food
er,

S.oularw tlave 6, ourtai nprovisioning, she

AQUACULTURE
. Seabed structure
+ Installation R
+ Decommissioning
+ Development and rack (facket)
Insurance * Distance to
+ Operation
installation narbeur
anshare susstation
* Meteo data
UNIT DENSITY: + Vessel types
e AQACILTURE
saantes 15 PLOTS x kne AQUACULTURE

* Food production
enviromnental paransters
- Life
prirary structurs 12yr.
secondary steucture Syr.

W10
7,5 W x km®

WIND PRODUCTION

* Depth min -16m
o
* Energy production
cat-in s /s
Faled ws 188/s
Eit-out s 2ta/s
acqile sackat - Capacity 15 W :
toncattan tanastion * Lifespan By |
B th ~go/-108m |
'

w0 1z =
4 total area nstallea: | Bresencefshssnce or

SENSTTIVITY SCORE 2
sensitivity of a specific
eco_conponent to a
specific effect

North C Neutralizer

Current functionalities
Energy

Fishery
uaculture
Multi-use

Ecology

New funtionalities can be added
throughout the process



TOWER MASS 860 t

ROTOR 236 m BLADE WEIGHT 50t Neasuresent buoys on the North Sea

PRESET VARIABLES: 2 1 wind intensity
WSH ¢ windspeed at hub height
BLADE  HUB NACELLE STEEL | RBIME RATING il H : distance between sea surface and WSH
N TowER | ROTOR DIAMETER 26w
seht:gcat | HUB HEIGHT 145 3 s .
{ weight:866t e terd 2 WSH =20 4 AVERAGE WINDSPEED CALCULATION:
=

¥ - ) provide yearly average windspeeds. m
i MM "/’1'5” BLADE WIOTH §a These data are extrapolated to
@ Tghts { CALCULATED sinulate a windspeed nap of the
2 veight: 56t i VARTABLES | DEPENDENCY: North Sea Basin.
x HUB DIAMETER turbine rating -
o E d = 5.75m BLADE LENGTH rotor d and hub d
Leer essseee teeen, : ;'4 o = NACELLE WIDTH  nub diameter 0.2 WEIBULL DISTRIBUTION: - =
w e -y - 26 SACELIEILENST) Beoal ¥ it s Since hourly windspeed data are
COST AND CARBON £3 e Sy ROTOR NACELLE B not available, a Weibull
= o W ASSEMBLY MASS  turbine rating Z 0.1 distribution is used to estimate 3y y y )
w3 TONER DIAMETER turbine rating 2 the occurrence of windspeeds.
Bl z &£ Through this method, we can
23 estimate how many hours a certain » - -
. 8.08.
. 3 ) Lo windspeed will occur at a specific
. =En EMISSIONS: 718.280 KG CO2eq X M & 2 4 6 &8 1 TocatLenin, the: Rerth Sea
Wind speed at 18 m above sea level ,

MONOPILE
POWER CURVE OF WIND TURBINE:
(] 7
Hal‘dwar‘e VARIABLES | bEPENDENCY : Using fha fruer. casve.af & 1 wind
- FIRST ESTIMATE OF _____mean windspeed at 10 m turbine, the wind speeds are con-
L] Installatlon DIAMETER (at h 18 m) " verted into energy yield: MW pro-
iccioni PILE BEMETER SiBheter af g e o - | melbie B
° diameter at 10 m H b
DecommISSIOnlng PILE WALL THICKNESS  pile diameter total pile lenght rtma cut-out | Number of hours the windspeed occurs
» Development and iewea s nerd s e e o Ceal e I e
ickness " H
p PILE EMBEDMENT LENGTH. monopile modulus, pile [ | . i&i ii: Im‘ posoRIEsett rated l M /year
moment of inertia, soil output power RATED PORER
Insur‘ance coefficient Rated power is 15MW.This means

starting from RATED WINDSPEED
CUT IN WIND SPEED: 3 m/s

Minimal wind speed required for
MONOPILE DENSITY _______ 7860 kg/m*
sm

M the turbine to work VARIAB LES
i X RATED QUTPUT SPEED: 10 m/s
LENGHT ABOVE SEA LEVEL L / Z N
MONOPILE MODULUS ______ 260 * 16% —p COST: 2256 €/tonnes I produced DURATION
ASSUMPTIONS AND IR SN s ey EMISSTONS: 1886 KG CO2eq/tonnes WIND SPEED m/s CUT- OUT WIND SPEED: 25 m/s

Wind from which max energy is
VARIABLES TAKEN INTO Rt L, DISTANCE TO SHORE
turbine stops working, in order to

TOTAL PILE LENGTH...... pile embedment length, ] et
depth, pile above sea windspeed
level pile diameter (d)

Power (kW)

» Operation

STANDARD VALUE

INSTALLATION INTER-
ARRAY CABLE 2.9 DAYS

INSTALLATION FOUNDATION
2.7 DAYS

LOAD CABLE AT PORT 6 H

T
|
|
|
|
® TRANSITION PIECE LR DEPTH I
gl e = — | o cowTTIows } SR 7 0 G TRANSET 70 STTE ynac
THICKNESS ile wall thickness
. Capacity 15 Mw . DIAMETER TRANSITION Eiizzdimeter,transiﬁun ‘ ?pETZ::f::S AND_ MATNTENANCE ﬁ s METOCEAN CONDITION | ‘ L
. g | [ vae ' " Grrwone swsTaTIn e TYPE OF VESSELS: '
L] Enet‘gy pl“oductlon € o [oenszry 1860 ke/ot pile dianeter (d) STV/SOV = | croe wrNDFARM | LIFT MONOPILE dynamic > POSITION ON SITE
: Sl fmar s cosT: 3230 ¢/tonnes LIGHT WaTNTEMMNCE OIS . covswerzon oo + vessel day rate plus equipment y
cut-in ws 3m/s g 8| [\ 84 e | ™ cussion: 90 10 cozeq/tomes | T TPEETIONES ot Bl e fuel | UPEND MONOPILE dynamic ! PREPARE CABLE 1
rated ws 10m/s e e e e B, TSRECTIONG 7.5 dryr/eimatare POET ACTIVITIES MO i ! : LOWER CABLE TO SEAFLOOR 1H
cut-out ws 25m/s L e e I T GRCiansitisue st Gonn T nes DI L SR HOHORIEE D SEAER oy e i g RBINE SH
52 oo s HEAVY REPLACEMENT S oA ale) . e . S ‘ .
i g § ZS?‘L‘"F%EI;ON' ANGLE. :i::ezl:::iﬂ [_ GENERAL FAILURE RATE for mstancelto shores L mob111zatlon/demoblllzatlon times ! PULL CABLE INTO TU
& Dlstan.ce to shore £ 8| |RaDIUS ScouR pIT P =N - - :53;;;:;&;’;,,?%“:": et IO | N P T : ‘ TEST AND TERMINATE CABLE
operation harbour =25 prateetion (5 b N e aiamter (@ oY commens £ £ | Sl | END 5.5H
. . w® \inisy/ : e 2730 K6CO2eq/MW/year
1nstallatlon har:bour\ EE‘? Ss;::n::;\:::::msm — e v SMALL COMPONENTS:3.5 d/yr/windf bl INSTALLATION TURBINE EQUIP DRIVING EQUIPMENT 1H LAY AND BURY CABLE
Ol’lShOf‘e Substatlon g g gl, SCOUR PROTETCION DEPTH 1w 8 ==p CORROSION PROTECTION COST: 230.000€ | 3 . 8 DAYS
wesvo EMISSION: 700 KG CO2eq/tonnes

* Sea bed structure SHesEstessescsEsbRBIRREE S R B e e s e e s RELEASE TOWER SECTION 3H ‘ PULL CABLE INTO TURBINE
mixed sediments : &® | F e ] = LIFT TOWER SECTION dynamic = TEST AND TERMINATE CABLE END
muddy sand o | it B | e o5 me 2 : F e | — : : = ATTACH TOWER SECTION(2) 6H %' . ‘
clay Eloll . | *" me B0 2 EE L [e= Al 5
Sand 2 fl [ SEil ‘ 45 Tene PSITION 0% e o ot g Ir::s::ussfit: ; I u ‘ ] E —NO-<€=— CAROUSEL EMPTY?

3; mg e ;gmmE )!'YAICVKSPh BLADE:3 h BLADE:3 h H Sl H _D:::]eiij:'mm 5 E : ‘ -<
23 | P 2l - i e o s

* Meteo data ST |mumsne oo HET b [ " ‘I\hgT;EVngfECTIUN ? ' REEQUIP LIFTING EQUIPMENT 1 H 3 %

Zoe| . . substation (A0/00) [ e poo . I gemabilization > 4 .

» Vessel types 22 TP — o |: s ; g L TRANSIT TO PORT dynamic

gif L A—=R =5 : g R X
« Lifespan 25 yp, £ £ 5| - e oo oo oot wione | e rnom o | | SRETIS B E mpge o ime o x } X }

DECOMISSIONING MONOPILE  MONOPILE

~circolarity

s St CHANGE LIFTING
EQUIPMENT 1H

* Depth < -60m REEQUIP LIFTING EQUIPMENT 1 H

{

INSTALLATION COMPLETE? nNo —

VARIABLES

UNIT DENSITY:
L DISTANCE TO SHORE

DEPTH

AR AL TKHE =

INSTALLATION INTER-
ARRAY CABLE 2.9 DAYS

INSTALLATION FOUNDATION
2.7 DAYS

L-<
m
w

SURVEY SITE with ROV 1H

{

LIFT MONOPILE dynamic

LOAD CABLE AT PORT 6 H 1.PLANNING SURVEY VESSEL ( METOCEAN, & ‘
SURVEYS )

TRANSIT TO SITE dynamic ¢—
>RELEASE NACELLE 3H

FINISHED

‘ 2.INSTALLATION & DECOMMISSIONING

e " g LIFT NACELLE dynamic

T
I
|
|
I
I
|
I
I
I
I
|
[
I
I
I
I
I
I
;| SECTION dynamic
|
I
|
|
I
I
I
I
|
|
I
I
|
I
I
|
I
I

TYPE OF VESSELS:
+ vessel day rate plus equipment

LIFT TRANSITION PIECE dynamic

FINISH 1
s L

i
I
I
I
I
I
i
i
I
= o e o o | Lo 0 s ATTACH NACELLE TO TOWER6H LOWER TRANSITION PIECE dynami !
« transit speed (loaded/unloaded) 1 LOWER MONOPILE TO SEABED dynamic i 5
- achilization/dsmchilization ties i [0 e o 4 = ynamic | Example amount of days using a
""""""""" { | Eno 5.5H BARGE & TUG (TURBINE/FOUNDATION CABLE LAY VESSEL ( CABLE INSTALLATION I fi i
INSTALLATION TURBINE | EQUIP DRIVING EQUIPMENT 1 H 1| Lay ano sury cusLe TRANSPORTATION) ‘ fixed set of geospatial values
o 3.8 DAYS 4 1| SECTION dynanic SALILING SPEED LOADED.. SALILING SPEED,..... 13.5 knost(25 km/h) | . .
: ELEASE TONER SECTION SH. ' ) 1| UL CiLE TIT0 TURBINE SAILING SPEED EMPTY... j ChBtE LA SpeeL Al CHANGE LIFTING | 3.8 DAYS_Installation Turbine
: LIEE TOER SECTION Al = : || TEST MWD TERMINATE CASLE END. | | ,\yeouce FUEL CONSUMPTION.... 12 knots| AVG.FUEL CONSUMPTION(INSt.)....578 1/h
: ATTACH TOWER SECTION(2) 6H | DRIVE WONOPILE INTO SEABED dynamic ; (22.2 kn/h) EQUIPMENT 1H I
- i il g | i 1 Lvoe— cavouseL w2 ¢ BOLT TRANSITION PIECE 4H , 2.7 DAYS_Installation Foundation
i O ' | S
i = ;;;TIEYES’SECTNM l : | REEQUIP LIFTING EQUIPHENTL H ! Vi _ A ‘ | 5
: "m | ' | TRANSIT T0 PORT dynamic = = ‘ | 2.2 DAYS_Installation Scour
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North C Neutralizer

Generate outputs given stakeholder goals & constraints
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INTERNATIONAL
OFFSHORE GRID

In this ‘international offshore grid’ sce-
nario, we optimized the placement of wind
turbines in the North Sea, considering that
energy islands would serve as their sole
connection points. These islands function
as the electrical landfall for energy pro-
duced by the wind farms while also serving
as the OPEX bases for the connected wind
farms. Most islands are interconnected and
linked to the countries within the GNSBI.

This setup provides TSOs with greater con-
trol over managing the international sup-
ply and demand for energy. The islands were
strategically placed with a specific pur-
pose: to leverage insights into wind cor-
relations, minimizing the effects of Dun-
kelflaute while arranging the individual
wind farms to reduce wake effects between
them. This approach ensures optimal energy
generation and a stable energy supply.

ENERGY COST

ENERGY

PRODUCTION 1,4 M GWh/y
OPEX 29, 1 BN € /y
Total CAPEX 1,8 T €/y
System-LCOE 131,7 €/Mwh
LCOE 70,5 €/MwWh

CLIMATE CHANGE IMPACT

GHG EMISSION 21,7 M t/y
GHG MITIGATION 244,0 M t/y
NET MITIGATION 227,5 M t/y

(GHG = Green house gas)

ECO IMPACT 1636

MAIN PARAMETERS

- ENERGY PRODUCTION

WAKE EFFECT
RESTRICTION

- WIND CORRELATION

COOPERATION:

NO

LEGEND:

TECHNOLOGIES

o monopile

jacket

HUBS

':ﬂ: potential hub
location

potential grid
connection zone

energy fluxes

o PORTS

International
offshore grd

All wind farms connected to hubs
Hubs guide energy fluxes

Wake effects

Dunkelflautes



CLIMATE CHANGE

This scenario showcases the
theoretical

mitigation potential

of greenhouse gasses by off-
shore wind if it maximally
replaces carbon-heavy energy
production technologies (coal,
oil and gas).

In reality, practical
challenges including costs,
wake effects and the
Dunkelflaute, limit this
theoretic potential.

To showcase the

versatility of the model, we
let the North C

Neutralizer generate this 300
GW scenario, without
considering existing and
planned wind farms.

ENERGY COST

ENERGY

PRODUCTION 1,6 M GWh/y
OPEX 30,9 B €/y
Total CAPEX 2,4 T €
System-LCOE 152,8 €/MWh
LCOE 102,7 €/MWh

CLIMATE CHANGE IMPACT

GHG EMISSION 20,2 M T/y
GHG MITIGATION 273,8 M T/y
NET MITIGATION 253,6 M T/y

The net mitigation calculated in
this scenario corresponds to the
mitigation of 17.5% of the current
emissions from fossil fuels and
industry of the GNSBi countries.

ECO IMPACT 1960

MITIGATION

MAIN PARAMETERS

- GREENHOUSE GAS

COOPERATION:

NO YES

LEGEND:

TECHNOLOGIES

u monopile
jacket

spar

HUBS

:%: “ppincess Elisabeth
Island”

potential grid
connection zone

energy fluxes

PORTS
(o)

WIND LOAD
8,4 m/s

0 m/s

Climate
Change
Mitigation

Carbon mitigation as driving factor



WIND ENHANCING

In this scenario, we use
wind farms as an asset to
enhance marine ecology.
Wind farms are placed
near nature reserves,
excluding bird habitats,
and fitted with various
NID elements primarily
focussed on the seabed to
enhance marine
biodiversity and ecology
within the reserves.
Optimal positioning is
determined by the ecology
impact model.

To showcase the
versatility of the model,
we let the North C Neu-
tralizer generate this
300 GW scenario, without
considering existing and
planned wind farms.

ENERGY COST

ENERGY

PRODUCTION 1,5 M GWh/y
OPEX 40,5 B €/y
T_CAPEX 1.8 T £
System-LCOE 138 €/Mwh
LCOE 87,6 €/MwWh

CLIMATE CHANGE IMPACT

GHG EMISSION 20,2 M T/y
GHG MITIGATION 20,2 M T/y
NET MITIGATION 20,2 M T/y

(GHG = Green house gas)

ECO IMPACT 1844

ECOLOGY

MAIN PARAMETERS

. ECO-IMPACT

WAKE EFFECT
RESTRICTION

COOPERATION:

NO YES

LEGEND:

TECHNOLOGIES

u monopile
| jacket

HUBS

:&: “Pprincess Elisabeth
Island”

potential grid
connection zone

energy fluxes

o PORTS

NATURE RESERVE

Special
Protection Areas
(Birds Directive)

= N Aleasio hRCOoNSers
-~ vation (Habitats
- Directive)

ECOIMPACT WIND
+NATURE INCLUSIVE
DESIGN

I positive impact

negative impact

Wwind

enhancing

Ecology

Ecological impact as driving factor
Wind farms as leverage for nature

Wake effects



Roadmaps

Overtime

Potential
capacity
onshore grid
connection

. 306W

DENMARK
Potential
capacity
onshore grid
connection

UNITED KINGDOM % g GERMANY
Potential 1 / Potential
capacity ‘i» R capacity
onshore grid | /: gy " Sty onshore gri
connection S _ J H e connection

806W i =~ 666W
: ' NETHERLANDS '

Potential
capacity
onshore grid
connection

726W

BELGIUM
Potential
capacity
onshore grid
connection

FRANCE
Potential
capacity
onshore grid
connection

176W

2030 2040 2050




ANNUAL DEMAND COMPARISON CAPACITY GROWTH
This is according to the Ostend
2924 / 2050 declaration ( April 2023)
annual demand of wind turbine . 2x HE
annual demand for cables. . ... . 2x R T
demand convertors .. ... ... 3x HHE
steel and iron demand .. ... .. ... sx HIHEEEEER
COPPCI oo sx HNEEEEEE
Fibreglass ... 7x HIHNEEEN
rare earth metals ... sx INEEEEER 1
2023 2030 2040 2050
CUMULATIVE DEMAND 2023 — 2050
2023 2030 2040 2050

total steel needed
(tonnes) :

H7.002.600t W 25.464.000t [ 44.562.000t B 63.660.000t

total fibreglass §
(tonnes) :

O
O

. W330.000t W 1.200.000t W 2.100.000t W 3.000.000t
total scour protection @ @ @ O
(tonnes) :

. Msosesoot  [30112000t [ 52696000t [ 75280000t

.. total inter-array @ @ @ O
. cable length (km)

0 3.080km O011.200km 019.600km O 28.000km

Roadmaps

f.e. what about the hardware (monopile)?



Roadmaps

f.e. what about the harbours?

PORT AREA

current yearly

avallable area for supply with planned peak demand in the future
offshore development expansions (yearly) tot 800 ha (yearly)

850 -1300 ha



North C Neutral

imisation and Decision Support Toolkit
Greater North Sea Basin

Coscreation

Harvesting
Collective Intelligence

To leverage the best available knowledge and assist
GNSBI stakeholders toward a unified Greater North Sea
Basin strategy, we have designed a dynamic, 1.5-year
co-creative process.

In collaboration with GNSBI stakeholders and
supported by leading independent experts, we
co-create, evaluate, and refine alternatives until we
reach a feasible and widely supported set of options for
policymakers.The co-creation methodology is designed
to include experts from various GNSBI member states,
enabling GNSBI to evolve into a truly pan-European
project at all levels.

At the end of the process, we envision a traveling
exhibition to share the results with citizens across
participating countries.

[TPRERN co cresre swemons

RERRATION OO CHEATE VIIONAND SCENARIOS (DESIEN, TEST, REFINE)

oy (SRR

Spentiel clesign

Activate Joint Fact Finding

© ORG

To “materialize” the outputs of the North
C Neutralizer and initiate the joint
fact-finding process, we further develop
these outputs through spatial design.

In designing at various scales, we reveal
hidden aspects, seek solutions, and
identify synergies. Opportunities and
challenges for each stakeholder group
are highlighted, ensuring a transparent
process that is easily and continuously
accessible to all stakeholders.

Feedback loops between spatial design
and the North C Neutralizer make the
entire process increasingly adaptive,
resulting in more robust solutions.




Spatial Design
Activate Joint Fact Finding
Feedback loop to model
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North C Neutral

Optimisation and Decision Support Toolkit
Greater North Sea Basin

INTERNATIONAL OFFSHORE

MAP FOR OFFSHORE “ ' : ' @@D@{Eﬁ@m

= . Harvesting
g ' ; ‘ Collective Intelligence

e

ounts for donverriavees ty [ pner s o

To leverage the best available knowledge and assist
GNSBI stakeholders toward a unified Greater North Sea
Basin strategy, we have designed a dynamic, 1.5-year
co-creative process.

TECINOLOGILS

OUTPUTS

FurReY cosT

B ronetin

In collaboration with GNSBI stakeholders and
supported by leading independent experts, we
co-create, evaluate, and refine alternatives until we
reach a feasible and widely supported set of options for
policymakers.The co-creation methodology is designed
to include experts from various GNSBI member states,
enabling GNSBI to evolve into a truly pan-European
project at all levels.

£co 1wact

EneRoY cosT CLINATE GHARGE THPACT

on r

2050
300 GW

& North C Neutralizer

FOOD PROGUCTION 1,5 8 Ka/y

|
Nertn G
Neutralizes

Greater North Sea Basin

At the end of the process, we envision a traveling
exhibition to share the results with citizens across
participating countries.

CLIMATE CHANGE

oo 1wAct FOD PROJUCTION > n very

ROAD MAPS/SUPPLY CHAIN

The build out of offshore wind in  offshore and onshore economy. The
h heavily dependent direct impact of onshor an
upply chain. The data below making on offshore technology
at there will need to be a  placements can therefore be
ant ramp up in material 2d. The roadmaps provide

Manths, G Months 6 Months & Month:

[TPRERN co cresre swemons

mERRATI

ire

P
chain constraint: all stakeholde

OO CHEATE VIIONAND SCENARIOS (DESIEN, TEST, REFINE)

optimization model e

This way, it is possible to create
an integraled model Lhal links the

oy (SRR

ANNUAL DEMAND COMPARISON CAPACITY GROWTH
m 0 tha Gatand

2024 / 2050 “ Chonit sty

The North C Neutralizer is an innovative and = ) (| |
unique optimization model developed for - e e | @ ﬁ[l |:| D
GNSBI. Operating at the sea basin level, it 7 2050 i e T i f E é E ( j .se S
integrates stakeholder interests, leverages =y 300 GW steel and 1ron denand

copper

the best available data, and builds on existing . & North  Neutrator o - Activate Joint Fact Findi ng

marine spatial plans. For each desired
stakeholder scenario, it seeks an optimal
balance across various marine sectors.

© ORG

CUMULATIVE DEMAND 2023 —, 2050
To “materialize” the outputs of the North

; C Neutralizer and initiate the joint
ot steet % ( . fact-finding process, we further develop
these outputs through spatial design.

WIND ENHANCING ECOLOGY

In this sowmario, we use

Through visualizations and quantitative
analyses, the North C Neutralizer clarifies
impacts at all levels — from the Greater North
Sea Basin to national and even onshore scales,
including harbors and energy cable landing
points. The detailed roadmaps it generates
provide a robust foundation for supply chain
planning and financing strategies.

total fibreglass
(tonnes)

In designing at various scales, we reveal
hidden aspects, seek solutions, and
identify synergies. Opportunities and
e L - s challenges for each stakeholder group
Broasesor @ szt & raonasas i are highlighted, ensuring a transparent
p ' process that is easily and continuously
L6 Lonath chmy / \ ) " 4 accessible to all stakeholders.
B B e L y J
PORT AREA X A Feedback loops between spatial design
e \ f and the North C Neutralizer make the
e o e s Tyl ) S _ entire.pro_cess increasingly ac!aptive,
G resulting in more robust solutions.

600 ha

850 -1300 h:
2050 3 e o batentiallei

300 Gw location conneclion zone

€ North C Neutralizer & North C Neutralizer
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ROLE PLAY ! Fict
Joint concensus

Reuse abandoned infrastructure

Joint aim: Collaboration between stakeholders on reusing offshore infrastructure and
integrating NID/ ecosystem-based approach from the start.

Marjoleine, Nancy

Integrated Floating solar and Aquaculture System

Joint aim: Exploring logistics, shared infrastructure, and the economic benefits of
combining. A co-use platformis installed needing agreements on collection, storage
and data use, share infrastructure and management and maintenance.

Peter, Nico

Cb BLUE

LS TER

folg

NID as basis for large infrastructure, an energy island
Joint aim: How to use large financing for NID —in big projects involving decent
data management?

Timothy, Kinnie

Smart Blue Economy Hub for SBE and Data Management

Joint aim: How to build a sustainable blue (bio-)economy by leveraging
digitalisation, shared data and innovation. How to support scale-up, which
challenges are faced?

Kristien, Jurgen

68
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SI Ido Please download and install the Slido app on all computers you usg ‘

What new insights brought the role play - in one
word?

(@) start presenting to display the poll results on this slide.



Slido Please download and install the Slido app on all computers you us¢

Only by strong stakeholders/experts/governmental .. collaboration, multi-use can
work. Give an effective example of such initiative. (Intersectoral <-> interbasin
approaches (ie. CoP's)).

(@) start presenting to display the poll results on this slide.



‘ | - =
Slldo Please download and install the Slido app on all computers you usg ‘¢

Successful MU requires a stimulative governmental
approach. Rank the measures.

(@) start presenting to display the poll results on this slide.



‘ - | o
Slldo Please download and install the Slido app on all computers you usg ‘

Efficient single use remains preferable.

(@) start presenting to display the poll results on this slide.



‘ - | o
Slldo Please download and install the Slido app on all computers you usg ‘

When dealing with MU, is a Maripark the best way
to do so?

(@) start presenting to display the poll results on this slide.



‘ - | o
Slldo Please download and install the Slido app on all computers you usg ‘

Who should finance the infrastructure of a
Maripark?

(@) start presenting to display the poll results on this slide.



EU ¢

RESTORE OUR OCEAN & WATERS &

:

O THANK YOU

* X

* 4k

Well, we'll never want for food, Doris. ...
This rock is absolutely encrusted with oysters
and mussels-all the way to the top!
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