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Disclaimer

The information, analysis and recommendations contained in this report from Celtic Sea Power (CSP) is for general
information. Whilst we endeavor to ensure the information is accurate, up to date and provided in good faith, all
information is provided “as is”, based on the information provided by the technology owner at the specific time of
writing and CSP gives no guarantee of completeness, and makes no representations or warranties of any kind, express,
or implied about accuracy or reliability of the information and fitness for any particular purpose. Any reliance placed on
this information is at your own risk and in no event shall CSP be held liable for any loss, damage including without
limitation, indirect or consequential damage or any loss or damage whatsoever arising from reliance on same. In no
event will CSP, or any employees, affiliates, partners or agents thereof, be liable to you or anyone else for any decision
made or action taken in reliance on the information included in this report even if advised of the possibility of such
damages.

This report and its contents are confidential and may not be modified, reproduced or distributed in whole or in part
without the prior written consent of CSP.
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Celtic Sea Power (CSP - www.celticseapower.co.uk) is a strategic enabling organization working towards the
sustainable development of Floating Offshore Wind (FLOW) in the Celtic Sea, in order to maximize the once-
in-a-generation economic opportunity for Cornwall and the wider Celtic Sea region.

Our aim is to enhance retention of the social, environmental and economic benefits of FLOW and other low
carbon energy opportunities. So far, we are in the early stages of supporting the roll out of FLOW through
promoting economic and environmental opportunities across Cornwall and the Celtic Sea region. We provide
a platform for stakeholder engagement, innovation, knowledge and data sharing. Eventually, we plan to be at
the heart of a thriving and sustainable FLOW ecosystem with the benefits realised for people across Cornwall
and the Celtic Sea Region.

Celtic Sea Power is an autonomous subsidiary of Cornwall Council, member of the Celtic Sea Alliance and
Celtic Sea Cluster. We use our influencing role to work closely with the FLOW industry and relevant decision
making bodies to both embed and make available quantifiable solutions to increasing both the short and
long term sustainability of the emerging FLOW sector.

FLOW is set to be a major contributor to the UK’s low carbon economy and forms a major element of the
UK’s Energy Security Strategy (which sets a target of 5GW by 2030). With respect to Cornwall, circa 640MW
(at a capacity factor of 45%) of installed offshore wind would meet 100% of our 2021 electricity usage (2510.8
GW/H — BEIS sub-national electricity consumption figures) .

This report has been produced with funding through the Cornwall Good growth Programme. The report is
intended to provide an insight into Cornwall’s current approach to Regional Environmental Characterisation
(REC) as a key contributing factor to streamlining of the offshore consenting process in the UK.

Celtic Sea Power has been delivering REC activities since 2021 with all campaigns described in detail in part
3 of this report.

REC in itself holds intrinsic value through new data and evidence acquisition, however to maximise its value
it is best placed within wider frameworks and processes that can support the more holistic sustainable
development of an emerging new FLOW sector. A number of these wider frameworks and processes are
described in Chapter 1 establishing the more expansive development environment that can host and
enhance the recognition of REC activity.

A future focus section by the ORE Catapult is also provided as an addendum to this document and considers
the utilisation of new technology to potentially more efficiently capture required data and evidence inputs.

M RS Y oyTSRPRHR G 1 A YiNB 3 DBENSLII 2 NI f SOS |
A key purpose of this document and related engagement activities is to support one of Celtic Sea Power’s

key strategic objectives in helping to streamline the licensing and consenting process for FLOW. Targeting

this objective and providing a long-term holistic view of the existing and evolving regional environmental

baseline, acquired through REC, can help ensure the full potential benefits of FLOW in the Celtic Sea can be
realised , thereby enabling a long-term sustainable FLOW development pipeline within the region.

It has been noted that a significant current challenge to sustainable development and future long term
planning for FLOW in the Celtic Sea is the lack of baseline data, partly due to the lack of a legacy
development industry. At the project level there has been concern that this could inhibit projects from being
able to measure relative change and set their specific project-level datasets within a regional context, which
could increase consenting risk and/or effect future leasing decision making. Actionable regional scale
evidence is also crucial for the longer term strategic spatial planning of FLOW which requires the
consideration of multiple environmental receptors and users of the sea space alongside related issues such


http://www.celticseapower.co.uk/
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as supporting infrastructure development and the assessment of large scale, long term cumulative impacts
for industrial scale FLOW deployment in a new environment.

To this end, CSP has been working collaboratively over the last three years to try and understand where the
potential data/ evidence pinch points might occur in order that early pro-active action can be taken to
resolve them ahead of need. Following early engagement with the FLOW sector, regulators, consenting
bodies, local authorities, national research programmes and other relevant key stakeholders we have
adopted a receptor-based approach to Regional Environmental Characterisation (REC) of the UK Celtic Sea
area.

MR LILIE @Ay 3 | Oa2ylofS SOARSYOS

By taking a more collaborative strategic regional approach to the acquisition and application of appropriate,
actionable, baseline evidence in the FLOW design and development process, we hope the related leasing,

consenting and licensing process in the Celtic Sea can be delivered more effectively, reducing conflict, and
approval timeframes. We aim for this approach to be recognised by all actors in the Celtic Sea leasing and

consenting processes, with the support of a common consensus on the Celtic Sea environmental evidence
baseline and collaborative action on new data collection and evidence building.

2-5Syears k 1-2years ) <lyear

Support FID*
allocation

Onshore

*Final investment decision

Figure2 Wind energy (orshore & offa K2 NB 0 LINR2SOGaQ RS@St2LIYSyd

Standardizing the approach to regional scale evidence acquisition and application in the Celtic Sea through
REC provides the potential opportunity not only to reduce the level of debate around evidence base
uncertainty but to also promote more efficient and effective new evidence collection. This could include the
adoption of new surveying and modelling methods for example, supported by new financing mechanisms
and data sharing arrangements, whilst the availability of regional scale receptor evidence can also potentially
reduce ongoing project monitoring requirements and adaptive management needs. This enables REC
activity to be applied both at the project development stage, effecting the current 3-5 year completion
timeframes as well as the operational stage when it can directly contribute to minimising ongoing monitoring
requirements and operational risks that may relate to consenting conditions and potential impacts on
environmental receptors.
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These type of actions are crucial to support the Government’s ambition of bringing forward 5GW of new
FLOW generation by 2030 (British Energy Security strategy 2022) and a further 12GW of FLOW to the Celtic
Sea by 2035-2040".

A clearly defined development and consenting process that includes REC offers many advantages to both
developers and decision makers whilst gaining the appropriate permissions and licenses is critical to device
deployment and development. Onerous and/or poorly defined consenting processes can directly restrict
investment and scheme deployment, increasing determination timeframes and associated costs (Martin &
Rice 2015).

Mol dzLILRZRNSESf 2A0MSWSig2NJ 4 | YR LINIYOS RS a
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REC is a method for acquiring new environmental data and evidence at a regional scale. This approach
generates its own intrinsic value through new data and evidence availability for project scale development
and can directly contribute to streamlining of the consenting process for FLOW (discussed in more detail at
chapter 3). However, REC can also be applied to other key functions from technology development to long
term marine spatial planning that considers the interaction between multiple activities and actors seeking to
utilise the same marine space.

Acquiring evidence on the basis of key sensitive environmental receptors also enables the evidence to be
applied to multiple sectorial considerations from FLOW, Fisheries and conservation management to the
strategic planning of new infrastructure deployment. The following sections introduce some of the broader
applications of REC as an intrinsic part of the solution to streamlining consent whilst also considering key
spatial planning constructs and delivery frameworks that seek to better manage our marine environment.

We will also provide a review of alternative approaches to offshore wind development from the UK to areas
of Europe in Chapter 2, introducing a concept of centralised and decentralised drivers to environmental data
acquisition, application and availability.

mMetbm ¢CSOWSRRRESHEA G R WU 29

Though not always recognised, one of the earliest potential applications of REC to FLOW development
comes at the technology development and design stage. Whilst this early development stage is often
dominated by more engineering focused considerations an understanding of how a technology may impact
key environmental receptors in a given area (with information provided by REC for example) can directly
affect the technologies future acceptance and ability to be deployed in a live environment. REC as part of a
clearly defined consenting process offers many advantages to the technology developer that may yet be
undervalued.

The TRL and CRL indexes are globally recognised benchmarking tools for tracking specific technology
development pathways and making commercial investment decisions into new emerging MRE technologies,
with a wide body of knowledge and literature on the general commercialisation process having evolved to
inform public policy and associated funding tools to enable RE. (Australian Government 2014). The general
indexes take little early notice of critical consenting requirements and levels of stakeholder consideration.
(Figure.4.), which offers two clear missed opportunities for technology developers.

lhgaK2NB $gAYR pu ¢KS / NRgy 9adalds
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Figure 1: TRL and CRI CRI
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Figure 3 The Technology Readiness level and Commercial Readiness Index. Source ARENA 2014

Early stakeholder engagement and the recognition of likely consenting requirements could have a direct
impact on technology design and function and should therefore arguably form a specific element of early
TRL index developments. It has also been suggested that a more evolved Commercial Readiness index (CRI)
is needed (Australian government 2014), that has the ability to cover all facets of a typical investment due
diligence process with a stronger focus on stakeholder acceptance and the regulatory environment to
demonstrate an applications overall commercial readiness and ability to enter the market.

REC provides a potential route to acquiring environmental data at an early stage of an offshore energy
markets evolution that can feed back into consenting considerations for a region and be available to support
early technology development and selection considerations that can be applied to a spatially defined market
area. Developing REC programmes in co-ordination with key consenting bodies and environmental
stakeholders helps to ensure that data and evidence released is directly applicable to consenting
considerations in an area and helps to de-risk the commercial applicability of a technology.

]

=

% Summary of Indicators

(4]

S

-
Requlatory , , - :
Environment The maturity of the planning, permitting and standards relating to the technology.
Stakeholder The maturity of the process for evidence based stakeholder consultation linked to renewable
Acceptance energy integration into the energy markets.

Figure 4 Description of an evolved CRI index indicator. Source: ARENA 2014

Alongside the TRI and CRL indexes the Levelized Cost of Energy (LCOE) is a common metric utilised to
describe the unitised cost, through life, of delivering energy from a particular project and is commonly used
to make public policy and high level preliminary investment appraisal decisions across the full range of
energy generating technologies. A critical function of the LCOE is capital expenditure which includes project
development costs and securing the necessary consents. This may be particularly hard to establish with a
new emerging technology but this risk could be mitigated through early stakeholder engagement and readily
available regional environmental data, helping to establish relative costs which may then ideally also be
reduced as part of a more streamlined decision making process. Reducing assumptions and risk not only
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reduces costs, leading to a more competitive LCOE, but also helps to improve investor and decision maker
confidence in the rationale for the presented LCOE figure.

Other broader advantages that can be induced through the early development of REC approaches include
the establishing of direct relationships with accountable bodies and specific personnel that can very much
help the negotiating and consenting process. Trust and good communications backed by sound baseline
evidence can directly contribute to the streamlining of the process and reduction of risk and whilst not part of
the prescribed consenting process, human nature can be considered as a contributory factor in the
determination process, particularly avoiding what can be termed as a “rabbit in the headlights reaction”. Early
engagement with actionable evidence also provides the opportunity for the potential benefits of schemes to
be presented at the early stage which can directly influence future dialogue and perceptions of a new MRE
technology and its impact on the environment that may be crucial to its future deployment levels and in itself
help to streamline the process by limiting public challenge and subsequent delays.
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This section of the report provides a background on the emergence of Marine Spatial Planning (MSP) which
can provide an overarching framework for the implementation and utilisation of a Regional Environmental
Characterisation approach. A key pre-requisite for quality MSP is high quality data and evidence across
multiple receptors that may be affected by a variety of planning policies and objectives.

MSP has become active over the last 20 years with the first International Workshop on MSP in 2006 led by
the Intergovernmental Oceanographic Commission (IOC). Although MSP adoption is increasing worldwide,
many regions, countries or municipalities still need support to adopt it or to fully implement it where the
process has already started. The first guide to “Marine Spatial Planning: A Step-by-Step Approach toward
Ecosystem-based Management” was produced in 2009 and became an internationally recognized standard
that contributed to formulating the conceptual approach behind MSP. In March 2017, following the second
International Conference on MSP, the IOC adopted the “Joint Roadmap to accelerate MSP processes
worldwide” (MSProadmap).

MatbHITRS Uy Ao 2y 2F al NAYS { Ll oalf tflyyAy3

Marine spatial planning is a public process of analyzing and allocating parts of three-dimensional marine
spaces (or ecosystems) to specific uses or objectives, to achieve ecological, economic, and social objectives
that are usually specified through a political process. (UNESCO 2013)

MSP is a process that is place- or area-based , Integrated across economic sectors and among governmental
agencies, Adaptive, Strategic, Participatory, Balanced and is only one element of the management process

MOBPH{®HY S LI2GSyoslf o6SySUGa 2F a{t

MSP offers benefits across the full range of sustainability criteria including; Ecological — e.g. Identification of
areas for special value for protection; recognition of ecosystem values; Identification of cumulative effects;
Economic — e.g. Greater certainty for developers and managers; co-location of compatible activities;
opportunity to plan ahead and Social — e.g. Opportunities for participation; perceived value of seascape and
heritage recognised; recognition of social impacts of decision making

mMotbH W88 AV ShJt 5S@St2LIYSyl

The following information is provided by UNESCO and describes the key steps for effective MSP
development. A critical aspect that will be featured in following sections of this report is Step 5 — Defining
and analysing existing conditions. A REC approach enables the regional scale collection of new
environmental data and evidence to better define the existing baseline environment and understand its
current condition, facilitating evidence based considerations and decisions making for key environmental
receptors and environments.
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Table 1 Key Steps for effective MSP development. UNESCO

1. Identifying need and establishing authority

2. Obtaining financial support

3. Organising the process through pre-planning

4. Organising stakeholder participation

5. DEFINING AND ANALYSING EXISTING
CONDITIONS

6. Defining and analysing future conditions

7. Preparing and approving the spatial management
plan

8. Implementing and enforcing

9. Monitoring and evaluating performance

10. Adapting the spatial management plan and process

Matbb ONRAST KA&AU2NE 2F alloalft LIXFYyYyAy3a F2N

To bring the focus of this report directly onto the UK Celtic Sea Area the following information provides a
brief history of spatial planning in the Celtic Sea region, helping to identify key areas of activity that could
directly benefit from the provision of a REC approach and the new data and evidence it can derive.
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The first published efforts to spatially map the UK Celtic Sea area based on FLOW considerations came with

the report ‘Floating Offshore Wind Constraint Mapping in the Celtic Sea®’ produced by the ORE Catapult
and ITPE Energised in 2020.

The report had a number of objectives and was a critical first stage action in guiding CSP’s early Regional
Environmental Characterisation planning both in terms of understanding data/evidence gaps and spatial and
temporal coverage as well as ensuring a spatially targeting environmental survey programme could be
developed. Wider objectives of the report included;

1 To support the Welsh Government and other authorities in taking a proactive approach to
understanding the spatial potential for the development of Floating Offshore Wind in the Celtic Sea.
This will form a starting point for informed further discussion with stakeholders and a clearer
understanding of the opportunity, its potential scale, possible location(s) and critical wider interests
for full consideration.

1 To identify potential areas of least constraint that can influence the development of spatial planning
policies, including the Welsh National Marine Plan and SW Marine Plan, and a more strategic
approach to supporting the development of this important opportunity. This is not a techno-economic
analysis though there are known synergies with these approaches and common features that were
considered. The intention was not to determine the ultimate technical viability and final location of
future Floating Offshore Wind deployments, as these will be directly affected by specific technology
selection and individual developer requirements.

1 To support the acceleration and streamlining of the leasing and licensing process to decrease conflict
and reduce permitting timeframes to match industry aspirations. This includes assisting the Crown
Estate, in their early stage planning for the identification of key resource areas to support future
Floating Offshore Wind leasing rounds.

1 To identify gaps, align and focus ongoing and future research and data collection across the Celtic
Sea to inform factors such as site design features and the collection of higher resolution data sets for
critical interests such as marine mammal distributions.

1 To help rationalise sector development benefits including supply chain and skills development
opportunities across Wales and the SW as well as LCOE cost reduction modelling strategies.
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Figure 5 OREC/ITPE 2020
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Figure 6 Applied Constraint and Reference layers

This wide range of objectives enabled application of the outputs from this spatial planning process to be
applied in multiple areas to advance the nascent understanding of offshore wind potential in the Celtic Sea
Region and some of the key requirements to accelerate its deployment. Alongside the application of hard
and weighted constraints a number of reference data layers were included that could not be weighted or
considered in other data categories largely due to the low quality of available, regionally specific data and
evidence.

1.3.3.2 Autumn 2020 - Key resource areas for offshore wind

Later in 2020 The Crown Estate commissioned Everoze to produce the report ‘BROAD HORIZONS: Key
resource areas for offshore wind Summary Report.> The main purpose of the report was to map key
resource areas for offshore wind to enable early conversations over future development potential in the
waters off England, Wales and Northern Ireland. By mapping engineering solutions against the physical
characteristics of the sea and seabed the report provided further early indications into both the potential
market area and potential applicable technologies for FLOW in the Celtic Sea. The report also provided
further rationale for the spatial targeting of CSP’s evolving REC activities. Limited data layers were applied in
the constraining process partly due to lack of available, regionally specific data across multiple
environmental receptors.

3KGLIBYKK GG PEKSONR gy Sailis Kz ardNgETees 14 e waNiDiday o IBSER NI ® LIR T



https://www.thecrownestate.co.uk/media/3642/broad-horizons-offshore-wind-key-resource-area-summary-report.pdf#:~:text=The%20Crown%20Estate%20engaged%20Everoze%20to%20survey%20the%20evolving%20technology

I Fixed foundation key resource areas
[ Floating wind key resource areas
Both fixed and floating wind key resource areas

Figure 7 Everoze 2020
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The SouthWest Inshore and Offshore Marine Plan* was first published in June 2021 and provides a
framework intended to shape and inform decisions over how the areas’ waters are developed, protected and
improved over the next 20 years. The Plan intends to ensure effective and sustainable use has been made
of the space and resources available, whilst taking account of the areas’ distinctive characteristics. Through
an extensive process of stakeholder engagement and spatial mapping a range of policies were produced
including a Renewable Energy Policy and associated constraints map.

However restrictions in the original allocation methodology on applied constraints led to a focus of areas of
potential along the SW coastline within applied bathymetry bandings for Fixed Offshore Wind. It appeared a
methodology for Fixed Offshore Wind on the East Coast, that is dominated by Fixed Offshore Wind
opportunities, may have been directly applied to the SW Marine Plan area without full consideration of
whether the technology is appropriate for the SW Marine Plan areas physical conditions and designated
areas. This highlights a key issue in the spatial planning process as the constraints to be applied for
emerging new technologies such as FLOW are not always known or understood by all parties.

Since the time of the plans production an additional Offshore Wind Energy Areas of Potential layer has been
included in the plans more up to date on line data portal® that is more frequently refreshed that the plan itself
which runs on a 3-4 year cycle.

roas of Potential

Figure 8 Explore Marine Plans - Floating Wind Layer

Spatial consideration of what are deemed potential development areas within the broader regional policy
context created by the SW Marine Plan enables weight to be applied in the planning and consenting process
for future FLOW developments. Again, spatial considerations contained within the plan provided further
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rationale for the spatial targeting of CSP’s REC activity. It is also important to recognise that the lack of
available data and evidence for FLOW at the time of the plans production directly contributed to its initial
exclusion from the plan policies.

Mot ovbm b V2 dzyl RNl & 21 Fy iR SARIENS T 2 O dza

Offshore Wind Leasing Round 5 is currently active to Q2 2025 and seeks to establish a new FLOW market in
the Celtic Sea. Round 5 is expected to be the first phase of commercial development in the Celtic Sea, with
an opportunity to create up to 4.5GW of new renewable energy capacity, while acting as a springboard for
new social, economic and environmental opportunities.

In July 2022 The Crown Estate released their first five broad ‘Areas of Search’ in relation to the development
of floating offshore wind in the Celtic Sea. This followed initial high level spatial planning activity considering
the application of an exclusions and restrictions model. The areas were identified following technical analysis
and extensive engagement between The Crown Estate, the UK and Welsh governments and key agencies,
and specialist stakeholders. The Areas of Search take account of a variety of factors, including navigation
routes, fisheries activity and environmental sensitivities. By balancing these and other factors, and
incorporating feedback from stakeholders, the Areas of Search were assessed as the most favourable
locations for FLOW and those most likely to be deliverable in the near term, accelerating secure domestic
energy.

Figure9 Five identified Areas or Search (AOS)

The Crown Estate’s overall approach to spatial analysis follows six steps, each of which identifies
progressively smaller, less constrained and technically attractive areas of seabed. The figure below details at
a high level how spatial opportunity is refined from a Key Resource Area (KRA) to Project Development Areas
(PDASs).

Consideration of
the guality of resource
and other cost drivers

Feasible Area

Exclusion Madel
Removal of hard constraints

(e.g. existing infrastructure)

. Practical Area
Marll(ne & Restrictions Model
market Weighted analysis of soft
stakeholder constraints (e.g. other
engagement marine users, interests and
Areas of Search environmental sensitivities)
Refined Aroas Bilat erlal engagement
of Search (e.g. grid and defence)
Marine Additional targeted
stakeholder engagement
engagement
Spatial refinement from Areas of Search
i to Project Development Areas with
Marine & consideration of additional technical,
market environmental considerations and
stakeholder stakeholder engagement
engagement

Figure 10 High-level stages of spatial assessment showing decreasing spatial footprint at each stage
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Key considerations for the Crown Estate when identifying areas of seabed for FLOW include striking a
balance between the economic potential for developers and local communities, and minimising potential
harm to the environment and other users of the sea.

The final Round 5 Project Development Areas (PDA’s) were announced in December 2023 following
conclusion of the Crown Estate spatial planning Process. Full detail of the site selection methodology are
available.®

I*CROWN ECROWN
WESTATE WESTATE

Figure 5. h 642
broad-horizons-of ahare wind-keyresource-area-summary-report ocf] Figure 23: Five RAoS identified through the spatial refinement process Figura 1 i ictentified througt i process

Figurell Some of the progressive stages in the TCE R5 spatial mapping pr

At each evolutionary stage of the Crown Estate spatial mapping process crucial information can be derived
on both the lack of available actionable data and evidence to assess particular environmental receptors and
the potential spatial focus for planned development activity with an associated project level need for
environmental data. For example when looking closely into the environmental data sets applied to the spatial
mapping process, critical species that create high risk factors for FLOW development in particular include
seabirds and marine mammals. Due to the virtually non-existent regionally specific data available for these
two species groups and a reliance on broad scale distribution models with no regional input, the data input
layer relates species to designated spatial features (SACs/SPAs/MCZ). This is unlikely to reflect the true
extent of species type and distribution across the Celtic Sea region, particularly for highly mobile species,
and consequently forms part of the rationale for CSP’s REC campaigns discussed in more detail in chapter 3.

Tier 1 Tier2 Tier 3 1 Tier4 1

Offshore Wind Leasing Round 5

Environmental

Sub-surface Environmental | Environmental

Mavigation | e o eture | Infrastructure Fisheries designatians features Bathing
v s 0 vie . i i Bathi
AIS density Evaporite: Out of service AIS density Fish spawning be ng

& nursery
areas

agreements pipelines

Harbour Ccus Out of service
authorities agreements cables
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areas

0BG Fields Ramsar

086 awarded
blocks

MCZ & MMRs

Figure 12 Final AHP model structure for Offshore Wind Leasing R5 where datasets are grouped info themes
and subthemes across 4 tiers
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The Crown Estate are themselves well aware of many of the data and evidence deficiencies for
environmental receptors in the Celtic Sea as can be seen with their initiation of key activities including the
Offshore Wind Evidence and Change Programme’, Offshore Wind Evidence and Knowledge hub® and Active
Round 5 pre-consent survey programme?®.

It is useful here to make a further clear distinction between the Crown Estate spatial mapping approach for
Round 5 and CSP’s REC approach. The Crown Estate activity is directly linked to relatively short term project
scale development outcomes which in this case sought to allocate a specific area for 4.5GW of FLOW
deployment for lease in 2025. CSP’s REC activity seeks to establish a regional scale (and eventually ocean
basin scale) environmental baseline across all key environmental receptors with a common regional scale
modelling output. This can offer advantages when considering infrastructure needs outside of direct project
sites, effects on migratory highly mobile species and a longer term view of larger spatial and temporal scale
cumulative ecosystem level impacts of development for example.

In September 2024 the Crown Estate released a report entitled “Future of Offshore Wind - Considerations
for development and leasing to 2030 and beyond'” which includes consideration for FLOW in the Celtic Sea
post leasing round 5. This has initiated a new spatial mapping process at the Crown Estate as the report sets
out how seabed rights for 20-30GW of new offshore capacity could be brought to market before the end of
the decade to support the UK’s net zero and energy security ambitions. The specific potential for the Celtic
Sea to provide up to 12GW, of which 4-10GW could be leased by 2030 and in operation from 2035 to 2040,
has been recognized.

THECROWN ¢
&> ESTATE - 4

sz Celtic Sea area of
* opportunity
North East area of
opportunity
Other regions containing
dispersed areas of
'opportunity
Current Offshore Wind
Agreements
Round 5 Project
Development Areas
Pending Offshore Wind
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— Maritime National Limits
Renewable Energy Zone
— Limit and UK Continental
Shelf

Territorial Waters Limit

Up to 12% of Celtic Sea area
of opportunity could be leased

Figure 13 Future of Offshore wind 2024 - Initial Areas of Search

The need for Regional scale environmental data and a REC approach become self-evident as development
interests again consider longer term aspirations across a broader spatial area.
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To better understand the value of Regional Environmental Characterization (REC) as a key component of
effective spatial planning and its relationship to offshore wind consenting timeframes, this overview
examines how various European countries have approached offshore wind development. It will cover
centralized development models, highlighting examples from the Netherlands and Germany, as well as the

generally decentralized (developer-led) approach previously seen in the UK, alongside the current trend
towards more strategic regional-scale considerations.

As discussed later in Chapter 2, the Collaborative Spatial Planning and REC approaches offer a hybrid model
that leverages both private and public support and financing. This model aims to foster a collaborative
approach to regional data and evidence acquisition, facilitating its application in a range of key decision-
making processes for both short- and long-term objectives.

HOMYY hOSNIBASG 2F hyRKEINB2 NSRRI alINNE G
By the end of 2022, the United Kingdom had installed over 10 GW of offshore wind capacity, a leader in this

sector. The government has set a goal of achieving 50 GW of offshore wind capacity by 2030, as part of its
wider aim to reach net zero emissions by 2050.

Highlights from Contracts for Difference Allocation Rounds:

Round One: Two projects, totalling 116 GW capacity, at an average price of £11714/MWh.
Round Two: 3.1 GW capacity awarded, with prices falling to £57.50/MWh.

Round Three: 5.46 GW offered, including bids below wholesale prices.

Round Four: Nearly 7 GW awarded at £37.35/MWh.
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Round Five: No offshore wind projects bid for or received support, reflecting rising costs and
economic uncertainties.

HOPBBEWSE 2LIYSYd YR tNR2SOG al yl3asSySyl
The development and project management phase encompasses all critical activities leading up to financial
closure or the commitment to commence construction on wind farms. Key tasks include securing planning

permissions, conducting environmental impact assessments (EIAs), and developing design and engineering
specifications.
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Figurel4 Processes in the development, installation apdration of an offshore wind farnBVG Associates, 2019.

HONMBH 0SSR [SFaAy3a YR wS3Idz FG2NE hOSNAAIK
The leasing of seabed areas for offshore wind farms is overseen by The Crown Estate, which organizes
periodic leasing rounds to allocate large areas for development. Crown Estate Scotland was established in

2017 to manage seabed rights in Scottish waters, facilitating streamlined management and early project
development.

HOMRBAINR O f t N2POSaa F2NJ hoakK2NB 2AyR t NRe

Offshore wind projects with a capacity over 100 MW are classified as nationally significant infrastructure
projects (NSIPs) in England and Scotland with a 350MW threshold in Wales. The Planning Inspectorate
reviews these projects, and the Secretary of State for the Department for Business, Energy and Industrial
Strategy (BEIS) either grants or denies consent based on the Inspectorate’s recommendations. This
centralised approach ensures alignment with national energy goals.

In England, a Development Consent Order (DCO) is issued under the Planning Act 2008, covering various
consents, including marine licenses and onshore permissions. In Wales, Natural Resources Wales issues the
marine license. In Scotland, Marine Scotland evaluates offshore projects and grants consent under the
Marine (Scotland) Act 2010. In Northern Ireland, the Marine Strategy and Licensing team within DAERA
manages consent applications.

HOBBOSYUINRS &St 2/RBYISEyTiSy 3 S a

In the UK, many of the mechanisms and support structures necessary for a successful offshore wind sector
are centrally managed by the UK government and its relevant departments, alongside the Crown Estate (an
independent business sitting between the public and private sectors, acting in the national interest and

owner/manager of most of the UK seabed). This includes the initial seabed lease allocation process, revenue
support structures, and the determination of consent applications.

However, when it comes to individual project-scale development and progression through the consenting
process, a contrasting decentralized development model emerges. Once an individual developer has
secured seabed lease rights, environmental baselining and the production of data and evidence are
conducted and retained at the private project level. This approach limits the availability of evidence and data
for broader interested parties. Typically financed by the developer, this process understandably creates
immediate commercial value, leading to a reluctance to publicly release data that could harm their
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competitive position. Consequently, this impacts the efficiency of the project consenting process. Conflicts
may arise over data sources and interpretations, resulting in increased project-level survey requirements and
significant delays due to additional environmental survey activities needed at the final decision-making
stages of the consenting process.

We recognize that in the UK, the Crown Estate-managed Marine Data Exchange does host project-level
environmental data. The Crown Estate launched the Marine Data Exchange (https://medin.org.uk/) in 2012, a
dedicated platform for storing, managing, and sharing information such as geophysical surveys, ornithology,
benthic ecology, wind resource assessments, and noise level data gathered by developers. This was created
to promote the sharing and reuse of this essential data among developers and stakeholders, enhancing
understanding of seabed resources, disseminating valuable lessons learned, and supporting evidence-
based decision-making (Crown Estate, 2019).

However, this information is generally not released publicly until approximately two years after the project's
financial close. This results in a time lag of around six to eight years after the initial data collection period
(based on two years for DAS surveys, two years for the consenting phase, two years for the development
phase until financial close, and two years for release on the Marine Data Exchange). While the data and
evidence may still hold some general value at this stage, they are inadequate for other project development
considerations due to this time lag and cannot be considered representative of the environment at that time.
To effectively streamline future project consenting considerations and long-term cumulative impact studies, it
is critical that data and evidence become available much earlier, while still valid, allowing for direct
integration into Regional Environmental Characterization models and wider consideration of a projects
interaction with environmental receptors.

To further demonstrate this issue, the UK’s Offshore Wind Round 4 leasing round opened for applications on
July 9, 2020, and closed on July 31, 2020. Following the closure, developers commenced their survey data
collection, a process that typically continues through the project development phase. While timelines for
completing surveys can vary, many developers strive to finish initial data collection within a year or two after
securing their lease. However, despite the Crown Estate's requirement for developers to publicly release
their survey data for Round 4 on the Marine Data Exchange, this data has not yet been made available, even
after several years.

We also recognize that the new Crown Estate pre-consent survey program, introduced as part of Leasing
Round 5, acknowledges the value of making environmental data available to successful seabed lease
winners at the start of the development process to help streamline consenting considerations. However, this
data and evidence will only be provided to private developers who succeed in the auction process and will
have restricted wider use due to the time lags associated with eventual release through the Marine Data
Portal. Unfortunately, this means that the data and evidence collected for the Round 5 Project Development
Agreements will not be available for wider stakeholder consideration or integration into the evolving
Regional Environmental Characterization models or other regional environmental modelling programs, such
as the Crown Estate's OWEC-funded projects: POSEIDON, ReSCUE, and ProcBE."

This highlights a significant limitation in the ability of a decentralized developer model, as well as similarly
directed programs focused on individual project developer needs, to support Regional Environmental
Characterization activities that could yield clear short- and long-term benefits for facilitating a more
sustainable Floating Offshore Wind (FLOW) sector, with a more efficient consenting process that engages a
much wider range of stakeholders earlier in the development process.

Hdp Y BSAGYSY G hdzit221 YR /KIFIffSy3aSa

The future of the UK offshore wind market is supported by government policies and a strong project pipeline.
However, challenges such as regulatory complexities, supply chain issues, and the need for improved grid
connectivity remain. Developers are increasingly considering shared infrastructure to lower costs. The
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government is also assessing current offshore transmission infrastructure to align with net-zero objectives,
highlighting the need for collaboration among stakeholders to facilitate development.

HAHS N yeéyY hiadaK2NB 2AYR al Nl SG h@SNE
2AYyR tNe2SOG4A

By the end of 2022, Germany had connected over 1,500 offshore wind turbines to the grid, totalling

approximately 8 GW of capacity, increasing the installed capacity increased by more than 300 MW. The Site
Development Plan (Flachenentwicklungsplan) released by the German Federal Maritime and Hydrographic

Agency (BSH) in January 2023 outlines a target of 24.7 GW to be commissioned by 2030, raising the total

installed capacity to 36.5 GW by 2030. This includes projects tendered in 2021 and 2022 that are set to be
operational by 2026 and 2027. Current statutory targets set forth that offshore wind capacity should reach

30 GW by 2030, 40 GW by 2035, and 70 GW by 2045, as outlined in the reformed Wind Energy at Sea Act
(WindSeeG) of 2022.

Key ® Operational Under construction ® Final investment decision B Awarded in tender
Sources: emeuerbare-energiende and 4COffshore com

Figurel5 Offshore Wind Projects, Germaniyorton Rose Fulbright
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The construction of an offshore wind farm in Germany requires a permit from the BSH. Typically, the
application for constructing wind turbines and the transformer platform is submitted and approved as a
single project. Given the high complexity of these projects, the BSH has the authority to permit individual
construction measures or commissioning processes, allowing for some review to shift into the enforcement
phase.

Since January 1, 2017, the legal foundation for these approvals has been the WindSeeG. Prior to this,
approvals were granted under the Offshore Installations Ordinance (Seeanlagenverordnung). Both
frameworks require a planning approval procedure before official approval is granted, with waivers permitted
only in exceptional cases. An EIA is required as part of this process, ensuring public involvement and careful
consideration of environmental impacts that can only be determined with the availability of high quality
actionable environmental data.

Once a contract is awarded through the tender process by the Federal Network Agency (BNetzA), the BSH
generally initiates a Scoping or Application Conference before commencing the planning approval process.
The developer must submit various documents and drawings, including a detailed list of minimum application
and planning documents tailored for both non-centrally and centrally pre-investigated sites.
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Approval of the project plan hinges on meeting specific requirements, including a declaration of commitment
to surrender and transfer ownership of the wind farm to subsequent users if the plan approval becomes
invalid. The BSH provides a mandatory form for this declaration. After planning approval is granted, the BSH
supervises the project, issuing orders as necessary to ensure proper implementation, particularly concerning
technical stipulations and certified documents.

HOPHMEHR K2NBE 2AYR ¢SYRSNJt NRPOSaa
Germany employs an annual tender process for offshore wind projects, evolving to favour bidders offering
the lowest market premium. Recent reforms allow developers to bid for concessions on sites that have

undergone central pre-investigation. Award criteria now include decarbonization efforts and other qualitative
measures alongside traditional concession payments.

Beginning in 2023, Germany introduced a dual auction model to accelerate offshore wind expansion.
Bidders for centrally pre-investigated sites must offer a concession payment per kWh produced, with a bond
of €200,000 per MW required to ensure compliance with development milestones. Non-centrally pre-
investigated sites will continue to utilize the market premium model, with a bond of €100,000 per MW also
required.

Successful bidders gain exclusive rights to permit procedures and must conduct site investigations if the site
was not previously pre-investigated.

HOPHNR OS&aa H2NBY/OSYdNEI itS®R { AdSa

The Site Development Plan, released in January 2023, outlines the spatial and temporal requirements for

prospective offshore wind locations. Following this, relevant authorities will conduct initial assessments of
potential sites in accordance with the development plan. Sites will then be awarded through a competitive
tender process that incorporates both quantitative and qualitative criteria. Bidders who succeed in the

auctions are permitted to proceed with the permitting process and are entitled to grid capacity and
connection.

HOPHNROSEaa T2N { ARy OSKhDA2az2Y/ SYGUNFf t NB
Similarly, the Site Development Plan from January 2023 defines the spatial and temporal requirements for
potential offshore wind sites. These sites will be tendered through a competitive process that relies solely on
quantitative criteria. Successful bidders will be responsible for (pre)investigating the sites themselves.

Winning bidders in the auctions can undertake the permitting process and have rights to grid capacity,
connection, and the market premium, unless all bids are exclusively at O cents.

HOPwd@EdzE F G2 NB CNJI YS g2 N]

The primary legal framework for offshore wind energy in Germany comprises the Renewable Energies
Sources Act (EEG), WindSeeG, and the German Energy Industry Act (EnNWG). The EEG grants operators a
statutory claim for grid connection and electricity off-take. Historically, developers were responsible for site
investigations; however, the WindSeeG aims to centralize planning to streamline processes and minimize
redundancy.

To bolster energy security and meet climate goals, Germany aims for nearly complete reliance on renewable
energy by 2035. Significant amendments to the EEG and WindSeeG in July 2022 facilitate faster installations
and support measures for offshore wind energy.

HowdAdz  G2NB / KIFffSy3aSa

The regulatory environment poses significant challenges, particularly regarding the clarity of new qualitative
criteria in tenders for pre-investigated areas. Regulatory uncertainties can lead to delays in project
development. Additionally, the introduction of a price cap on electricity aimed at curtailing windfall profits
may impact investor sentiment, though certain profits will remain unaffected.
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In Germany, the release of environmental data related to offshore wind projects primarily occurs during the
planning approval process governed by the WindSeeG and associated regulations. The EIA must be

completed before any official project approval is granted, ensuring public involvement and a thorough

evaluation of potential environmental impacts. The findings are typically made available to the public during

the scoping phase or application conference, allowing stakeholders to review the data and provide feedback

on environmental considerations. Public consultations are conducted at various stages of the approval

process, further enhancing transparency and community engagement. Additionally, once a project is

awarded a tender, relevant authorities may publish further environmental data as part of ongoing monitoring

and compliance requirements.
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Figurel6 BSH GeoSeaPortal

Beyond this, environmental and survey data for Germany's offshore wind projects are primarily held by the
German Federal Maritime and Hydrographic Agency (https://www.bsh.de/EN/DATA/data_node.html ). They
maintain comprehensive datasets and resources related to offshore wind farm planning and environmental
assessments. From the initial site selection process to the final approval for a project, the timeline can range
from about 3 to 6 years for data to be publicly disseminated. However, this can vary based on factors such as
project scale, regulatory changes, and public engagement.

While there is no direct correlation established between public finance and the timing of environmental data
availability, increased public funding can facilitate earlier and more comprehensive data releases in several
ways. Enhanced resources for regulatory agencies, such as the Federal Maritime and Hydrographic Agency
(BSH), can improve the capacity to conduct thorough ElAs and engage in public consultations, potentially
expediting the overall process. Moreover, government funding may support central pre-investigations,
leading to better-prepared data that can be shared more quickly with stakeholders.

Additionally, public finance may incentivise regulatory frameworks that prioritize transparency and public
involvement, which can lead to earlier releases of environmental data. Thus, while public finance does not
directly dictate the timing of data availability, it can significantly influence the efficiency and thoroughness of
assessment processes.

Developers in the German offshore wind sector include @rsted, EnBW, E.ON/Innogy, Vattenfall, and RWE,
with growing interest from foreign utilities and new entrants. The future for Germany’s offshore wind market
is supported by policy stability and a strong project pipeline. However, challenges remain, including
regulatory complexities, geographical constraints, and intricate land rights issues.

In conclusion, Germany's offshore wind market is positioned for significant growth, driven by regulatory
support, technological advancements, and a rising commitment to renewable energy. The strategic focus on
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collaborative development and transparent auction processes do enhance the sector's competitiveness and
sustainability.

HAoS G KSNX ' YRAY hUadK2NB 2AYR al NJSG h
hidK2NB 2AyR tNeesSoia

As of 2023, the Netherlands has made significant strides in offshore wind energy, with a growing capacity

aimed at bolstering its renewable energy portfolio. The preparatory work for constructing a wind farm in the

North Sea involves a detailed process that includes statutory procedures leading up to the organization of a

tender procedure. Once a suitable party is selected through this process, construction can commence. The

government established this more supportive and proactive regulatory framework in 2013. This centralised
approach addresses the shortcomings of the previous model, which placed the responsibility of site

Figurel7 Preparatory work for offshore wind farms on the North SB&VS Zee en Delta



































































































