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Abstract
The purpose of this document is to make recommendations to policy makers in the two regions that
were studied in the FLOTANT project (Scotland and the Canary Islands) on the support required to take
the FLOTANT technology(s) from their current status to commercial readiness.
This is carried out in the form of a technology roadmap. The roadmap considers three key areas to the
future development of FLOTANT 1) infrastructure and supply chain 2) regulation and legislation and 3)
support for R&D innovation and deployment. Firstly, an assessment of the requirements of FLOTANT is
made in the three key areas (e.g. the port requirements to assemble the FLOTANT device). Following
this the current status of each area is assessed in both regions. After comparing the capabilities of each
region to the requirements of the FLOTANT technology, the report then concludes with
recommendations to policymakers.
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Executive summary
1.1. Introduction and aims of the FLOTANT roadmap
This document presents a policy orientated roadmap for the FLOTANT technology. For this roadmap
the overall target is enabling a FLOTANT array to be deployed in either Scotland or the Canary Islands
at a commercial scale (600 MW array), with an LCOE of < 95 €/MWh, starting construction in 2030.
These targets were chosen as they align with the overall aims and modelling that was carried out during
the FLOTANT project, and they are consistent with the national and regional offshore wind targets in
both Scotland and the Canary Islands.
The FLOTANT roadmap makes an assessment in several key areas (the roadmap layers) that impact the
success of FLOTANT achieving its deployment target in Scotland and the Canary Islands. The layers that
the roadmap covers are:
1. Public infrastructure & supply chain
a. Ports – the current and potential suitability of ports to support a FLOTANT array
b. Supply chain – the supply chain’s current and potential suitability to support a FLOTANT
array
2. Regulation and legislation
a. Planning to approval – the regulations associated with taking a floating offshore wind
project from planning (when a developer or regulatory agency initiates the formal site
control process) to project approval1 (when a project receives regulatory approval for
construction activities and its offtake agreement)
3. Research, innovation and deployment support
a. Technology innovation support – government support that facilitates both research
and development and demonstration activities that could support the FLOTANT
technologies development
b. Technology deployment support – key deployment support that could help facilitate
deployment of a commercial scale FLOTANT array
Each of these layers is assessed by first overviewing the requirements to enable a FLOTANT array in
each layer (e.g. the port requirements to enable the manufacture and deployment of FLOTANT). The
current status of each layer is then reviewed in both Scotland and the Canary Islands (e.g. existing port
facilities suitable for FLOTANT in both regions). Following this assessment, the report concludes with
recommendations to policymakers for both regions, under each of the roadmap layers.

1.2. Summary of key findings
A summary of the key findings and recommendations, under each layer, from the FLOTANT roadmap is
presented below (the full recommendations can be found in the Conclusions and policy
recommendations section).

1

As defined in [79]
FLOTANT has received funding from the European Union´s Horizon 2020
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1.2.1.

Infrastructure and supply chain

Scotland
Scotland already has good capabilities to support O&M and construction stage activities for fixed
bottom offshore wind2. Additionally, several high-potential options have been identified for floating
offshore wind (FOW) specific construction-stage ports, with options existing for concrete based FOW
on both the East and West coasts of Scotland. At least one port (Ardersier) is under development in
Scotland for FOW applications with specific capabilities to manufacture and assemble concrete barge
structures of similar scale to FLOTANT. Alongside port facilities, it has been highlighted in work carried
out by ORE Catapult that the concrete supply chain in Scotland should have the capacity to support
commissioning of a concrete floater based FOW farm by 2030.
Therefore, Scotland’s concrete supply chain and port facilities should be sufficient to commission a
FLOTANT array in Scotland starting in 2030. However, capacity issues may arise due to competition for
port facilities and concrete supply chain with other offshore wind developers and other sectors (e.g.
O&G decommissioning). Understanding and addressing any capacity issues will be important to avoid
bottlenecks in the port and concrete supply chains for FOW. This includes the development of FLOTANT,
which would be sharing these port facilities and concrete supply chain with other FOW
developers/sectors.
The recommendations this roadmap makes for Infrastructure and supply chain in Scotland are:
•

•

Assess the capacity of Scottish ports to support the construction stage requirements of the
FOW pipeline (Scottish or UK Government) – while the Scottish port infrastructure should be
able to deliver a FLOTANT array by 2030 in isolation, the capacity of Scottish ports to serve the
FOW pipeline has not been evaluated systematically. In light of the ScotWind and INTOG leasing
rounds the Scottish/UK government should assess these ports ability to meet the potential
demands of the FOW pipeline, and estimate the investment required3. This will enable more
strategic investment in Scottish FOW port infrastructure.
Assess the size of Scotland’s concrete based FOW pipeline (Scottish or UK Government) – while
the Scottish concrete supply chain can likely meet the demands of a single FOW array by 2030,
several projects (including FLOTANT) may be developed in parallel utilising concrete floaters.
Estimating the size of the pipeline for concrete based FOW in Scotland, along with scenarios
for the buildout of these projects, would enable the potential scale and timing of demand for
materials and capabilities for concrete fabrication to be evaluated. This will enable more
strategic investment in/coordination of the Scottish concrete supply chain.

Canary Islands
The capabilities of the Canary Islands to support the deployment of a FLOTANT array are less certain
than Scotland. Four ports (Las Palmas, Arinaga, Port of Santa Cruz and Granadilla) appear to have
promising characteristics for FOW development, two of which (Las Palmas and Granadilla) are under
development for offshore wind applications. In addition, the concrete supply chain of the Canary Islands
2

although construction stage ports will likely become capacity constrained without further investment

The investment needs of Scottish ports for FOW applications will be addressed in a forthcoming ORE Catapult report
https://ore.catapult.org.uk/what-we-do/innovation/fowcoe/
3
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is likely to fulfil some of the materials and fabrication requirements for FLOTANT. However, the Canary
Islands ports and supply chains are untested in deploying commercial scale offshore wind projects, and
no comprehensive studies have been carried out to assess the capabilities of Canary Island ports, or
concrete supply chain, to deliver FOW projects. In addition to this, the demand for port facilities and
concrete supply chain cannot be readily evaluated in the Canary Islands until the Spanish Maritime
Spatial Plan (MSP) and initial offshore wind auctions are carried out (in 2022 and early 2023
respectively).
The recommendations this roadmap makes for Infrastructure and concrete supply chain in the Canary
Islands are:
•

•

Assess the capacity of Spanish/Canary Islands ports to support FOW (Spanish or Canary Islands
government) – no comprehensive studies have been carried out that assess the capacity of
ports in the Canary Islands. Carrying out a study that identified high potential offshore wind
ports and their proximity to offshore wind zones (which can be included when Spain’s MSP is
completed) would provide clarity on the current capacity of Canary Island ports to serve the
offshore wind sector.
Assess the concrete supply chain in the Canary Islands (Spanish or Canary Islands government)
- no studies exist that assess the Canary Islands supply chain for concrete based FOW. Carrying
out a study, with industry participation from the Canary Islands concrete supply chain, which
assessed the Canary Islands capabilities would be beneficial in clarifying the suitability of the
Canary Islands’ supply chain for concrete FOW technologies such as FLOTANT.

1.2.2.

Regulation and legislation

Scotland
Scotland has a generally favourable leasing and consenting process for offshore wind, with strengths
including its one-stop-shop consenting approach, advisory services by the Marine Scotland Licencing
and Operations Team (MS-LOT), national MSP which includes plan-level environmental studies and
public consultation. Additionally, lease options have been issued for over 14.5 GW of FOW capacity in
2022. Lease options for an addition 6 GW of capacity for offshore wind will be offered layer in 2022.
Many of the lease option holders have not selected their FOW technologies, offering ample deployment
opportunities for a 600 MW FLOTANT array.
The recommendations this roadmap makes for regulation and legislation in Scotland are:
•

Supporting the consenting process in Scotland (Scottish Government) - For individual projects,
such as FLOTANT, the Scottish leasing and consenting process will not pose barriers to
development. However, larger volumes of applications for offshore wind consents, which are
expected from recent/planned leasing rounds, will increase the administrative burden on MSLOT. The Scottish government must maintain the strengths of the exiting Scottish consenting
process, including any required increases in the capabilities of MS-LOT to manage the expected
increases in consent applications coming from the recent/planned leasing rounds.

Canary Islands
Spain (and therefore the Canary Islands) does not currently have a Maritime Spatial Plan (MSP) or an
operational consenting process for commercial scale offshore wind projects. Without these in place,
Spain and the Canary Islands cannot deploy commercial scale offshore wind projects. These must be
FLOTANT has received funding from the European Union´s Horizon 2020
research and innovation programme under grant agreement No.815289
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addressed to enable the offshore wind deployment targets of Spain and the Canary Islands to be met.
This is also essential for a commercial FLOTANT array to be deployed in the Canary Islands.
The recommendations this roadmap makes for regulation and legislation in the Canary Islands are:
•

•

Completion of the Maritime Spatial Plan (Spanish government) - Spain currently does not have
an MSP, however it is in the process of finalising these plans (known as the POEM) with an
expected completion date in the second half of 2022, followed by the first auctions for offshore
wind in early 2023. The adoption of a new consenting process, and scheduling of offshore wind
auctions is being delayed until the MSP is published. Therefore, it is essential that the MSP is
released in 2022 as planned.
Adoption of a new consenting process (Spanish government) - The consenting process for new
commercial scale offshore wind projects is currently suspended in Spain. The consenting
process must be re-started as soon as possible to allow a sufficient pipeline of projects to meet
Spain and the Canary Island’s 2030 deployment targets for offshore wind. When Spain re-starts
its consenting process, production of guidance documents on the consenting process for
offshore wind would provide more clarity for developers using the new process. Additionally
the provision of advisory services by the Spanish Government, such as those offered by MSLOT, have the potential to streamline and thus speed up the consenting process.

1.2.3.

Research, Innovation and deployment support

Research and Innovation support
European wide
Support is needed for further R&D/testing and large-scale demonstration of the FLOTANT technology.
However, this development does not need to be carried out in a particular location to fulfil the overall
roadmap targets. Additionally, given the consortium’s international composition, the funding of this
innovation may be more likely to come at an EU rather than national level. For this reason, innovation
support recommendations are not made specifically for Scotland or the Canary Islands.
The FLOTANT technology requires additional development both for earlier stages of R&D and large
scale demonstration. The consortium has highlighted that there is a good level of support for R&D and
testing of smaller scale prototypes in Europe. However, the consortium notes that there is a lack of
opportunity for large/full scale demonstration of subsystems or full devices. This large-scale stage of
demonstration is critical to demonstrate the market readiness of FOW devices and subsystems, and is
indicated as a key stage in FLOTANT’s future development.
The recommendations this roadmap makes for research and innovation support are:
•

Support for large/full scale technology demonstration (European wide) - to support this stage
of development the roadmap recommends:
o Increased provision of test facilities for full scale subsystems/devices – e.g. availability
of full scale FOW test platforms to demonstrate subsystems

FLOTANT has received funding from the European Union´s Horizon 2020
research and innovation programme under grant agreement No.815289
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o

Increased support for full scale device demonstrations – e.g. through grants to
demonstrate pilot innovative turbines/components within commercial FOW arrays4

Deployment support
Scotland
Scottish FOW deployments have access to the UK’s contracts for difference (CfD) revenue support
mechanism, which is administered through competitive auctions. The most recent allocation round for
CfDs included ring-fenced funding for FOW projects with commissioning dates of 2025/26, which
should offer a viable route to market for large-scale FOW projects in the UK commissioning in these
delivery years. Future UK CfD allocation rounds will occur on an annual basis, however no commitment
has been made on the budget/capacity available in these rounds, or any ring-fenced funds for specific
technologies such as FOW.
The recommendations this roadmap makes for deployment support in Scotland are:
•

Commitment to future ring-fenced CfD support for FOW (UK government) - to align with the
UK’s FOW deployment targets (see Table 2 pg.24), the ring-fenced FOW CfD funding will need
to continue for several more CfD rounds, and the total funding of these rounds is likely required
to significantly increase (even as the cost of FOW falls). In order to set out a pathway to meet
the UK’s FOW deployment ambitions, a commitment to minimum capacity or funding targets
for FOW should be set out in advance for future CfD allocation rounds.

Canary Islands
The Canary Islands have access to Spanish level revenue support for large-scale renewable energy
projects. Like the UK, Spain employs a CfD revenue support model, which is administered through
competitive auctions. Spain’s current revenue support mechanism for renewable energy has separate
pots for several forms of renewable energy technology, however no specific pots exist for offshore or
floating offshore wind. Spain plans to hold an auction for offshore wind energy revenue support in early
2023, however details about the capacity/funding that will be awarded or the auction methodology
have not been released (as of 05/2022).
The recommendations this roadmap makes for deployment support in the Canary Islands are:
•

Carry out offshore wind specific revenue support auctions (Spanish government) - to achieve
Spain and the Canary Island’s 2030 FOW deployment targets (see Table 2 pg.24), FOW projects
(including FLOTANT) require funding that is ring-fenced from more mature forms of renewable
energy technology. Therefore, Spain should include ring-fenced capacity/funding in future
auction rounds specifically for FOW (which it has already indicated). Spain should also publish
an auction schedule for FOW (as Spain already does for renewable energy auctions) in line with
its offshore wind deployment targets.

This model of deploying a small number of innovative turbines within a commercial wind farm has been trialled in onshore wind projects
e.g. https://www.acciona.com/projects/vedadillo-experimental-area-and-wind-farm/?_adin=02021864894
4
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Introduction
The IEA estimates the technical potential of offshore wind in Europe is over 10 times the projected
2040 domestic electricity demand [1]. Of this European resource over 90% is in deep waters (60-2000m
depth) which cannot be exploited using conventional bottom fixed offshore wind turbines (BFOW) [1].
To take advantage of this currently untapped resource, several European countries (and the EU as a
whole) have ambitions to deploy commercial scale floating offshore wind (FOW), these ambitions
amount to between 2.75 and 9.5 GW of FOW in European waters by 2030 [2]–[5]. The UK and Spain
have national targets of up to 5 GW (increased from a previous target of 1GW) and 1-3 GW respectively
of FOW deployment by 2030 [4], [5] [3]. The scenarios that have been modelled for FLOTANT during
the course of this project indicate that a 600 MW array of FLOTANT technology developed in 2030
would have an LCOE of < 73-93 €/MWh and LCA of 23-33.7 KgCO2/MWh (depending on deployment
location). This highlights the potential of the FLOTANT technology to significantly contribute to the UK
and/or Spain’s FOW deployment targets, in a cost effective and environmentally friendly way. However
there exist barriers to the deployment of FLOTANT in both the UK and Spain that policymakers will need
to address to enable the deployment of FLOTANT. This roadmap will make policy recommendations
based on achieving a 600 MW array of the FLOTANT technology in either Scotland (for the UK) or the
Canary Islands (for Spain).
Roadmapping is a form of strategic forward planning where a desired vision for the future of a certain
technology, sector etc. is formed by a group of stakeholders, and a plan of action set out to achieve this
vision. The aim of the FLOTANT roadmap is to identify the barriers to FLOTANT achieving three high
level targets (shown below) in both the Canary Islands and Scotland. Following this, recommendations
are made to policymakers on how these barriers can be removed/reduced. The roadmap’s targets are
aligned with the energy strategy of the target regions (at both regional and national levels) and the
FLOTANT consortium. These targets are:
•
•
•

An LCOE of < 95 €/MWh for a commercial wind farm of FLOTANT technology by 2030
Deployment of a 600 MW FLOTANT array starting construction in 2030
Capturing the maximum viable socioeconomic benefit in the region of deployment

The roadmap carries out analysis and makes recommendations in several key areas (the roadmap
layers) which were identified through literature review and consultation with stakeholders. The scope
of the roadmap in terms of geography, timeframe, audience (who the recommendations are for) and
roadmap layers (the areas that the roadmap covers) are as follows:
•
•
•
•

Geographic scope is for deployments in Canary Islands and Scotland (the same deployment
scenarios used in the other FLOTANT project deliverables)
Timeframe is 2030 as this aligns with the targets of the FLOTANT consortium and international,
national and regional energy and climate targets
Audience are policy makers, both at the regional (Canaries and Scotland) and national (Spain
and UK) levels
Roadmap layers (areas that are investigated in the roadmap) are: infrastructure and supply
chain, regulation and legislation, and innovation/deployment support

For each of the roadmap layers an assessment of the current situation, FLOTANT’s requirements and
the barriers that exist will be made. The barriers will be identified through interviews carried out with
relevant stakeholders both within the consortium and, where necessary, external organisations. The
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identification of these barriers will then be used to make policy recommendations on how these can be
addressed (which will be assigned to the relevant stakeholders). These policy recommendations will
give policy makers in both the Canary Islands/Spain and Scotland/the UK increased clarity around the
action that need to be taken to seize the opportunity offered by the FLOTANT technology.
The structure of this report is shown in Figure 1. Following the executive summary and introduction,
the Background section introduces the roadmapping process, gives an overview of other policy
orientated wind energy roadmaps and covers key energy strategy and targets that are relevant to the
Canary Islands and Scotland. The Roadmap Process section then reviews the scope of the roadmap, the
process that was used to gather the information for the roadmap and the roadmap targets. The
FLOTANT Technology section covers the current status and pathway to commercialisation of the
FLOTANT technology (and constituent technologies). The next section, Outcomes of roadmapping
process, covers the outcomes and is divided into subsections for each roadmap layer. Under each layer
the requirements which would enable the overall roadmap targets are presented, then an assessment
of the current capabilities in Scotland and the Canary Islands is made. The final section Conclusions and
policy recommendations makes recommendations to policymakers that would support FLOTANT
achieving the roadmap’s targets and enable the Canary Islands and Scotland to take advantage of the
opportunity offered by the FLOTANT technology.

Figure 1 – FLOTANT roadmap document structure
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Background
This section reviews key background information to provide context to the roadmap. The first
subsection gives an overview of the roadmapping process and previous policy orientated roadmaps
that have been developed for the wind energy sector. This is followed by a review of relevant energy
strategy and offshore wind targets to Scotland and the Canary Islands.

3.1. Roadmapping
3.1.1.

Introduction to roadmapping

Roadmapping is a form of strategic forward planning where a desired vision for the future of a certain
technology, sector etc. is formed by a group of stakeholders, and a plan of action set out to achieve this
vision. While the aim of a roadmap is (broadly) rather simple, there is no standardised definition of a
‘technology roadmap’. This is in part due to the large number of potential applications of technology
roadmaps5 encompassing research, technology and products, business strategy and public policy. For
instance, the UNFCC’s Technology Executive Committee adopted the definition [6]:
'A Technology Roadmap (TRM) serves as a coherent basis for specific technology development
and transfer activities, providing a common (preferably quantifiable) objective, time-specific
milestones and a consistent set of concrete actions; developed jointly with relevant
stakeholders, who commit to their roles in the TRM implementation.'
While the IEA define technology roadmapping as [7]:
'[a technology roadmap] is a dynamic set of technical, policy, legal, financial, market and
organisational requirements identified by all stakeholders involved in its development. The
effort shall lead to improved and enhanced sharing of and collaboration on all related
technology-specific RDD&D information among participants. The goal is to accelerate the
overall RDD&D process in order to deliver an earlier update of the specific energy technology
into the marketplace'
While there are several different categories of roadmaps, all technology roadmaps at their core attempt
to answer three questions [8]:
Where are we now? i.e. the present state (‘baseline’ or ‘landscape’) of technology, markets etc.
this assessment is made around several relevant factors chosen by the roadmap developers
e.g. Policy, Economic, Social, Technology, Environment and Legislation (PESTEL)6
2. Where are we going? i.e. the vision, targets, goals etc. of the stakeholders
3. How can we get there? policy measures, action plans, R&D programmes, long and short-term
strategy etc. that bridge the gap between where we are and where we want to get to
1.

To answer these three questions roadmaps generally have several central processes: a landscaping
process that addresses ‘where we are now’, a visioning process that addresses ‘where we are going’,
Some of the applications of roadmaps, for instance, are presented in [9], [11] however even the way in which these applications are defined
is fairly ambiguous. A more clear classification of roadmaps is presented in Aimer and Daim [8].
5

the choice of the factors used to assess the baseline/landscape will be customised for different roadmaps based on what the relevant
factors are for the chosen technology/sector.
6
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and a roadmap development process that lays out an action plan of ‘How can we get there?’. In addition
to these processes the roadmaps will focus on a set of areas to carry out analysis and recommend
actions. These areas are known as the roadmap layers, commonly used roadmap layers from other wind
energy roadmaps are presented in Figure 3. Each of these areas is addressed in the FLOTANT roadmap.
The roadmaps overall targets (e.g. uptake of a technology over a certain time period) should be defined
at the beginning of the roadmapping process. Alongside setting the overall targets the scope of the
roadmap also has to be defined (the scope of the FLOTANT project is presented in the introduction to
this report). This includes the timeframe that the roadmaps targets will be made over, the roadmap
audience (who the recommendations are for) and also the roadmap layers (the areas in which analysis
is conducted in the roadmap). The roadmap layers are chosen to reflect the critical areas that determine
if the overall roadmap targets will be achieved. Common starting points to determine roadmap layers
are the PESTEL (Policy, Economics, Social, Technology, Environment, Legal) or PEST (Policy, Economics,
Social, Technology) frameworks. Under each of these layers a series of actions will be recommended to
achieve the roadmap’s overall targets within the desired timeframe. In a roadmap document the
roadmap’s recommended actions are often laid out in a chart (as shown in Figure 2). In these charts, it
is common for the x-axis to represent time and the y-axis to be divided into actions in the roadmap
layers under which actions are recommended [9]. Presenting the roadmap graphically like this allows
linkages between the actions in different layers to be illustrated, as well as integrating the actions with
other planning tools such as Gantt charts [9] .

Figure 2 – Example graphical roadmap based on [10] using the roadmap layers that were adopted in the
FLTOANT roadmap

As there are many applications of roadmaps, they can serve different functions. Some of the more
universally recognised benefits of roadmapping exercises include:
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•
•

•

•

•

Forecasting – roadmaps provide a mechanism helps experts forecast future developments in a
technology, sector etc. [11], [12]
Forming a plan – laying out the current landscape and a vision of where the stakeholders want
a technology/sector etc. to get to is the starting point of most roadmap development
processes. The gaps and barriers7 to achieving the vision can then be identified and an action
plan developed (e.g. development or deployment of certain critical technologies) [12].
Coordination and consensus – good roadmapping exercises bring together a cross section of
key stakeholders to develop a common vision for the technology/sector [7], [12], [13]. This
helps the different stakeholders better coordinate their activities (whether this be actions
within an organisation or between organisations) [11].
Creating accountability – to increase its chances of successful implementation a good roadmap
allocates time limited actions to specific stakeholders [7], [13]. This increases the chances of
the actions being carried out and the vision being realised.
Other – roadmaps can play several other important roles specific to their area of application,
such as lobbying by industry groups for policy support [12].

Several roadmap guidance documents have also been produced for roadmap development [7], [9], [12],
[14], which were reviewed as part of this study. The IEA guidance (which is reviewed is Appendix A) was
used to guide the development of the FLOTANT roadmap [7].

3.1.2.

Wind energy roadmaps

Several wind energy specific roadmaps were reviewed to inform the FLOTANT roadmap. There were
two key requirements to select these roadmaps: firstly they had to be wind energy roadmaps (either
onshore or offshore) and secondly they are roadmaps with international/national scope. The roadmaps
were selected from three sources:
•
•
•

Reference documents in two extensive review articles of renewable energy roadmaps [8], [13]
The extensive roadmapping bibliography developed by Robert Phaal [15]
Any updated roadmaps found in the first two sources along with any wind energy roadmaps
known by the author

The list of national/international wind energy roadmaps that were reviewed for this report, including
their geographic scope and audience (who the recommendations are made to), are presented in Table
1.
Table 1 – Wind energy roadmaps assessed in this study [16]–[22]

7

Author
World Bank

Year
2021

IEA

2013

Industry Canada

2010

Title
Offshore Wind Roadmap for
Vietnam
Technology Roadmap Wind
Energy

Geographic scope
National

Audience
National Government

International
(global)

Wind Technology Road Map
- Summary

National

Governments
Wind industry
Power sector
National Government
Utilities
Industry

examples of barriers and actions for wind energy are shown in [14]
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ETIPWind

2019

ETIPWind Roadmap

International (EU)

SEAI (Sustainable
Energy Authority
of Ireland)

2011

Introduction to the Wind
Energy Roadmap to 2050

National

DECC

2011

UK Renewable Energy
Roadmap (section on
offshore wind)

National

AWEA

2002

The U.S. Small Wind Turbine
Industry ROADMAP

National

NGOs
Academia
Research institutions
Not specified
Government and governing
bodies
Power systems and
regulators
Industry
National and devolved
Governments
Electricity grid operators
and regulators
Federal and state
government

One of the key aspects of these roadmaps assessed in the literature review is the roadmap layers used
in each study. This shows what a wide selection of organisations regard as the key areas where barriers
exist to wind energy development and deployment. The roadmap layers identified in the literature
review were used to identify a preliminary list of layers for the FLOTANT roadmap. A final list for the
FLOTANT project was then defined after discussion with the roadmap stakeholders. Figure 3 shows the
occurrence of different roadmap layers in each study, where the blue bars show the layers that are
used in the FLOTANT roadmap.

Occurance of roadmap layers

100%
80%
60%
40%
20%
0%

Figure 3 – Occurance of different roadmap layers in the wind energy roadmap literature review [16]–[22],
layers highlighed in blue were used for the FLOTANT roadmap *note that technology is assessed in the
FLOTANT roadmap, but is not a roadmap layer
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3.2. Energy strategy and targets at European, national and regional levels
This section first covers general energy strategy and commitments at a European, national (UK and
Spain) and regional (Scotland and Canaries) level. It then covers the specific targets for offshore and
floating offshore wind that exist at these levels. These targets provide important context to the overall
targets of the roadmap which are laid out in section 4.

3.2.1.

Energy and offshore wind strategy at European, national and regional levels

This section gives a brief overview of the decarbonisation, energy and offshore wind strategies at EU,
National and Regional levels. The review covers strategy at several levels to provide context when
discussing the individual targets that are set for the FLOTANT project within the Canary Islands and
Scotland later in this report. A summary of specific the offshore wind specific targets that are found in
all the documents referenced in this section are presented in Table 2 - Table 4.
EU – Energy and climate strategy
The European Union sets out targets both for the entire bloc and individual member states in terms of
GHG reduction, renewables share in Total Final Consumption (TFC), Energy efficiency and
interconnection. The EU recently updated its EU wide GHG reduction targets in the Climate Law
(adopted in 2021) laying out a long-term goal of carbon neutrality by 2050 with an interim goal of 55%
reduction by 2030 (1990 baseline) [23]. To achieve its decarbonisation targets the EU has three primary
pieces of legislation:
•
•

•

The EU Emissions trading scheme (ETS) – a cap and trade carbon pricing system which covers
~40% of the EU’s GHG emissions including electricity generation
Effort Sharing legislation – targets for the sectors not covered by the ETS for each member
state for periods 2013-2020 and 2021-2030, these vary for member states and are based on a
2005 baseline
Land use and forestry regulation – this accounts for the contribution of land use change in
GHG emissions

To achieve the EU level targets member states are required to submit two plans which show how they
will meet their emissions reduction obligations for both 2030 and 2050:
•
•

National Energy and Climate Plan (NECP) – this covers the period from 2021-2030
National Long-Term Strategy (LTS) – this covers longer term period of ≥30 years

While the EU’s overall GHG reduction target is now a 55% reduction in GHG emissions by 2030 (1990
baseline) the three pieces of legislation at the EU level, and member states NECP and LTS are still aligned
with the EU’s previous target of 40% reduction in GHG emissions by 2030. The NECPs will be updated
in 2024.
EU – Offshore wind Strategy
The EU sets targets for both offshore wind deployment and LCOE. These are laid out in the SET plan
[24] and the EU offshore renewable energy strategy [25]. The main difference between these
documents is that the SET plan lays out targets for Europe, while the offshore renewable energy
strategy lays out targets for the EU.
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The European targets for offshore wind laid out in the SET plan are [24]:
•
•

•

450 GW of offshore wind energy by 2050 for Europe (unspecified if this includes FOW)
Annual installed capacity targets for offshore wind (unspecified if this includes FOW):
o 3.8 GW/y from start 2020 to end 2023
o 8.1 GW/y from start 2024 to end 2027
o 8.7 GW/y from start 2028 to end 2030
An LCOE of 62-106 €/MWh by 2030 for floating offshore wind (35-45 €/MWh for bottom fixed
wind by 2030)

The EU 27 targets for offshore wind laid out in the offshore renewable energy strategy are [25]:
•
•

60 GW of offshore wind by 2030
300 GW of offshore wind by 2050

Spain – Energy strategy
As part of the EU Spain is bound by the EU targets and legislation for energy and climate change.
As both the NECP and LTS for Spain were submitted before the updated EU targets, they are aligned
with the old EU GHG reduction target (40% GHG reduction by 2030) and effort sharing requirements
for Spain8. The key energy related targets in Spain’s NECP are for the period 2021-2030 are shown
below [26]. This includes a wind energy deployment target:
•
•
•
•
•

23% reduction in GHG emissions (1990 baseline)
42% share of renewables in energy end use
39.5% improvement in energy efficiency (baseline not specified)
74% share of renewables in electricity generation
Wind energy (offshore + onshore) deployment of 50 GW

Spain’s LTS lays out several targets for 2050 related to GHG reductions and renewable energy
generation [27], however this does not include a wind energy deployment target:
•
•
•

90% reduction in GHG (1990 baseline, excluding removals)
100% share of renewables in electricity generation
50% reduction in primary energy consumption (2020 baseline)

Domestically, the Spanish government also has issued a Climate Emergency Declaration. This outlined
30 action areas to reach the climate neutrality goal by 2050, with its three pillars being [28]: 1) the
Climate Change and Energy Transition Law9; 2) the Just Transition Strategy (this includes measures to
increase the social benefits of the energy strategy); and 3) the Long-Term Strategy.
Spain – Offshore wind strategy
In addition to the 50 GW (onshore + offshore) by 2030 target set out in the NECP, the Spanish offshore
renewable energy roadmap [3] published in 2021 outlines a target of 1-3 GW of floating10 offshore wind
A minimum 40% reduction in GHG emissions, a minimum share of 32% renewable energy, a minimum 32.5% improvement in energy
efficiency and a 15% interconnection target [26].
8

9

this contains very similar renewable energy and decarbonisation targets to the NECP [28]

10

This would be floating due to bathymetry
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by 2030. To achieve these targets the roadmap also sets out an investment of 500-1,000 million Euros
to support the development of port infrastructure for offshore renewable energy in Spain (following an
assessment of their current fitness to support the sector) and an investment of 200 million Euros by
2023 in offshore wind test facilities and demonstration projects.
Canary Islands – Energy strategy
In 2022 the regional government of the Canary Islands produced an overall strategy, the Canarian
Climate Action Strategy (CCAS) to address GHG emissions, based on 8 individual strategies:
•
•
•
•
•
•
•
•

Photovoltaic self-consumption strategy
Energy storage strategy
Electric vehicle strategy
Manageable generation strategy
Geothermal energy strategy
Marine renewables energies strategy (reviewed later in this section)
Green hydrogen strategy
Demand management and smart-grids strategy

The mentioned strategies aim to reduce the Canary Island’s GHG emissions in alignment with the CCAS.
The CCAS is aligned with Spain’s NECP for the period 2021-2030, however it has a more ambitious target
for overall decarbonisation of 2040. The CCAS is currently a draft document [29] and sets out GHG
emissions reduction targets for each 5-years in order to meet the Net Zero GHG emissions by 2040:
•
•
•
•

10% increase in GHG emissions and 6% reduction by GHG sink by 2025 (baseline 1990)
14% reduction in GHG emissions and 7% reduction by GHG sink by 2030 (baseline 1990)
51% reduction in GHG emissions and 8% reduction by GHG sink by 2035 (baseline 1990)
90% reduction in GHG emissions and 10% reduction by GHG sink by 2040 (baseline 1990)

Canary Islands – Offshore wind strategy
In 2022 the Canary Islands Government produced a Canary Islands Marine Renewable Energy Strategy
[30] to support the aims of the overall energy transition plan. This strategy lays out offshore wind
objectives in several areas including deployment, supply chain, visual and environmental impact and
energy storage. Some of the key targets include:
•
•
•

Deployment of 430 MW of offshore wind by 2030
Deployment of 2,724 MW of offshore wind by 2040
Minimum 30% retention rate within the Canary Islands supply chain for foreign investment in
offshore renewable energy

Capacity targets for each island in the Canary archipelago are also included in the plan, alongside several
zoning exercises highlighting the high potential areas for offshore wind development.
United Kingdom – Energy strategy
Since exiting the EU in 2020 the UK is not bound by European climate and energy laws. The UK has two
sets of overall emissions reductions targets set into law in the 2008 Climate Change Act [31] which has
been updated several times. These legally binding targets are an overall Net Zero goal by 2050 (this was
updated in 2019) and a series of Carbon Budgets - these are 5 yearly caps on the total GHG emissions
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which are assigned after taking advice from the Climate Change Committee (the most recent of which
was adopted in 2021). These emissions reduction targets (from the Climate Change Act) are as follows:
•
•
•
•

Net Zero GHG emissions by 2050
51% reduction in GHG emissions by 2025 (1990 baseline)
57% reduction in GHG emissions by 2030 (1990 baseline)
78% reduction in GHG emissions by 2035 (1990 baseline)

The UK produced an NECP while it was still part of the EU in 2019 [32], however this no longer reflects
the UK’s official position. Key energy and climate strategy documents include the 2021 Net Zero
Strategy which covers the entire economy [33], the 2020 Energy White Paper [5] and 2022 British
Energy Security Strategy [4], the latter two which both cover energy specific strategy. The UK
government places offshore wind as a cornerstone of energy generation in the UK in these documents.
Some of the key renewable energy commitments laid out in the British Energy Security Strategy, Energy
White Paper and Net Zero strategy are:
•
•
•

100% reduction in GHG in electricity supply by 2035 (subject to security of supply)
Deployment of up to 50 GW (up from a previous target of 40 GW) of offshore wind by 2030
Deployment of up to 5 GW (up from a previous target of 1 GW) of FOW by 2030

Since 2021 the UK no longer participates in the EU ETS, however the UK has its own carbon market (the
UK ETS) which is modelled on the EU system.
UK - Offshore wind strategy
The UK’s offshore wind energy strategy is based the deployment targets set out in the White Paper,
Net Zero strategy: 40 GW of offshore (1 GW floating) wind by 2030. These targets where then extended
in the British Energy Security Strategy, with targets of: up to 50 GW offshore wind (with up to 5 GW
floating) by 2030. In support of these deployment targets these strategy documents include a
commitment to £160 million of public funding in offshore wind ports (£95 million of which has already
been invested in the ports of Humber and Teeside) and £160 million into FOW specific ports and supply
chains along with £31 million in R&D demonstration projects. Alongside these documents the Offshore
Wind Sector Deal [34] sets out a strategy for the UK government to support the domestic wind sector.
This includes a target of 60% of total project lifetime spend being retained in the UK. In order to achieve
this goal local supply chain requirements are now part of the UK Contracts for Difference mechanism.
Scotland – Energy strategy
Under the 2019 Climate Change (Emissions Reduction Targets) Act (Scotland) [35] the Scottish
Government lays out its own legally binding GHG reduction targets. These are an overall Net Zero target
and interim targets:
•
•
•

Net Zero GHG emissions by 2045
75% reduction in GHG emissions by 2030 (1990 baseline)
90% reduction in GHG emissions by 2040 (1990 baseline)

Along with these high level GHG reduction targets Scotland has also set out both an economy wide
strategy to meet Net Zero [36] and an energy sector strategy [37], that latter had several updates made
to it in 2020 [38]. A key additional renewable energy related target included in Scotland’s energy
strategy is:
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•

50% of energy TFC from renewable sources by 2030

Since leaving the EU, Scotland also participates in the UK ETS.
Scotland – Offshore wind strategy
Scotland published a dedicated offshore wind energy policy statement in 2020 [39]. This document
covers the ambitions of Scottish offshore wind deployment up to 2030, along with barriers and
opportunities to this deployment. The main target laid out in this document is a deployment of up to
11 GW of offshore wind in Scottish waters by 2030.

3.2.2.

FOW targets at European, national and regional levels

This section summarises the targets that exist at European, national and regional levels for FOW (or
general offshore wind where FOW targets are not applicable). We have chosen to focus on three types
of targets in this section: deployment targets, cost targets and local supply chain targets.
Table 2 – Targets for FOW deployment at European, national and regional levels

Region

FOW specific targets?

Target

Europe

No (at European level)
Yes (in European counties)

450 GW offshore wind by 2050 [24]
Annual targets of 3.8 GW/y from 2020-2023, 8.1 GW/y from 20242027, 8.7 GW/y from 2028-2030 [24]
Note: exiting national targets in European markets add up to between
2.75 and 9.5 GW of FOW by 2030 [2]–[5]

EU 27

No

60 GW offshore wind by 2030 [25]
300 GW offshore wind by 2050 [25]

UK

Yes

1-5 GW FOW by 2030 (of 40-50 GW total offshore wind) [4], [5]

Scotland

No

Up to 11 GW of offshore wind by 2030 [39]

Spain

Yes11

1-3 GW FOW by 2030 [3] (of a total 50 GW onshore and offshore wind
[26])

Canaries

Yes12

430 MW offshore wind by 2030 [30]
2,724 MW of offshore wind by 2040 [30]

11

Due to the bathymetry of the potential sites in the offshore renewable energy roadmap this would be floating wind energy

12

Due to the bathymetry of the potential sites in the offshore renewable energy roadmap this would be floating wind energy
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Table 3 – Targets for FOW cost at European, national and regional levels

Region

Target

Europe/EU 27

62-106 €/MWh by 2030 (SET plan target) [24]

UK

No target, however 160 €2020/MWh by 2025-26 set as UK CfD R4 strike price cap [40]

Scotland

/

Spain

Aligned with SET plan

Canaries

No specific Canary Islands target, it should be noted that from 2014-2020 the Canary Islands
electricity Spot Price has varied between 117-177 €/MWh13 [41]

Table 4 – Targets for FOW supply chain at European, national and regional levels

Region

Target

EU 27

The EU highlights the importance of strengthening the EU offshore renewable energy supply
chain, but no specific targets are given for offshore wind [25]

UK

UK target of 60% of lifetime UK content in domestic offshore wind projects by 2030 [34]
From CfD R4 onwards large projects (>300 MW) must submit a Supply Chain Plan (SCP)
which covers various areas of the supply chain including carbon footprint, local content and
community benefit 14 . Currently a score of >50% in the SCP is required to obtain a CfD
contract, however this may be increased to >60% for R5 [42].

13

Scotland

Expected and actual supply chain expenditure needs to be disclosed during lease
applications to Crown Estate Scotland in a Supply Chain Development Statement (SCDS).
However, selection of successful applications is not influenced by the level of commitment
or ambition provided in the initial SCDS [43]

Spain

No local supply chain targets or requirements

Canaries

Target of a minimum 30% retention rate within the Canary Islands supply chain for foreign
investment in offshore renewable energy [30]

It is not specified if these are nominal or 2020 values on the Red Electrica website

14 Information

about the SCP’s for CfD R4 can be found at: https://www.gov.uk/government/publications/contracts-for-difference-cfdallocation-round-4-supply-chain-plan-questionnaire-and-guidance
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Roadmap Process
This section lays out the method that was employed to develop the FLOTANT roadmap. The method is
based around the guidance presented by the IEA on national/international energy technology
roadmaps [7]. There are four key stages in the roadmap method: (1) Preparation and target setting –
these are the initial stages that define the overall targets of the roadmap as well as the roadmap scope
(including layers) and roadmap participants. A review of relevant roadmap literature, energy strategy
and national/international offshore wind targets was also made at this stage. Discussions within the
steering committee are carried out to establish the targets and scope. (2) Landscaping – an assessment
of the current status of each of the roadmap layers is made in this stage. Both desk based data collection
and interviews with stakeholders are carried out to make this assessment. (3) Roadmap development
– this stage develops the roadmap document, here the barriers to achieving the roadmap’s overall
targets are identified within each of the roadmap layers and actions are identified to tackle these. This
process is carried out through interviews, and comparison between FLOTANT’s requirements and the
findings of the landscaping section. (4) Monitoring and revision – after the roadmap has been
completed, it should be monitored and updated as the FLOTANT technology and roadmap layers
develop. This is particularly important in Spain, given the changes expected in 2022-23 to the
consenting process and deployment support mechanisms. The FLOTANT roadmap stages are shown
below in Figure 4.

Figure 4 – Overall FLOTANT roadmap methodology

The information for the roadmap was gathered using two processes. Firstly desk based study was used
to gather information for the preparation, target setting and landscaping stages (stages 1-2). Secondly
a series of semi-structured interviews and meetings were carried out from within and outside the
FLOTANT consortium throughout the roadmap process (stages 1-3). The experts that were interviewed
for the FLOTANT roadmap were selected initially from the consortium partners and board members.
Then if any areas of additional expertise were required, experts external to the FLOTANT project were
contacted for input. These interviews and meetings were used to determine the overall scope and
targets, supplement the landscaping process, identify gaps/barriers and finally inform the roadmap
recommendations.
The roadmapping process conventionally relies on in-person workshops to gather expert opinion [7].
However, due to the logistical issues associated with organizing these during the pandemic, it was
decided the best format was virtual meetings in an interview format with either one or two
stakeholders per meeting.
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4.1. Roadmap Scope and layers
The scope of the roadmap is laid out in Table 5. These cover (1) the geographic scope - where the
deployments are planned in the roadmap (2) the roadmap audience – who the recommendations are
being made to from the roadmap (3) the timeframe – the time frame of the roadmap targets and the
recommended actions to achieve these targets (4) the technology – the technology that is considered
in the roadmap and (5) the roadmap layers – these are the areas that the roadmap assesses and makes
recommendations under.
Table 5 – Scope of the FLOTANT roadmap

Geographic
scope

Canary Islands and Scotland are used as the deployment areas for the roadmap as the
scenarios modelled in the FLOTANT project use these locations, however several areas of
policy are directed at a national level (Spain and UK)

Roadmap
audience

The recommendations will be made to a government/policy maker audience, the different
policy areas are directed at either national or regional level the recommendations will be
made accordingly to the respective government/policy makers (these are specified in the
conclusions and policy recommendations section)

Time frame

The roadmap will cover the period from 2022 to 2030

Technology

The roadmap considers the innovative components of the FLOTANT technology, including
the constituent technologies (the barge, mooring springs, mooring lines and dynamic cables)

Roadmap
layers

The roadmap layers are infrastructure and supply chain, regulation and legislation and
research, innovation and deployment support

The layers that were selected for this roadmap are detailed below. The roadmap layers are the areas
which the roadmap identifies gaps/barriers and makes policy recommendations. As explained in the
background section a long list of potential roadmap layers was developed through a review of wind
energy roadmaps. The layers deemed most relevant to FLOTANT were then selected through discussion
with the consortium members. The final roadmap layers selected are as follows:
1. Public infrastructure & supply chain
a. Ports – the current and potential suitability of ports to support a FLOTANT array
b. Supply chain – the supply chain’s current and potential suitability to support a FLOTANT
array
2. Regulation and legislation
a. Planning to approval – the regulations associated with taking a FOW project from
planning (when a developer or regulatory agency initiates the formal site control
process) to project approval 15 (when a project receives regulatory approval for
construction activities and its offtake agreement)

15

As defined in [79]
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3. Research, innovation and deployment support
a. Technology research and innovation support – government support that facilitates
both research and development and demonstration activities that could support the
FLOTANT technologies development
b. Technology deployment support – key deployment support that could help facilitate
deployment of a commercial scale FLOTANT array
In addition to these layers the current status and pathway to commercialisation of the FLOTANT
technology (and constituent technologies) is covered in section 5.

4.2. Roadmap targets
There are two key targets set out by the FLOTANT consortium: achieving an LCOE of 85-95 €/MWh by
203016 and deploying a commercial array of 600 MW starting construction in 2030.
These targets (and modelling results) align well with the targets in Europe, the UK/Scotland and
Spain/Canary islands that are outlined Table 2 - Table 4. This means that achieving the FLOTANT
consortium targets would support the objectives of Scotland and the Canary Islands at both regional
and national levels. As the Canary Islands and Scotland will want to capture the maximum
socioeconomic benefit (in terms of investment and job creation) of deploying the FLOTANT technology
an implicit target of maximising the local supply chain benefit is also considered in this roadmap. The
overall roadmap targets are presented below:
•
•
•

An LCOE of < 95 €/MWh for a commercial array of FLOTANT technology by 2030
Deployment of a 600 MW FLOTANT wind farm starting construction in 2030
Capturing the maximum viable socioeconomic benefit in the region of deployment

The subsequent modelling carried out in the project has suggested that the LCOE could be in the range of 73 €/MWh (in the Gran Canaria
scenario) to 93 €/MWh (in the West of Barra scenario).
16
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FLOTANT technology
This section gives a brief overview of the current status of each constituent technology that make up
FLOTANT and the development outlook between their current status, and achieving a 600 MW array
starting construction in 2030. The section starts by overviewing the TRL and manufacturability of the
technologies. Following this, the development outlook to 2030 is summarised for each of the
constituent FLOTANT technologies. This is not meant to be a detailed project plan, rather an overview
of the key developments that would allow FLOTANT to achieve the overall goals of the roadmap. The
support that can enable this technology development is reviewed in section 6.3.

5.1. Current status
FLOTANT
The FLOTANT device was demonstrated at TRL 4-5 during the project. However, the individual
subsystems that make up the device are currently at different TRLs and levels of manufacturability (as
detailed in this section). These subsystems can be utilized separately or in combination.
Barge
The FLOTANT barge is currently at TRL 4-5, having completed tank testing at 1:50 scale during the
FLOTANT project. Further R&D work, including tank testing, is needed to refine and optimize the barge’s
geometry so it is better suited to more energetic sea environments.
No manufacturing facilities are in development for the FLOTANT barge, however, it has been designed
so that it can be manufactured using conventional techniques. A dedicated portside facility would be
required to manufacture in volumes associated with a 600 MW array.
Mooring Springs
The mooring springs were demonstrated at TRL 5 during FLOTANT project. Work has also been carried
out in parallel by TFI using the technology in other applications. The mooring springs are currently being
developed at both a small scale, for applications such as floating aquaculture, and a large scale, for
floating wind.
The small-scale mooring springs are targeted at lower load mooring applications such as offshore
aquaculture where they can enable existing aquaculture structures to be deployed in farms further
offshore with strong environmental and food sustainability benefits. These products are at TRL 7 as
they are currently deployed in a relevant environment (on an offshore aquaculture project in Ireland)
and have been tested at the European Marine Energy Centre (EMEC) in Scotland. They are in the
process of being certified for aquaculture applications and should reach TRL 8 during 2022 with a full
commercial aquaculture farm deployment planned.
The larger mooring springs intended for FOW have been taken to TRL 6. The technology is currently in
the process of being scaled up from the FLOTANT project, with large scale components manufactured
during 2021 as part of the certification work. A demonstration on the 2.3 MW Unitech Zefyros (old
Hywind demonstrator) FOW turbine is planned in 2022, which will include completion of the
certification for use in FOW.
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The technology can be manufactured up to the scale required for the 2.3 MW demonstration using
conventional techniques. However, to manufacture the springs at full scale a dedicated manufacturing
facility is required (this still uses commercially available equipment). This facility is in development and
will be able to deliver full-scale (12MW+) mooring springs commercially by early 2024. A €10 million
investment in this factory is being made by TFI in 2022 with the factory being commissioned during
2023.
Mooring lines
FLOTANT developed the innovative multi-strand composite mooring cables with integrated load
monitoring and fouling and bite protections to TRL 5-6. Additionally, and in parallel to FLOTANT, this
kind of multi-strand mooring line will soon be deployed in a submerged energy application, thus pushing
the TRL to a level of 6-7.
The innovative fibre optic system for load monitoring embedded into the multi-strand structure of the
mooring cables was iterated and validated to a TRL of 5-6. The anti-bite and antifouling additives were
implemented into the mooring line demonstrators and validated in TRL of 4-5. Although not in a refined
and fully optimised fashion, TRL of 7 and beyond could be aimed with small effort from the status
reached within FLOTANT. Also, it brought from TRL 0 to 4 an alternative manufacturing concept,
different to current, in which these cables could be manufactured at an, ideally, indefinite length
(practically up to thousands of meters).
Cables
Two different types of full scale inter array 66kV submarine power cable were developed and tested
during the FLOTANT project. These are at different levels of development. Both cables are of the semiwet design and have an Aluminium conductor, however, one has two layers of synthetic armour applied
helically while the other has a braided carbon fibre armour. The torsionally neutral helically applied
synthetic armoured cable has been taken to TRL 6 during the FLOTANT project, and a 100m section was
manufactured and tested at full scale (mechanical, electrical and fatigue tests). The braided carbon
fibre cable was taken to TRL 5-6 and tested at a small-scale (fatigue test) and with a 3m length during
the project. The common for both cable designs XLPE insulated aluminium core was successfully
subjected to a two-year electrical aging test in a saline solution.
The helically applied synthetic armoured cable can be manufactured at full scale in Fulgor’s existing
facilities (this can be done in volumes required for 600 MW or larger). The braided carbon fibre
armoured cable cannot be manufactured at scale for larger sizes using conventional industrial
techniques. Fulgor are investigating the capabilities of commercial equipment to scale up the braded
carbon fibre armour.

5.2. Development outlook
This section lays out the required development of each of the FLOTANT constituent technologies to
meet the roadmap target of a 600 MW commercial array, starting construction in 2030. This is not a
detailed project plan, but highlights the key developments in the FLOTANT technology that required
between now and 2030 to enable a commercial array of the FLOTANT technology. These key
developments and their approximate timelines are shown in Figure 5.

FLOTANT has received funding from the European Union´s Horizon 2020
research and innovation programme under grant agreement No.815289

Doc.Nº: 220529-WP9-D9.10-v3
Date: 29/05/2022
30

D 9.10 Policy Roadmap

2022
2023
R&D & tank tests

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

Large demonstration (~1-5MW)
Full scale pilot within array

Barge

Used in commerical FLOTANT array
Large scale demonstration (2.3 MW)
Commissioning factory
Full scale pilots

Mooring
Springs

Used on commerical arrays
Used in commerical FLOTANT array
R&D. Product improvement
R&D. Manufacturing process industrialisation
Large demonstration
Full scale pilot

Mooring
lines

Used in commercial FLOTANT array
R&D + Large demonstration
Cables

Full scale pilot within array
Used in commerical FLOTANT array
R&D & tank tests

FLOTANT

Large Demonstration (5+ MW)
First commerical array construction

Figure 5 – development timelines for FLOTANT constituent technologies

FLOTANT
The development timeline of FLOTANT is dependent on the constituent technologies. For FLOTANT as
a whole further R&D (both modelling and tank testing) are required to refine the design of the FLOTANT
barge before it is scaled up. Following on from this a larger-scale demonstration in a real sea
environment would be carried out by 2026/27 at the earliest. The construction of the commercial array
would begin in 2030, this would require development of portside facilities both for manufacturing the
barge and assembly/storage. The following key stages were identified in the FLOTANT’s development
timeline:
•
•
•

Further R&D to refine of the barge design
Larger scale demonstration (~5 MW) by 2027/28
Commercial readiness: construction and assembly of FLOTANT technology by 2030, including
development of portside manufacturing and assembly facilities

Barge
Given that the barge is at the earliest stage of development of all of the FLOTANT constituent
technologies its development timeline has high levels of uncertainty. The initial stages of development
for the barge involve further R&D (both desk based modelling and tank testing) to refine the barge’s
geometry. Following this, a large-scale demonstration project (using a 1-5 MW turbine) would be
deployed in a real sea environment. After this, a pilot demonstration of 1-5 units would be made within
a commercial wind farm. After the pilot deployment, construction could begin on the first phase of a
FLOTANT standalone array. This would require the construction of dedicated portside manufacturing
facilities. The following key stages were identified in the barge’s development timeline:
•
•
•
•

R&D and tank tests: around 3 years of further R&D, both desk based and lab testing
Large scale demonstration: 3-4 years to deploy full scale platform with smaller refurbished
WT (~5 MW)
Full scale pilot within array: small number of full scale units (≤5) within a larger windfarm
Commercial readiness: construction of units for first phase of FLOTANT array, including
development of portside manufacturing facilities
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Mooring Springs
The mooring springs are at a more developed stage than the barge, therefore there is more clarity on
their development timeline. The next stage of development for the mooring springs is a large scale
(~1/2 scale) demonstration of the technology on the Unitech Zefyros (old HyWind) 2.3 MW platform at
MET Center, Norway. This demonstration is scheduled for late 2022 and should take the technology to
TRL 7/8. Alongside this TFI are in the process of building a factory to manufacture full scale mooring
springs (the MET Center demonstration springs are the largest that can be contract manufactured). This
factory is expected to be fully commissioned and delivering commercial product in early 2024.
Following this the full-scale springs will be tested on pilot FOW turbines from 2024 and commercial
wind farms from 2026. This would make the technology ready for use in a FLOTANT array that was
being constructed from 2030. The following key stages were identified in the mooring spring’s
development timeline:
•
•
•
•
•

Large scale demonstration: in 2022 demonstration of springs at around half scale (TRL 7/8) on
the 2.3 MW FOW turbine at MET Center
Commissioning Ireland factory: from 2022-2024 commissioning of factory in Ireland to
manufacture full scale mooring springs
Full scale Pilots: Demonstration of mooring springs on FOW pilots from 2024, with a number
of projects already under discussion
Commercial projects: Mooring springs used in commercial FOW farms (including FLOTANT
array) from 2026 onwards
Manufacturing scale up: first factory in Asia and second factory in Europe by late 2020’s

Mooring lines
In order to further develop FLOTANT composite mooring cables, some technological challenges should
be addressed in the following years.
Despite nowadays mid span interconnected mooring cables could be provided at the abovementioned
TRL of 6-7, further R&D and industrialisation could bring to the same level full length cables with
reduced weight and interfaces. This would be manufactured with the alternative method proposed in
the FLOTANT project. Also, continued R&D and improvements could be made within the mooring cable
design. Further optimisation of the terminations could improve the load bearing capacity of the cables
by 70-80%, significantly reducing the cost and weight of the mooring system. Additionally, the optic
fibre load monitoring system should be improved to account for large-scale manufacturing and use.
These R&D stages could take 4 to 5 years-time to carry out.
Following the R&D stage, large scale demonstrations should take place, to test and validate the
manufacturing and performing capabilities of the true scale products. Following that, the product could
be deployed in pilot scale plants where deployment, operation and maintenance inputs will be
demonstrated. Following this, the product would be ready to operate in a commercial FLOTANT array.
The following key stages were identified in the cable’s development timeline:
•
•

R&D into cable design: around 4-5 years of R&D with the aim of improving mooring cable design
(terminations and load monitoring)
R&D into cable manufacturing: around 4-5 years of R&D to further develop manufacturing
process proposed in FLOTANT
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•
•
•

Large scale demonstration
Deployment in pilot scale plants
Ready for use in commercial arrays (including FLOTANT array)

Cables
Like the mooring springs, the cables (with synthetic helically applied armour) are at a later stage of
development than the barge. The next stage of development involves further R&D and demonstration
through Horizon Europe to take the cables to a pre-commercial stage (~TRL 8) by 2027/28. Following
this, the cables would be demonstrated on pilot FOW turbines (potentially as part of an array). The
cables would then be ready for use in commercial arrays, including an array of FLOTANT technology.
The cable with the helically applied armour can already be manufactured at full scale in the existing
Fulgor facilities, the cable with the braided armour would involve commercial scale manufacturing
upgrades requiring additional time and investment in equipment. The following key stages were
identified in the cable’s development timeline:
•
•
•

R&D + large scale demonstration: applied for further HE funding to take project to TRL 8 over
next 5 years (completed in 2027/8)
Full scale pilot within array: demonstration of cables at full scale pilot as part of a commercial
array
Ready for use in commercial arrays (including FLOTANT array)
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Outcomes of roadmapping process
This section presents the findings from the FLOTANT roadmapping process. The findings are presented
for each roadmap layer in turn, covering the requirements of FLOTANT in the layer and then the
landscape for both Scotland and the Canary Islands.

6.1. Public infrastructure and supply chain
This section covers two key elements of infrastructure and supply chain to enable an array of FLOTANT
technology – suitable ports for construction and O&M, and the concrete supply chain. This starts by
reviewing the requirements of a 600 MW FLOTANT array, in terms of ports and concrete supply chain.
Following this the capabilities of both Scotland and the Canary Islands are reviewed. Grid connectivity
was considered in the infrastructure sections of several other wind energy roadmaps [16], [17], [20],
[22] and is clearly important for the FLOTANT. However grid requirements are specific to the exact
deployment location of the wind farm, which are not considered in the FLOTANT roadmap. For this
reason the grid requirements of the FLOTANT technology are not assessed in this section.

6.1.1.

Requirements

This section outlines some of the high-level requirements for ports and supply chain serving an array of
FLOTANT technology.
Due to its early stage of development the exact port and supply chain requirements for FLOTANT have
not been fully defined. However, the FLOTANT technology was designed with the aim of having similar
port requirements to generic large scale BFOW and FOW, while the foundation material utilises
conventional concrete fabrication techniques.
This section starts by introducing the general port requirements for offshore wind (including the major
types of port and the functions they serve). It then covers the additional port requirements that exist
for FOW and then considers any specific port requirements for FLOTANT. Following this a high-level
overview of the local supply chain requirements for the FLOTANT technology is presented.

Port requirements
The port requirements for constructing, deploying and operating a commercial array of FLOTANT
technology are not fully defined at this stage of the technologies development. It is however highly
likely that a FLOTANT array would utilize both ports that service offshore wind in general (e.g. O&M
ports and ports for storage etc.) as well as a large port for the manufacturing and/or final assembly of
the floater, which would have more specific requirements related to the FLOTANT device. For this
reason, this section reviews both the port requirements for generic offshore wind and floating offshore
wind ports, and any specific port requirements for an array of FLOTANT technology.
Port requirements – offshore wind
Several different functions are served by ports in the development of offshore wind farms, including
manufacturing, construction and operations. The main kinds of ports supporting offshore wind and
their functions are listed below [44]:
•

Large construction-phase ports
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o

•

Marshalling and/or assembly - used as an assembly and/or storage facility during the
construction phase of a windfarm, typically two of these are required in parallel during
construction of large offshore wind farms (>500 MW).
o Fabrication and manufacturing – ports used to manufacture components for the offshore
wind farm
o Integrated ports – supporting both marshalling/assembly and fabrication/manufacturing
Operations and maintenance (O&M) ports
o Crew Transfer Vessel (CTV) O&M ports – which support smaller shorter range O&M vessels
o Service Operation Vessel (SOV) O&M ports – which support large long range O&M vessels

Ports with these different functions have significantly different requirements. In general, O&M ports
have less stringent port requirements compared to large construction-phase ports, as they deal with
smaller vessels and do not have the draft or laydown requirements associated with construction
phases. However, distance to site is highly important for O&M ports (Crown Estate Scotland suggests a
realistic criteria of ≤75 km for CTV based O&M and ≤150 km for SOV based O&M [44]).
Marshalling/assembly ports have the most significant port requirements, both for laydown space
onshore and depth, water space (both for vessels and wet storage), harbour entrance width and air
draught. Ports serving the final assembly stages (if carried out at quayside) generally have the highest
overall port requirements (especially for FOW – see below). Manufacturing port requirements depend
on which of the wind farm components that are being manufactured. For large component
manufacture, such as floaters, the requirements of manufacturing ports may be similar to
marshalling/assembly ports. Distance to site is an important factor for marshalling/assembly ports (CES
suggests realistic criteria of ≤200 km). However, distance to site is regarded as less critical in
manufacturing ports. Integrated ports generally have requirements based on a combination of the
requirements for O&M and large construction ports [44].
The generic requirements for offshore wind large construction-phase ports are shown in Table 6
(generic requirements for O&M ports can be found in the appendix of [44]).
Table 6 – Generic requirements for large construction-phase offshore wind ports [44], [45] *note that fabrication/manufacturing
ports have, in general, very similar (although slightly more lenient) requirements than marshalling/assembly ports

Water depth
Harbour entrance
width
Air draught
Onshore assembly
area
Water space

Quayside length
Distance to
offshore site
Lock or gate
restrictions

CES – realistic requirements for
offshore wind marshalling/assembly*
10-12m
50-60m

BVG Associates – offshore wind
construction port requirements
>6m
>45m

Unrestricted
6-12 ha

≥100m
≥8 ha

180-280m turning area
4-12 ha sheltered area
/
200 km

Water access to accommodate vessels up to
140m length, 45m beam and 6m draft with
no tidal or other access restrictions
200-300m
/

Not acceptable

Not acceptable
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Port requirements – floating offshore wind
CES [44] notes that the requirements for FOW ports are more uncertain than those for FBOW. It is
highly likely that FOW farms will utilise both specific FOW ports for final assembly (and potentially
fabrication of large substructures) as well as generic offshore wind ports for other uses such as
fabrication of smaller substructures, component storage and O&M [44]. Many of the port requirements
will be similar between large scale FBOW and FOW specific ports, however, in most cases the final
assembly ports for FOW will have some additional requirements. These can include larger water depths
than BFOW (due to the draft of the assembled floater and wind turbine), greater harbour entrance
widths, sheltered water area (for floating storage) and overhead clearance (for Wind Turbine staging).
These requirements will also depend strongly on the FOW platform type. Barges and semi-subs
generally have larger harbour entrance requirements, while spars have greater harbour depth
requirements (especially if wind turbine staging is carried out quayside). Table 7 shows typical
dimensions of large barge, semi-sub and spar type FOW.
Table 7 – Draft and diameters of typical FOW floaters (inducing wind turbine) data from [44], [46]

Floater type
Concrete barge [46]
Concrete semi-sub [46]
Semi-sub [44]
Spar [44]
FLOTANT (barge)

Rating (MW)
15
15
8
10
12

Typical draft (m)
<12
<12
17-25 (ballasted)
80-100 (ballasted)
~12

Typical diameter (m)
50-55
55-65
60-85
16-20
52

While uncertainty remains, some generic requirements have been developed by CES for different
floating foundations [44]. The most relevant of these to FLOTANT being the requirements for semi-subs
(CES did not consider barge type floaters). The additional requirements for ports with ‘high potential’
or ‘potential’ to carry out the fabrication and final assembly of semi-sub FOW arrays are shown in Table
8.
Table 8 – key additional requirements considered by CES for fabrication and final construction of semi-sub
FOW turbines [44]

Water depth
Harbour entrance
width
Air draught
Onshore
assembly area
Water space
Quayside length
Distance to
offshore site
Lock or gate
restrictions

Semi-sub large construction
ports: high potential
≥20m

Semi-sub large construction
ports: potential
≥9m

≥90m

≥90m

/
≥12ha

/
≥12ha

≥24ha sheltered area
/
≤200 km

/
/
/

/

/
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Port requirements – FLOTANT
The exact requirements for large construction-phase ports have not been defined for a FLOTANT array,
however the FLOTANT technology has been designed to have similar construction-phase port
requirements to current large-scale arrays of offshore wind (or barge/semi-sub FOW) turbines.
For the FLOTANT device, the floater manufacturing and final assembly would ideally be collocated at
the port (as detailed in D6.2), however a two port strategy for (1) floater manufacture and (2) final
assembly could also be employed. Therefore at least one port would be required with concrete
manufacturing capabilities and one with the depth, air draft etc. to facilitate final assembly, including
wind turbine staging. The initial stages of construction for FLOTANT would also be carried out either on
the quayside or in a dry dock, where a suitable footprint (~60x60m per floater) would be required for
the floater plus construction equipment. The key dimensions of the FLOTANT device relevant to port
requirements are shown in Table 9.
Table 9 – Key FLOTANT dimensions

Total assembled height
(floater + wind turbine)
Floater dimeter
Floater draft (including WTG)

~200m
52m
~11m (un-ballasted)

Discussion within the FLOTANT consortium suggested that the generic requirements in Table 6 would
be sensible for the FLOTANT design, with the additional requirements of:
•
•
•
•

Minimum 60m diameter quay or dry dock (suitable for barge construction area with 60x60m
footprint)
Harbour entrance suitable for the 52m diameter barge
Minimum harbour depth of 11m for floater + turbine
Unrestricted air draft

As can be seen these requirements are relatively modest in comparison to the generic semi-sub
requirements considered by CES in Table 8.

Supply chain requirements
Supply chain requirements – FLOTANT
The supply chain requirements in this section only consider the FLOTANT technology. This does not
cover the supply chain requirements for the non-FLOTANT technology subsystems of the completed
floating offshore wind turbine e.g. turbines, tower, blades etc.
The local supply chain requirements for FLOTANT vary for the constituent technologies. The cables
would be manufactured in a central location by Fulgor and then shipped to the wind farm, so would
have limited local supply chain requirements. The same applies to the mooring lines developed by
Future Fibres. The polymer parts of the mooring spring would similarly be manufactured in a central
location by TFI with limited local supply chain requirements. However, the metalwork and assembly of
the mooring springs could be carried out locally. Due to its large size and significant transportation cost,
concrete floater would be best constructed and assembled in a location with reasonable proximity to
the offshore wind site, therefore would require a local supply chain. Due to the local content
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requirements and overall size of the barge in comparison to the other components, the key supply
chain requirements for FLOTANT are related to concrete material supply and fabrication.
The barge is made using conventional concrete materials and fabrication processes. The key supply
chain requirements, in terms of material supply and fabrication processes, to manufacture the barge
are laid out in Table 10.
Table 10 – supply chain requirements for FLOTANT barge fabrication *slip forming may be used depending
on cost

Materials (per barge)
Concrete ~16,000 tonnes
XPS foam ~4,000 tonnes

Fabrication processes
Concrete:
• Pre casting
• Cast in place
• Slip forming (potentially*)

Rebar ~1,000 tonnes
XPS foam
• Extrusion capabilities
Rebar
•

Pre-stressed rebar strands and bolts

It was noted that extrusion of the XPS foam is a mature process which could be set up relatively easily
in either location. For this reason, the local supply chain of XPS foam was not assessed in this section.

6.1.2.

Landscape

Scotland – ports and supply chain capabilities
It is likely that FOW farms will utilise both specific FOW ports for final assembly as well as generic
offshore wind ports for other uses such as component storage and O&M [44], therefore, this section
covers both offshore wind ports more broadly, and ports that could specifically be used for final
assembly of FOW farms. The suitability of the Scotland’s local supply chain to deliver a FLOTANT array
is then covered.
Several studies have looked at the suitability of UK and Scottish ports for the offshore wind sector [44],
[47]–[49]. In addition to these reports, the Offshore Renewable Energy Catapult (ORE Catapult) FOW
Centre of Excellence (CoE) recently carried out a study looking specifically at the supply chain and port
facilities in Scotland to support concrete floater based FOW [46]. The key findings of these reports are
reviewed in this section.
Offshore wind port capabilities
A study commissioned by Crown Estate Scotland (CES) in 2020 reviewed all existing ports and harbours
with potential significance for offshore wind in Scotland [44]. The offshore wind development zones
considered in the CES study were the Scotwind leasing zones, the pre-Scotwind offshore wind farms
under development which did not have preferred ports announced (as of Nov 2019) and the rest of UK
round 4 leasing zones. The ports were then screened against a set of capabilities for the different
categories (e.g. capabilities for SOV based O&M ports). For the screening a set of hard criteria were
used, which represented minimum requirements (i.e. ports that could not meet these requirements
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would not be suitable at present or feasible to be developed for offshore wind applications). These hard
criteria can be found in the CES report’s Appendix.
The general conclusions of the study were that good port facilities exist in Scotland to support both CTV
(27 ports identified) and SOV (35 ports identified) based O&M strategies, with O&M ports within
feasible sailing ranges for each offshore site considered. CES does, however, expect capacity increases
will be required in O&M ports to deal with the higher volumes of future offshore wind development.
The main port limitations in Scotland, identified by CES, are marshalling/assembly ports. In terms of
larger scale construction ports, 24 ports were identified that met the hard criteria for
construction/fabrication (shown on the left of Figure 6), while 18 ports met the criteria for
marshalling/assembly (shown on the right of Figure 6). However, several of the ports that meet the
minimum hard criteria may still impose significant constraints on projects (e.g. limited water depth and
onshore area). The conclusions of the CES study found that while Scotland has adequate port capability
to support marshalling/assembly of offshore wind, they are limited in number, capacity and distribution
relative to the Scotwind leasing zones. Additionally, CES found that these existing ports are unlikely to
be suitable for the final assembly stages of FOW farms without additional development. The report
highlighted that significant capacity bottlenecks could occur in marshalling/assembly ports for offshore
wind from the mid 2020’s onwards if additional port capacity is not developed. The potential to expand
this capacity was the main focus of the follow on report carried out by Ironside Farrar [48].

Figure 6 - Ports meeting the minimum hard criteria for offshore wind a. construction/fabrication and
b. marshalling/assembly with a 200 km sailing distance [44]
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FOW specific port capabilities
Development is likely to be required to meet port criteria for FOW marshalling/assembly in Scotland
[44], [49]. While specific requirements remain uncertain, CES, SOWEC and ORE Catapult have identified
Scottish ports that may have good potential for FOW marshalling/assembly with limited amounts of
development. The findings of these reports are briefly summarised below.
It should be noted that since the publication of the SOWEC and CES studies, work has begun on the
port of Ardersier to develop a FOW foundation fabrication manufacturing and assembly facility. If
completed (scheduled for 2026) this will be the largest facility of its type in the UK [50]. Ardersier Port
already has an agreement with floating developer BW Ideol who plan to manufacture and assemble
their FOW concrete barge technology at the site [50]. Given that FLOTANT also uses a concrete barge
(which has similar dimensions to the BW Ideol floater) and the capacity of the planned BW Ideol
ScotWind wind farm is almost 1 GW, the development of the port of Ardersier may have good
compatibility with a future wind farm of FLOTANT devices.
CES identified a subset of Scottish ports with moderate and high potential for floating offshore wind
marshalling/assembly, based around the generic semi-sub and spar FOW platform characteristics given
in Table 7 (the results in Table 11 are for semi-sub type floaters). The requirements for these ports
included greater water depth, harbour access width, sheltered floating storage and onshore area
availability compared with the hard criteria used by CES to identify general offshore wind
marshalling/assembly ports [44]. A full list of the additional criteria for FOW marshalling/ports used by
CES are given in Table 8. CES found seven ports met their criteria for ‘high potential’, while four met
the criteria for ‘potential’. The 2021 SOWEC study investigated the potential of Scottish ports for both
pre-fabrication and assembly of FOW farms (both steel and concrete based FOW). The report reviewed
the current and future capabilities of 14 ports. The level of development that would be needed to
facilitate FOW fabrication and assembly at these ports was then qualitatively assessed. The SOWEC
study identified five of these ports as having high potential for fabrication and final assembly of FOW.
The ORE Catapult study used in-house port data to assess the capabilities of Scottish ports for
construction and launch of a 500 MW array of 15 MW concrete barge or semi-sub FOW turbines (with
the specifications given in Table 13) [46]. ORE Catapult’s analysis identified four ports with ‘high
potential’ out of a long list of 13. The ORE catapult use a multi-criteria analysis to identify suitable FOW
ports17. This comprises of a set of hard criteria to identify FOW ports, including adequate laydown areas
(>20 ha), quayside to accommodate large transport and installation vessels, and the potential for
sufficient entrance/quayside draft (>10m), along with additional ‘soft criteria’ which are scored and
weighted. A summary of the FOW ports identified in these studies is shown in Table 11.
Table 11 – Scottish ports with potential for FOW fabrication and marshalling/assembly, data from [44], [46],
[49]

Study
CES [44]

17

Scope
Semi-sub floating
assembly, fabrication
marshalling/assembly

High potential
Potential

Port clusters and ports
Orkney (Lyness and Kirkwall)
Cromarty Firth & Ardesier (Nigg, Invergordon and
Ardesier)
Kishhorn
Lerwick
Arnish

This was highlighted through discussion with the ORE Catapult
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SOWEC [49]

Fabrication and
assembly (steel or
concrete) of FOW

OREC [46]

Construction and launch
of concrete barge or
semi-sub array

High Potential
High potential
Potential
-

Glensada and Lock Linnhe
Hunterston and Clyde Estuary
Aberdeen south
Cromarty Firth (Nigg and Invergordon)
Leith
Hunterston
Kishorn (with particular opportunities for concrete
fabrication)
Hunterston,
Kishorn,
Cromarty Firth & Ardesier (Invergordon and Ardesier)
Lyness
Lerwick
Cromarty Firth (Nigg)
Arnish
Aberdeen
Fourth and Tay (Dundee, Fife energy park, Rosyth,
Leith)

The locations of the ports with potential/high potential for FOW construction stage activities, detailed
in Table 11, are shown below in Figure 7.

Figure 7 – Scottish FOW manufacturing and assembly ports with
potential/high potential identified by CES, SOWEC and ORE Catapult [44], [48], [49]
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Key metrics for most of these ports are detailed in the Scottish Energy Ports Capability Directory (data
for Aberdeen South [51] and Ardersier [52] was obtained from these port’s websites). These metrics
are shown below in Table 12. Each of these ports have multiple quays with different characteristics.
The maximum quay side water depth (measured at the minimum water depth i.e. at the lowest annual
tide) and the range of load bearing capacities for each of different ports are shown in the table.
Additionally, the total length of all quays is shown. The total laydown area is not presented as this
information is not collected by the Scottish Energy Ports Capability Directory, however an assessment
of the current and future laydown capacity of several Scottish offshore wind ports is made in [48].
Table 12 – Key data for potential FOW ports in Scotland [51]–[53] *as measured at the minimum water depth at the quaysides

Leith

Total
quayside
length (m)
3365

Max depth
from chart
datum* (m)
9.5

Stornoway
Dundee

657
1304

6.5
10

Cromarty
Firth
Rosyth

2000

10

2786

12

Nigg

910

12

Lyness

312

8

Lerwick

4600

12.5

Kishorn

466

3
(8m dry dock)

Hunterston

809

23.9

Hatston &
Kirkwall
harbour
Fife

885

10

344

6.5

Glensada

185

12.3

Aberdeen
south
(planned)
Ardersier
(planned)

1400

15

>1000

N/A

Largest vessel
accommodated to
date (dimensions)
30.5m beam, 11m
draft, 210m length
N/A
50m beam, 12.8m
draft, 350m length
N/A beam, 15.1m
draft, 350m length
33.5m beam, 9.5m
draft, 259m length
50m beam, 11m
draft, 241m length
50m beam, 11m
draft, 180m length
N/A beam, 40m
draft, 400m length
N/A beam, N/A
draft, 200m length

General quayside
load bearing
capacity (t/m2)
5

N/A beam, N/A
draft, 400m length
45m beam, 10.5
draft, 385m length

N/A

N/A beam, 15.1m
draft, 350m length
N/A beam, 12.3m
draft, 250m length
N/A beam, N/A
draft, 300m length

20

Up to 15

In development

N/A

N/A

In development –
planned colocation of
concrete fabrication
capabilities
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Locked port

2.5-10
5-20
7
15
50

Dry dock: 300m x
150m x 9.1m depth

N/A
5-60
Quarry co-located
Dry dock: 16m
diameter, 8m depth

25

5

N/A
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Supply chain capabilities
This section covers the Scottish supply chain’s suitability in delivering the FLOTANT platform, note that
an assessment of the Scottish supply chain for generic FOW components is not included in this report.
As covered in the FLOTANT supply chain requirements section, the manufacturing of the cables,
mooring lines/chains and key mooring spring components will be carried out offsite, before the
components are shipped to the assembly port/offshore site. The barge however will need to be
manufactured and assembled at a port with closer proximity to the offshore site. Therefore, the primary
requirement for local supply chain relevant to the FLOTANT technology is concrete fabrication
capabilities for the barge.
The 2021 ORE Catapult study investigated the ability of the Scottish supply chain to support the
manufacture and assembly of concrete floater based FOW projects [46]. The report considered
deploying a 500 MW FOW array of either concrete barges or semi-subs by 2030. The specification of
the example array (of barges) considered in the ORE Catapult study are shown in Table 13. These
specifications for the concrete barge array are very similar to FLOTANT in terms of dimensions, draft
and substructure mass (see FLOTANT requirements Table 10) and total deployment capacity (600MW
for FLOTANT). Therefore, the analysis carried out by ORE CATAPULT can be considered to have high
relevance to FLOTANT.
Table 13 - The example concrete barge considered in the ORE CATAPULT study [46]

Requirement
Length
Width
Total substructure mass (tonnes)
Quayside draft (including WTG)
Location
Year
Wind farm Capacity
Turbine rating
Number of turbines
Target manufacturing period

Generic concrete barge
50-55m
50-55m
12,500-15,000
<10m
<12m
Scotland
2030
500MW
15MW
12-18 months

The specifications presented in Table 13 were used in an industry workshop hosted by the Concrete
Centre to assess the capability of the Scottish concrete supply chain. The workshop found that the
Scottish concrete supply chain already has sufficient capacity in most areas to deliver the example 500
MW wind farm. Some constrains were identified in rebar, post tensioning and slip forming. However,
the consensus from the workshop was that the supply chain in most of these areas could be developed
in Scotland by 2030. The findings of the workshop are shown in Table 14.
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Table 14 - Scottish concrete supply chain capabilities currently and predicted by 2030 identified in industry
workshop, data from [46]

Ability to be sourced
locally?
Aggregates

Cement

Now
Yes

Yes

Comments

By 2030
Yes
•

Yes

•
•
•
•

Rebar

Partially

Likely •

•
•
Formwork

Likely

Yes

Posttensioning

No

Likely

The baseline scenario is estimated to use ~30% of Scottish
crushed rock aggregate supply.
There is significant logistical benefit to local sourcing.
Carbon allocations influence cement production volumes.
Some lower carbon cement constituents are currently
imported but are likely to be available in the UK by 2030.
A number of Scottish companies are already committed to
net zero cement by 2050 and there is progress locally and
Only one rebar producer with sufficient capacity is
available in the UK (Cardiff). Baseline scenario would use
10% of Cardiff producer’s capacity.
The baseline scenario would exceed the current Scottish
rebar supply capacity by 100%.
On-site facility for rebar cutting and forming would need to
be set up at port
Scottish-based suppliers would be able to supply for
precast options. Slip forming (where required) would need
specialist skills and rigs that are not currently
manufactured in the UK.
Currently no domestic supply in Scotland but inward
investment likely with sufficient demand

Current government support for offshore wind ports/supply chains
Ports in Scotland are operated privately, therefore commercial interest drives the development of these
facilities for new applications such as FOW. In 2020 the UK government announced a £160 million
competitive public funding scheme to accelerate the development of offshore wind ports (£95 million
of which has been invested in the ports of Humber and Teeside) [5]. In 2021 this was supplemented by
an additional £160 million for FOW specific ports and supply chains [4]. None of the £160 million for
FOW specific ports and supply chains has been allocated (as of 05/2022), however a proportion of this
is expected to be spent in Scotland given the FOW port and supply chain demand that will be created
by the recent ScotWind leasing round.
While not direct support, the UK government has local supply chain requirements for wind farm
developers to access revenue support. From Contract for Difference Round 4 (CfD R4) onwards large
offshore wind projects (>300 MW) must submit a Supply Chain Plan (SCP) which covers various areas
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of the supply chain including carbon footprint, local content and community benefit18. Currently a score
of >50% in the SCP is required to obtain a CfD contract, however this may be increased to >60% for R5
[42]. In the recent ScotWind leasing round, Crown Estate Scotland requires a Supply Chain Development
Statement (SCDS) to be developed by an applicant, indicating their expected levels of local supply chain
expenditure. Unlike the CfD supply chain plan which has a set requirement to be awarded a CfD contact,
the SCDS does influence the leasing decisions of Crown Estate Scotland.
In addition to this direct support, support such as publically backed finance19 and free port status20 are
being used in Scotland to incentivise port development.

Canary Islands – ports and supply chain capabilities
In the Canary Islands there is no previous experience in the offshore wind sector at commercial scale21.
Additionally, no in-depth studies have been carried out for the Canarian ports’ suitability for the
offshore wind sector. Therefore, the capabilities of the Canarian ports within the activities related to
the assembly and O&M of offshore wind can only be assessed from the point of view of the
characteristics of the ports themselves, and the expertise on the oil and gas industry. Similarly, the
concrete supply chain for FOW applications in the Canary Islands has not been formally assessed.
Therefore, the assessment in this section is made based on the demonstrated capabilities through other
maritime projects and the overall supply of concrete in the Canary Islands.
Due to the lack of previous studies in these areas, it should be noted that the assessment made in this
section has greater levels of uncertainty in comparison to the Scottish ports and supply chain
capabilities.
Offshore wind port capabilities
A detailed assessment of the capabilities of the Canary Islands ports for O&M activities could not be
carried out during this project, however the islands of the archipelago have at least one port suitable
for CTV based maintenance. With regards to large construction stage ports for offshore wind, four ports
were identified as having high potential:
•
•
•
•

Port of Las Palmas
Port of Arinaga
Port of Santa Cruz
Port of Granadilla

18 Information

about the SCP’s for CfD R4 can be found at: https://www.gov.uk/government/publications/contracts-for-difference-cfdallocation-round-4-supply-chain-plan-questionnaire-and-guidance
UK infrastructure bank has given a £107 million loan to the South Bank Quay development at Teesworks
https://www.ukib.org.uk/news/first-ukib-investment-goes-green
The Scottish investment bank has given a £30 million loan to support the development of Aberdeen South port
https://www.thebank.scot/portfolio/aberdeen-harbour/
19

The UK and Scottish government have launched a competition to develop two green free ports:
https://www.gov.uk/government/news/bidding-opens-for-two-landmark-green-freeports-in-scotland
20

21

only a single device fixed bottom offshore wind demonstrator has been deployed to date
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The minimum requirements established in the 2020 CES study will be evaluated for the four ports
highlighted above, such as port characteristics; geographic characteristics; and distance to windfarm
characteristics [44].
Distance from the ports to the exploitable areas defined by the draft Maritime Spatial Plan were
considered, these areas are located in the southeast coast of Tenerife; southeast coast of Gran Canaria;
east coast of Lanzarote and south coast of Fuerteventura. According to 2020 CES study, CTV and SOV
for O&M should be based on the island where the offshore wind farm would be deployed. Although
marshalling/assembly could be done from the Port of Las Palmas or Arinaga covering all the exploitable
areas; and from the ports located in Tenerife covering the coasts of Tenerife and Gran Canaria. The
study does not reflect a maximum distance for fabrication/manufacturing activities.
Regarding the capabilities of the four ports, there is a good potential to develop specific capacity in the
Port of Las Palmas, based on the actual capacity in the Oil&Gas industry and shipyards, free space and
the water depth that reaches 26m. The Port of Arinaga is intended to support the domestic industry
and it has been used as a logistic hub for onshore wind turbine parts. The Port of Granadilla has a good
feasibility, with water depth of 16m and free space of 24 km2, which have been designated to the
offshore wind industry as it has been declared by the Port Authority of Santa Cruz de Tenerife22, the
public authority in charge of this port. In fact, this Port Authority is promoting a 50 MW offshore wind
farm in waters within the port’s jurisdiction, which should be a key factor to increase the capacity of
this port for marshalling/assembly. The port of Santa Santa Cruz de Tenerife’s activity is based in logistic,
fishing, commercial, passengers and marina, but has also some naval and industrial activity.
FOW specific port capabilities
As it has been remarked in the Scottish Ports assessment, the CES study for floating substructures is
based on a generic semi-sub and spar technology, which need specific requirement on water depth,
harbour access width, sheltered floating storage and onshore area availability. Taking into account that
semi-sub technology has been developed by the criteria of the oil & gas industry, and that Port of Las
Palmas represents an important hub for this sector in terms of foundation’s repair shipyards. We could
assume a good adaptability to the floating offshore wind industry. The port of Arinaga could act as a
logistic area for turbines parts following the same assumptions made in the previous point. The capacity
of the Port of Santa Cruz de Tenerife would be similar than the case of the Port of Las Palmas, although
the available area for expansion is smaller. And Port of Granadilla represents a huge opportunity, not
only for the port characteristics, but also for the clear commitment of the Port Authority and, by
extension, by the government institutions to offshore wind.
Taking into account that FLOTANT technology is based on a barge concept mainly made by concrete,
ORE Catapult study offers us a good approach about the capabilities of the evaluated ports. Following
the restrictions related to the FLOTANT barge concept, all four of the considered ports appear to have
good potential to develop commercial projects based on the FLOTANT technology (see Table 15). The
locations of these ports are shown below in Figure 8.

https://tenerifeweekly.com/2022/03/16/the-port-of-granadilla-aspires-to-have-an-offshore-wind-farm-of-more-than-630000-squaremeters/
22
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Figure 8 – Canary Island Ports with potential FOW applications

Some of the key metrics for each of these ports are detailed in in Table 15. This data was sourced from
the port websites and the MarineTraffic database.
Table 15 - Key data for potential FOW ports in the Canary Islands *this water depth is from an unspecified
datum

Port of Las
Palmas
Port of
Arinaga
Port of
Santa Cruz
Port of
Granadilla

Total
quayside
length (m)
22363

Maximum
draft* (m)

466

6.9

16500

24

1200

16

26

Largest vessel
accommodated to
date (dimensions)
N/A beam, 15.6m
draft, 338m length

General quayside
load bearing
capacity (t/m2)
N/A

N/A beam, 6.9m
draft, 143m length
N/A beam, 7m
draft, 190m length
N/A beam, N/A
draft, 190m length

N/A

Other

Undergoing
development for
offshore wind

N/A
N/A

Undergoing
development for
offshore wind

Supply chain capabilities
This section covers the Canarian supply chain’s suitability in delivering the FLOTANT substructure. As
with port capabilities no detailed reviews have been carried out to date investigating the Canary Islands’
supply chain in relation to concrete based FOW.
Proexca, a public body attached to the Canary Islands regional Ministry of Economy, publishes a study
which screens the Canary Island’s offshore renewable energy supply chain and assesses its
competitiveness [54]. As with the Scottish section, only the foundation will be considered and
consequently, the Canarian concrete industry, which has also been identified in the Proexca report [54].
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This identifies several case studies of maritime concrete works, which highlight the capabilities of the
Canary Island’s concrete supply chain.
In this sense, the capabilities of the local concrete industry should be demonstrated by the recent
maritime works, such as the project to extend the Port of Las Palmas and the construction of the Port
of Arinaga and the Port of Granadilla. Additionally, two offshore renewable energy projects are good
case studies. Firstly, the Oceanic Platform of the Canary Islands (PLOCAN)23, which is based on a caisson
of reinforced concrete manufactures in the Port of Las Palmas, towing as a barge and finally settled on
the seabed after being ballasted. The second example is the Elican Project24, located in the test site of
PLOCAN (Gran Canaria), which comprised the manufacturing and installation of a telescopic concrete
tower installed on a gravity-base foundation in the dry dock of the Port of Arinaga.
Based on these case studies, and data on the total concrete supply in the Canary Islands, the supply
chain characteristics for concrete fabrication are presented in Table 16.
Table 16 – Canary Islands concrete supply chain capabilities currently and predicted by 2030, data from
PLOCAN and [55]

Ability to be sourced locally?
Now

By 2030

Aggregates
Cement

Yes
Yes

Yes
Yes

•

Rebar
Formwork

No
N/A

N/A
N/A

•

Posttensioning

No

N/A

Comments
The full FLOTANT array would require ~40% of the Canary
Islands concrete production in 2019 [55] given that the
FLOTANT array would be commissioned over several
years this should not pose a significant constraint

Current government support for offshore wind ports/supply chains
The section 3.1 of the Roadmap of the Offshore Wind and Oceanic Energies in Spain [3] tackles the
development of Spanish supply chain and the ports infrastructures for the offshore wind industry. The
report analyses the Spanish ports’ reconversion requirements in order support the assembly,
manufacturing and maintenance of marine energies’ installations. The roadmap also lays out an
investment between 500 and 1,000 million of euros to update port infrastructure in Spain for offshore
renewable energy applications.
The Port of Granadilla expect to receive more than 100 million of euros to finish the dock (70 million
euros of which are funded by the Connecting Europe Facility 25) and to adapt the port as a test site for
marine energy devices (37 million of euros of funding). Regarding the Port of Las Palmas, the public
shipyard Navantia and Pymar (Private Small and Medium Shipyards association) intend to allocate 80

23

https://www.plocan.eu/en/offshore-platform/

24

https://esteyco.com/projects/elisa/elican.html

25

https://ec.europa.eu/inea/en/connecting-europe-facility
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million of euros of private and public investment in order to adapt the port facilities to the
manufacturing and installation of offshore wind devices.
Regarding specific funding for the supply chain, the PERTE plan for the naval industry was approved in
2022 by the Spanish Council of Ministers [56], this strategy is directly linked with the Roadmap of the
Offshore Wind and Oceanic Energies in Spain. The main objective of this PERTE is industrial
strengthening and job creation. To this end, it lays out a total investment of 1,460 million, of which 310
million from public resources in the Spanish naval sector.

6.2. Regulation and legislation
This section covers the key regulatory aspects of taking a commercial FOW array, such as FLOTANT,
from planning to approval (when it is fully consented). This starts by reviewing the requirements of a
600 MW FLOTANT array in regards to regulation. Following this the planning and consenting processes
of both Scotland and the Canary Islands are reviewed.

6.2.1.

Requirements

Regarding regulation and legislation FLOTANT does not have any specific requirements over those of
the FOW sector in general. In this regard a clear seabed leasing and project consenting process is
required for the development of an array of the FLOTANT technology, as it would be for any other form
of FOW project.
Regarding the FLOTANT target of commissioning a 600 MW array starting in 2030, sufficient seabed
areas will need to be made available, with a long enough lead-time (several years) to allow time for
relevant surveys to be carried out and consents to be obtained before commissioning.
A streamlined consenting process with short processing times would also be beneficial to the
development of a FLOTANT array. In this regard the implementation of a government body that deals
with most or all of the relevant consents (a so called one-stop-shop) is regarded as a way to significantly
speed up the consenting process [57] and has been generally favoured by developers [58]. Additionally
the presence of a maritime spatial plan (MSP), which considers the development of offshore wind, can
further streamline the consenting process by avoiding potential conflicts with other sea users and
damage to the marine environment [57], [59].

6.2.2.

Landscape

This section gives an overview of the planning and consenting process. The areas covered are maritime
planning, key legislation, seabed leasing and the consenting process. These are covered firstly for
Scotland and then the Canary Islands.

Scotland - planning and consenting process
The leasing and consenting process for offshore wind is different in the devolved nations of the UK. This
section will give a brief overview of the leasing and consenting process in the UK and then provide more
detail at a Scottish level.
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Maritime planning
Maritime Spatial Plans (MSP’s) are an increasingly common way to manage sea use, and are being
adopted by all costal EU nations [60]. An MSP is defined by the EU as ‘a process by which the relevant
Member State’s authorities analyse and organise human activities in marine areas to achieve ecological,
economic and social objectives’. This means that the MSP identifies areas of the sea which may be used
for different activities, including offshore wind (OW) development.
Maritime Spatial Plans (MSPs) have been developed by England, Scotland and Wales which identify
areas of potential development for offshore wind. From 2014 to 2021 the UK government has published
11 separate marine plans which cover England’s seas. Wales has a single marine plan for its seas which
was published in 2019. Scotland published its marine plan in 2015 and then updated this with an
offshore wind specific marine plan in 2020 which covers Scottish seas out to 200 nm. Scottish near
shore waters (out to 12 nm) are also covered by 11 separate regional marine plans. An important
difference between the Scottish and English MSPs is that the Scottish MSP includes several plan-level
environmental assessments [61], [62]. For this reason the Scottish MSP is seen to identify areas that
are feasible rather than just possible for offshore wind development [62].
Marine plans are also in progress in Scottish waters for the 2022 Innovation and Targeted Oild and Gas
(INTOG) offshore wind leasing round and draft proposed areas have been published [63]. Up to date
interactive maps of each country’s MSPs including the potential offshore wind development areas in
are available online26.
Legislation
In the UK different consenting processes are applied in the devolved nations. There are several key
pieces of legislation that relate to the consenting of offshore wind projects in the UK, some of which
are apply nationally and some regionally [62] as detailed below:
National legislation:
•
•

UK Marine and Coastal Access Act (MCAA), 2009
Planning Act, 2008 (Development Consent Order)27

Regional legislation:
•
•
•

26

Marine (Scotland) Act, 2010
The Well-Being of Future Generations (Wales) Act (WFGA), 2015
Wales Act, 2017 (amending Part 4 of the MCAA in relation to Marine Licensing in Welsh
waters)

Online portals with UK MSP mapping data are available at:

England: https://explore-marine-plans.marineservices.org.uk/
Wales: http://lle.gov.wales/apps/marineportal/#lat=52.6264&lon=-4.9658&z=7&tgt=false&layers=231,390,739
Scotland: https://marinescotland.atkinsgeospatial.com/nmpi/
27

As amended for Wales by the Wales Act, 2017
FLOTANT has received funding from the European Union´s Horizon 2020
research and innovation programme under grant agreement No.815289

Doc.Nº: 220529-WP9-D9.10-v3
Date: 29/05/2022
50

D 9.10 Policy Roadmap

The UK Marine and Coastal Access Act (MCAA) sets the overall framework for new approaches to
planning for, and licensing marine activities in English waters. The legislation taken forwards by
devolved administrations applies only to their territorial waters [62].
Leasing of offshore areas
In the UK the seabed from the shoreline to 200 nm is managed by the Crown Estate (for England, Wales
and Northern Ireland) and Crown Estate Scotland (for Scotland) [62].
To date, seabed lease options for offshore wind farms have been allocated in a series of competitive
leasing rounds. In Scotland the MSP is used as the basis to define these leasing areas (a so called planled approach [62]). As mentioned in the Maritime planning section, the Scottish MSP includes several
plan-level environmental assessments. This should, in general, provide a greater level of certainty to
project developers that the lease area is feasible for offshore wind development [62]. In the leasing
rounds options agreements are administered to project developers through a competitive process. A
developer that is awarded a lease option then has a right to a full lease if they obtain the required
consents for the project over a maximum period of ten years [64]–[66]. To date seven leasing rounds
for offshore wind (OW) projects have been carried out in the UK totalling around 80 GW of capacity in
lease options. Four of these have been in English waters (plus a lease to extend the first two rounds)
and two lease rounds in Scotland. Of these rounds, six have been administered by the Crown Estate
and one by Crown Estate Scotland28. By far the most significant of these leasing rounds for FOW has
been the most recent Crown Estate Scotland leasing round (Scot Wind) where seabed lease options
were granted for around 14.5 GW of FOW projects [67]. Currently the majority of ScotWind lease option
holders for FOW areas have not selected the FOW technology they will use.
The next round of offshore wind leasing in the Scottish waters (INTOG) will be held by Crown Estate
Scotland in June 2022. The INTOG leasing round will offer up to 4 GW of offshore wind lease options to
targeted oil and gas decarbonisation projects and 500 MW to smaller offshore wind innovation projects
(with individual capacities of ≤ 100 MW) [63]. Additionally, a clearing round for a ~2 GW FOW area that
was not allocated through Scotwind will be offered in 2022.
Figure 9 below shows a) the ScotWind areas that have been allocated lease options (plus the clearing
round area) and b) the offshore areas where projects will be considered in the INTOG leasing round.

Additionally, the projects leased by Crown Estate in Scottish waters prior to the formation of Crown Estate Scotland in 2017 have now
been transferred to Crown Estate Scotland (personal communication)
28
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Figure 9 – Offshore wind areas in Scotland a) shows ScotWind lease option areas and prior offshore wind
areas (plus Shetland ScotWind clearing round) [68], b) shows the areas (in blue) in which projects will be
considered in the upcoming INTOG leasing round [69]

Consenting process
In order to exercise their lease option and construct an offshore wind farm a project developer must
obtain all the key consents and permissions from the relevant regulatory authorities [64], [65]. The key
relevant consents in the UK are (1) section 36 Electricity Act 1989 (2) a Development Consent Order
(DCO) under the Planning Act 2008 (3) a marine licence under the MCAA and (4) planning permission
[62]. When applying for these consents a developer needs to include details of the project design, the
relevant environmental studies29 and evidence of consultation with the relevant stakeholders [64].
For large projects in Scotland only the S36 consent and a marine licence are required, while planning
permission for onshore infrastructure may be deemed alongside the S36 consent. The requirements
for these different consents in England, Scotland and Wales are shown in Table 17.
Table 17 – relevant consents in Scotland, England and Wales for OW farms [62]

29

Consent

England

Wales

Scotland

Development consent
order (DCO)

>100 MW (NSIPs)

350 MW (NSIPs)

N/A

S36 Consent

1-100 MW

1-350 MW

>1 MW (< 12 nm)
>50 MW (>12 nm)

Section 1.5 of [62] gives an overview of the requirements for EIAs in England, Scotland and Wales
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Marine licence

Always required
(can be deemed
in DCO)

Always required

Always required

Planning permission
(for onshore
infrastructure)

Included in DCO

Always required

Can be deemed in S36
consent or applied for
separately

Several government bodies are involved in leasing and consenting offshore wind projects in the UK.
Leasing is handled by the Crown Estate in England and Wales and Crown Estate Scotland in Scotland.
For large offshore wind projects in England and Wales with a generation capacity of >100MW (which
qualify as Nationally Significant Infrastructure Projects, NSIPs) the Planning Inspectorate is the main
government body that manages the consenting procedure and is the first point of contact for
developers [62], [70]. In Scotland the main body that handles the consenting of both small and large
offshore wind projects is Marine Scotland [62], [70]. The government bodies that deal with seabed
leasing and key consents are shown in Table 18.
Table 18 – Government bodies responsible for issuing key consents [45], [62], [70]

Leasing and key consents

Responsible government body
England

Wales

Scotland

Leasing seabed

The Crown Estate

Crown Estate Scotland

Development consent
order (DCO)

The Planning Inspectorate

N/A

S36 Consent

Marine Management Organisation (MMO)

Marine Scotland

Marine licence

MMO (may be included
in DCO for NSIP)

Planning permission (for
onshore infrastructure)

Local Planning Authority (or may be
included in DCO for NSIP)

Natural
Resources
Wales
Either deemed in S36
consent or applied for
separately through Local
Planning Authority

The Licensing Operations Team within Marine Scotland (MS-LOT) plays a significant role as a one-stopshop in the consenting process in Scotland, assisting developers in advising on all issues regarding
consenting process including determining the level of data collection required for the impact
assessments that accompany their consent applications. This is seen as a key strength of the Scottish
system that should allow a higher success rate in consent application approval for offshore wind
projects. This also reflects in Marine Scotland’s relatively fast consent application processing target of
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9 months30. A detailed guidance document on the Scottish consenting process for offshore wind has
also been published by Marine Scotland [71].
As of 2021 the UK had 14 GW of offshore wind either fully commissioned or under construction, with
another 12.5 GW either in the pre-construction phase or with consent authorised [72]. Additionally,
following the recent Scotwind leasing round, Renewable UK estimates that the UK now has the world’s
largest offshore wind pipeline at 86 GW [73].

Canary Islands - planning and consenting process
For large offshore wind projects the Canary Islands share the same planning and consenting process as
mainland Spain. As discussed in this section, this process is currently under review and is expected to
be updated in 2022.
Maritime planning
Spain is in the process of drafting a Marine Spatial Plan, the Planes de Ordenación del Espacio Marítimo
(POEM), which is scheduled to be released in the second half of 2022 [74]. This will cover the Spanish
territorial waters (areas within the EEZ) divided into five subdivisions31 - one of which is the waters
around the Canary Islands [75]. The proposed areas for offshore wind development in the POEM that
are (as of March 2022) being subjected to a public consultation. The proposed offshore wind areas in
the POEM can be accessed through the InfoMAR website32.
While an MSP for offshore wind in Spain is not currently in force, a Strategic Environmental Assessment
(SEA) for offshore wind was carried out to accompany Royal Decree (RD) 1028/2007 which regulated
offshore wind projects. The SEA that accompanied RD 1028/2007 divided the first 24 miles of Spanish
marine waters (including the waters around the Canary Islands) into three types of offshore wind area
(OWA), according to their potential environmental impact [57], [75]:
1. Suitable zones – where OW projects can be proposed
2. Suitable zones with conditions – where OW projects can be proposed
3. Excluded zones - where OW projects cannot be proposed (this includes the first 8 km from
the coast [75])
A map of the areas identified in the Spanish SEA for offshore wind is given in Appendix D (Figure 15).
Legislation
There are four primary pieces of Spanish legislation (that also apply to the Canary Islands) that are
applicable to the installation and exploitation of offshore wind farms [57]: (1) Royal Decree (RD)
1028/2007 – which regulates the deployment of offshore renewable energy technologies (partially
amended by RD 1485/2012 and RD 1074/2015) (2) Costal Act 22/1988 (3) Environmental Assessment
Act 2013 (4) RD 1955/2000 – which regulates the procedures from authorizing production, transport
and distribution facilities.

The 9 month target is for cases where applicants have gone through an optional pre-application Gate-check and no additional information
is required, for more complex, larger or contentious projects this duration could be longer [71]
30

31

These areas are defined in Act 41/2010 of the 29th of December

32

http://www.infomar.miteco.es/
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Of these the main law regarding the deployment of offshore renewable energy technologies in Spain is
the RD 1028/2007 [57]. However, the RD 1028/2007 has been temporarily suspended since July 202133
(it has subsequently been reactivated for R&D projects). This suspension has been applied while a new
framework is developed to take into account of the POEM (scheduled for the second half of 2022) and
the Spanish offshore renewable energy roadmap (which was released in December 2021 [3]). As RD
1028/2007 has been suspended, this has halted the initiation of the consenting process for any new
commercial scale OW farms in Spain [76].
The remainder of this section will lay out the consenting process from RD 1028/2007 prior to it being
suspended. In RD 1028/2007 two procedures for consenting OW farms exist in Spain:
•
•

General procedure for OW projects with capacity >50 MW
Simplified procedure for OW projects with capacity <50 MW (Royal Decree 661/2007)

Given the minimum capacity of 50 MW, the General procedure is likely to be applicable for any
commercial offshore wind farm, therefore it is covered in this document. The general procedure mainly
regulates territorial seas, however it may be extended to the EEZ34 [57].
Leasing of offshore areas
Under RD 1028/2007 offshore wind areas (OWAs) that are not classified as ‘excluded zones’ (as
identified in the 2007 SEA) may be requested for development by an offshore wind project developer.
While reports on the requested OWA(s) are being distributed to potentially effected institutions there
is a call for tenders where any interested developer may submit project proposals in the same OWA(s).
The Secretary of State for Energy then grants a ‘Zone Reservation’ licence to the best project (based on
technical, economic and environmental criteria) to exclusively research (e.g. resource assessments) the
OWA for a period of up to 2 years [57]. Following this OWA assessment the project developer may
request to develop the wind farm. To be successful the developer must carry out and submit the
relevant environmental studies and concessions of the public domain [57].
Consenting process
Under RD 1028/2007 all the procedural licences (except the Zone reservation which is handled by the
Secretary of State for energy) are handled by the General Directorate for Energy Policy and Mines
(GDEPM). The licences involved in leasing and consenting a project are: (1) Zone reservation (2) the
authorisation to install the offshore wind farm, (3) the implementation project approval and (4) the
certificate of commissioning [57]. To obtain these procedural licences environmental studies must be
carried out and concessions of the public domain obtained for both the temporary research works
(during the zone reservation period) and the wind farm construction [57]. The main licences and the
granting government bodies are shown in Table 19.

33

See RD 12/2021

34

There are three basic types of waters in Spain [111]: (1) Territorial Sea – up to 12 miles from the baseline (representing the coastline)
(2) Continuous zone – from the outer limit of the territorial sea to 24 miles from the baseline (3) Exclusive Economic Zone (EEZ) – seas
within 200 miles of the baseline.
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Table 19 – Main licences required for offshore wind development in Spain (under RD 1028/2007) [57]

Main licence required

Responsible government body

Zone Reservation

Secretary of State for energy

Authorisation to install wind farm

General Directorate for Energy Policy and Mines
(GDEPM)

Implementation project approval
Certificate of commissioning the installation

To date over 30 offshore wind projects have been cancelled in Spain [57] and no offshore wind farms
have been developed, only small scale demonstration projects [77]. Therefore, no large scale offshore
wind projects have passed through the full consenting procedure for laid out in this section. Simas et al
(2015) estimate that the consenting process, as presented in this section, would take around 20-27
months to carry out, depending on if an EIA was required [78].
The current consenting process in Spain is expected to be updated following release of the MSP.

6.3. Research, innovation and deployment support
This section covers Innovation (R&D and demonstration) and commercial deployment support
mechanisms for FOW projects (such as FLOTANT). This starts by reviewing the high-level support
requirements, in terms of innovation and deployment support, that are required to take FLOTANT from
its current stage of development to a commercial array starting construction in 2030. Following this the
innovation and deployment support mechanisms in the EU, Scotland and the Canary Islands are
reviewed in relation to the requirements of FLOTANT.

6.3.1.

Requirements

As the FLOTANT technology is currently at around TRL 4/5 it will need a series of sequential support
measures to support different stages of development to achieve a commercial deployment starting in
2030. Additionally, the support requirements of the constituent technologies of FLOTANT are different,
as they are at different stages of development35. The barge (and therefore FLOTANT as a technology)
requires further R&D and small-scale tank testing, while the cables and mooring springs are at a more
mature stage of development and are already being demonstrated at large scale.
To support the FLOTANT technology as a whole, the initial support requirements are around R&D and
innovation. The FLOTANT technology will require additional R&D support, including tank testing, to
refine the geometry of the barge. Following this support will be required for both a larger scale
demonstration project, and a full-scale pilot of the FLOTANT technology. The two more mature
subsystems (the dynamic cables and mooring springs) also require support for further large-scale
demonstration and full-scale pilots. More detail on these development requirements is given in section

35

For summary of the development plans for each of the FLOTANT constituent technologies see Section 5
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To allow the commercial deployment of FLOTANT from 2030, a form of deployment support will also
be required. Given that the LCOE of FLOTANT is expected to be < €95/MWh for the initial 600 MW
commercial array, it is likely to be competitive with other FOW concepts [79]. However, it is unlikely to
be able to directly compete against either onshore or fixed bottom offshore wind, which are already
well below this LCOE [80]. Therefore, a form of ring-fenced deployment support for FOW will be
needed, such as employed in the UK’s CfD round 4, to enable the technology’s deployment. In addition
to this, other deployment support mechanisms, such as government backed finance, would help derisk an initial FLOTANT array.

6.3.2.

Landscape

Research and innovation support
This section gives an overview of research and innovation support available for offshore wind in
Scotland and the Canary Islands. Due to the complexity of research and innovation support this is a
non-exhaustive review, however it does touch on the key support mechanisms available in both
regions. The section starts by covering EU level support (which is applicable to both the Canary Islands
and Scotland), then looks at both national and regional support in the UK/Scotland and Spain/the
Canary Islands.
European research and innovation support
The EU has three key mechanisms that support renewable energy research and innovation, Horizon
Europe, the Innovation Fund and InvestEU36. These funding mechanisms are designed to work together
to support research and innovation from proof of concept to roll out of full-scale technology (see Figure
10). This section reviews these mechanisms in turn.

Figure 10 – EU research and innovation support mechanisms [81]

With a budget of over €95 billion for the period of 2020-2027, Horizon Europe (the successor to Horizon
2020) is the EU’s key funding programme for research and innovation [82]. Horizon Europe is based
around three pillars [83]. Pillar 1: excellent science – supports advances in basic scientific knowledge
through open research calls, researcher training and research facilities. Pillar 2: global challenges and
European industrial competitiveness – covers six research and innovation clusters (including energy)
within each are a series of research and demonstration project calls. Pillar 3: Innovative Europe – aims
to support European innovation, by supporting SMEs and start-ups working on break through
innovations, offering training programmes and strengthening the connections between different
European research and innovation actors. Pillar 2 makes up the majority of Horizon Europe funding,
with a total allocation of over €53 billion. Within pillar 2 the climate energy and mobility work
36

Programmes such as the Connecting Europe Facility (CEF) support the roll out of supporting infrastructure
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programme has an allocation of over €15 billion, which includes funding of renewable energy projects.
The most recent Horizon Europe Climate, Energy and Mobility work programme included several
explicit calls for wind energy projects, including €50 million of grants (for up to 100% of project direct
costs) to fund full-scale deep-water FOW demonstration projects (European Commission, 2021).
The Innovation Fund (successor to the NER3000 37 ) is the European Commission’s primary funding
mechanism supporting the initial commercial demonstration of low-carbon technologies. The
innovation fund focusses on five low carbon project areas, including innovative renewable energy
generation. As the EU emissions trading scheme (ETS) is used as the source of funding for the Innovation
Fund, its total budget is dependent on changes in the ETS carbon price. At a carbon price of €75/tCO 2
it is expected to provide around €38 billion of funding from 2020-2030 [81]. The Innovation fund
provides grant financing of up to 60% of the additional costs (both CAPEX and OPEX costs for the first
10 years of project operation) related to the innovative aspects of the funded projects. These grants
are allocated in annual calls which are split between large projects (CAPEX of >€7.5 million) and small
projects (CAPEX of <€7.5 million). So far, funding has been allocated from the first round of large and
small-scale projects. In this first round no large scale wind energy projects were funded, however two
small-scale onshore wind energy projects were awarded funds €2 million and €3.3 million [84].
Launched in 2021 InvestEU combines thirteen centrally managed EU financial instruments and the
European Fund for Strategic Investments 38 . InvestEU is the European Union’s key mechanism to
increase financing of projects working on sustainable investment, innovation, social inclusion and job
creation in Europe. Invest EU is not a funding mechanism, rather it provides financial guarantees to
‘economically viable’ thereby reducing investment risk. Through these EU financial guarantees, worth
€26.2 billion, InvestEU is expected to stimulate more than €372 billion of public and private investment
from 2021-2027 [85]. The Invest EU budget is split between four policy areas, the largest of which being
sustainable infrastructure (€9.9 billion), which contains renewable energy [86]. Several innovative
floating wind demonstration projects have already received financing through the InvestEU programme
including full scale demonstrations of PIVOTBUOY and SATH.
In addition to these mechanisms, the EU also has various other funds for supporting infrastructure such
as the Connecting Europe Facility (CEF) and the European Regional Development Fund (ERDF) which
may be relevant to the development of FOW arrays.
Scottish research and innovation support
Several different bodies support renewable energy innovation in Scotland. Scotland benefits from
schemes at EU, UK and Scottish levels. This section will review the key research and innovation support
mechanisms in Scotland which could be relevant to FLOTANT.
EU level
As part of the Trade and Cooperation Agreement (TCA), the UK will be associated with Horizon Europe
(and any ongoing funding from Horizon 2020 calls) following full ratification of the TCA [87]. The
association process is (as of 2022) still in progress, however the UK is part of a transitional agreement
that allows it to participate in Horizon Europe during the interim period [87]. The Horizon Europe
the NER 300 provided a grant of almost €30 million to pre-commercial FOW array WindFloat Atlantic:
https://www.offshorewind.biz/2019/08/02/windfloat-atlantic-gets-unspent-ner300-funds/
37

38

the remaining InnovFin instruments will be brought under InvestEU from 2023 [112]
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programme is covered above. For all other EU programmes the UK is considered a third country and
may only participate if the relevant programme’s legal basis allows [87].
UK level
The majority of publicly funded research and innovation support in the UK is distributed through UKRI
(see Table 20). UKRI is comprised of three parts 1) the research councils 2) innovate UK, and 3) research
England (devolved equivalent is the Scottish Funding Council). Innovate UK and the research councils
directly fund research and innovation projects in the UK. Research England (and Scottish Funding
Council) provide block funding to universities and are not discussed in this section. Alongside UKRI the
department for Business, Energy and Industrial Strategy (BEIS) also runs a Net Zero programme which
funds renewable energy projects including Floating Wind. The support offered to FOW through UKRI
and BEIS net zero programmes are reviewed in this section.
Table 20 – UK R&D funding allocations for 2021/2022 *ORE CATAPULT core funding for 2019/20 [88], [89]

Research programme

2021/2022 budget (£ million)

UK total public R&D budget

11,347

UKRI (total)

7,908

Research Councils (total)
ESPRC

5,229
946

Innovate UK

907

ORE CATAPULT core funding*

15.6

BEIS Net Zero Programme

243

UK contribution to EU R&D programmes

1,293

Within URKI the research councils support earlier stage research by providing grant funding, access to
research facilities and investment in infrastructure and institutions [90]. The Engineering and Physical
Sciences Research Council (EPSRC) receives the most funding of these councils, and is the main UK
source of public funding for early stage renewable energy R&D. ESPRC currently funds a wide range of
energy R&D projects, including several wind energy and floating wind projects. A key R&D institution
funded by ESPRC is Supergen offshore renewable energy (ORE) hub, which has received over £9 million
in funding from ESPRC since 2018. Supergen ORE hub awards funds to UK universities through a series
of flexible funding calls with the aim of developing the floating offshore wind, tidal and wave energy
sectors.
Innovate UK is the UK’s innovation agency, and works with the remit to de-risk, enable and support
innovation. This includes providing innovation grants through competitive calls and providing the core
funding to the UK’s Catapult centre network [90]. The main support offered by Innovate UK to the
offshore wind sector is through the Offshore Renewable Energy Catapult (ORE CATAPULT), which
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receives around half of its income from Innovate UK39. ORE CATAPULT collaborates with both academia
and industry and supports four key actives, industry lead research, innovation through the centres of
excellence, testing and validation through comprehensive open-access testing facilities and supply
chain grown through industry collaboration programs. Launched in 2019, ORE CATAPULT also run a
Centre of Excellence (CoE) for floating wind, which comprises of (and is funded by) 16 FOW developers,
ORE CATAPULT and BEIS. The CoE has three main activities, providing a coordination role between
developers, carrying out desk based scoping and roadmapping of cross cutting FOW industry challenges
and finally larger projects, which involve testing, demonstration etc. of FOW technologies.
The key non-UKRI energy offshore wind innovation funding that the UK government provides is through
the BEIS Net Zero program. The Net Zero program has awarded grants funding various aspects of
offshore wind development and demonstration. The most notable of these is £31.6 million in grants
allocated in 2021 for large-scale FOW demonstration programmes [91]. These will fund the
demonstration of dynamic cables, moorings, floaters/foundations and integrated demonstration of
multiple technologies (including some full-scale devices).
Scottish level
In addition to these UK and EU programmes, the Scottish government periodically provides targeted
support for offshore wind innovation projects. The most notable recent example being the Floating
Wind Technology Acceleration Competition which was carried out in 2020 [92]. The competition, which
was run by Carbon Trust, allocated £1 million in grant funding to develop eight mid TRL (3-7)
technologies which could tackle key challenge areas in floating offshore wind.
In 2019 the Scottish government set up the Scottish Offshore Wind Energy Council (SOWEC). SOWEC is
a public private partnership, with the aim to coordinate and grow the Scottish offshore wind sector.
Similarly to the ORE Catapult COE, SOWEC are in the process of developing a series of scoping projects
around common barriers and opportunities to the offshore wind sector in Scotland [93].

Canary Islands Research and Innovation support
EU level
As Spain is a Member State of the EU it is able to participate in all the EU innovation support
mechanisms detailed earlier in this section.
Spanish level
CDTI is the public body which acts as the funding agent of the Spanish System for Science, Technology
and Innovation of the Central State Administration which administrates both Spanish and European
funds.
ESIF works on specific topics related to the FOW, these are 1) research and innovation, 2) supporting
the low-carbon economy, and 3) sustainable management of natural resources. Within ESIF we
highlight the European Regional Development Fund (ERDF) for the period 2021-2027, which has
classified The Canary Islands as a transition region and therefore as a receiver of cohesion funds.
ORE CATAPULT operates using the ‘thirds’ funding model, in 2019-20 ORE CATAPULT’s total income was £28.5 million of which
£15.6 million came from Innovate UK core funding [89]
39
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The Roadmap for Offshore Wind and Marine Energy [3] established four major objectives, the first one
is related to the Spanish leadership in terms of R&D, as a benchmark for the design, scale-up and
validation of new technologies, by strengthening testing platforms and offering the best environment
for testing new prototypes. To this end, at least 200 million of euros of public funds will be made
available by 2023 within the framework of the Recovery, Transformation and Resilience Plan (PERTE)
[3], [56].
Beyond the direct funds for researchers and developers, Spain has a large R&D capacity in offshore
wind, in particular FOW, with important marine and maritime research centres, several offshore wind
projects and above all, unique test sites for marine energy generation supported by the Central
Administration [94]
Spain is the European country with the most offshore renewable energy test sites, these are PLOCAN,
BIMEP and Punta Langosteira. Other R&D centres are supported by the Administrations, such as
Cantabria Coastal and Ocean Basin (GTIM-CCOB); Integrated Coastal Infrastructures for Experimental
Modelling (iCIEM); El Pardo Model Basin (CEHIPAR); and Ports and Coast Study Centre (CEDEX).
Canary Islands Level
The support from the regional government of The Canary Islands is mainly focused on PLOCAN, since
the regional government co-fund this Unique Scientific and Technological Infrastructure (ICTS),
together with the Central Government of Spain and the European Regional Development Fund (ERDF)
under the Operational Programme of The Canary Islands.

Deployment support
The key deployment support policies in the Canary Islands and Scotland are set at a national level (Spain
and UK respectively). In both Spain and the UK, the primary policies currently adopted to support largescale renewable energy deployments are Contract for Difference (CfDs) style revenue support
administered by competitive auctions. In a CfD contract a certain strike price is set, then in periods
when an index price (usually reflecting the market price of electricity) is below the strike price payments
are made to the generators. Conversely, if the index price is above the strike price the generator will
make payments. In the UK, these payments are made to the Low Carbon Contracts Company, a PLC
owned by the UK government’s department for Business Energy and Industrial Strategy (BEIS). An
illustration prepared by the Low Carbon Contracts Company of the payments under a CfD contract to
and from the renewable electricity generator is shown in Figure 11.
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Figure 11 - Contracts for difference payment framework [95]

The EU is in the process of implementing an EU wide deployment support mechanism (the renewable
energy financing mechanism) which pools financial contributions from any participating EU member.
The first call for EU wide tenders in this scheme is planned for 2022.
The remainder of this section will review the status of renewable energy deployment support
mechanisms in the EU, Scotland and the Canary Islands.
European deployment support policies
The EU renewable energy financing mechanism is an EU wide support mechanism for renewable energy
deployment. The mechanism pools optional financial contributions from all EU countries and then
allocates this funding through an EU wide tender for renewable energy projects [96]. The funding is
allocated through grants that cover either installation (investment support) or production of renewable
energy (operating support) [97]. The renewable energy resources that are supported by the renewable
energy financing mechanism will then count towards the climate targets for renewable energy for all
member states participating in the particular project – whether as the country hosting the renewable
energy project, or the country contributing to the funding pool. This is show in Figure 12.

Figure 12 – The EU renewable energy financing mechanism [96]
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The allocation of these statistics will be calculated using a standard formula [96]. The first round of
tenders for the renewable energy financing mechanism will be to be carried out by the end of 2022
[98].
Spanish/Canary Island deployment support policies
The Spanish government has recently announced that it plans to hold offshore wind energy auctions in
early 2023. However the details on the capacity/funding offered or the format of these auctions have
not been announced as of 05/2022 [74].
The current revenue support system employed in Spain for large scale40 renewable energy technologies
is outlined in Order TED/1161/2020 [99] which was published in December 2020 (RD 960/2020 [100] is
a higher level decree on Spain’s climate and energy policy which also makes some specifications, such
as revenue support duration). Order TED/1161/2020 sets out a Contract for Difference style revenue
support mechanism which is administered though auctions from 2020 through to 2025 [99], [101]. In
each year there are technology pots with capacity floors41 for selected technologies (see Table 21).
There are currently no ring-fenced capacity pots set out in the auction plan up to 2025 for either BFOW
or FOW. A ceiling capacity is also set for the total capacity awarded to all technologies for each
individual auction (note there can be multiple auctions in one year), however these are not currently
laid out for any future auctions. The technology neutral auction capacity (between the floors set for
specific technologies and the overall auction ceiling) can be bid for by any form of renewable energy
technology. The auction schedule for the technology specific pots is shown in Table 21.
Table 21 – Renewable energy auction schedule for Spain [99]

Technology pot (MW)

2020

2021

2022

2023

2024

2025

Wind

1,000

1,500

1,500

1,500

1,500

1,500

Solar PV

1,000

1,800

1,800

1,800

1,800

1,800

Solar thermal

200

200

200

Biomass

140

120

120

Other (biogas, hydro,
ocean, etc.)

20

20

20

So far two of these auctions have taken place. The auction scheduled for 2020 was delayed to January
2021 and auction scheduled for 2021 was carried out in October. The planned auctions for solar
thermal, biomass and ‘other’ technologies were not carried out in 2021, and appear to have been rolled
over to 2022. A summary of the results of both of these auctions are shown in Table 22 (full auction
results can be found at the Ministry for the Ecological Transition and the Demographic Challenge
40

Spain also has its own self consumption regulations which apply to renewable energy systems of ≤100 kW

In the auctions bits can be made of electricity generation (MWh) or capacity (MW). As the auction floor is set in capacity (MW) the
electricity generation bids are converted to equivalent capacity by dividing the electricity generation by the maximum number of expected
load hours. This yield the minimum corresponding level of installed capacity [28].
41
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website42). These auction results show extremely low average strike prices have been achieved for both
onshore wind and solar PV. In fact the minimum Auction 1 bids of €20/MWh was, at the time, the lowest
strike price ever seen in Europe for onshore wind [101]. For the first two auctions the duration of the
CfD for all bids was 12 years [101], [102] however for future auctions the CfD duration may be between
10-15 years (as specified in RD 960/2020).
Table 22 – Spanish renewable energy auction results, data from [102], [103]

Total capacity
delivered/ capacity
cap (MW)

Contract
duration
(years)

Wind
capacity
(MW)

Wind average
strike price
(€2020/MWh)

Solar PV
(MW)

Solar average
strike price
(€2020/MWh)

Auction 1
(01/2021)

3,034/3000

12

998

25.3

2,036

24.5

Auction 2
(10/2021)

3,124/3300

12

2,258

31.65

866

31.27

It is unlikely that either BFOW or FOW would be competitive under the current auction format where
offshore wind has to compete against onshore wind (or all types of renewable energy in the technology
neutral pot). To enable the deployment of offshore wind Spain plans to hold offshore wind specific
auctions in 2023. However (as of 05/2022) there is no detail on the capacity/funding offered, or if the
auctions will have the same format as Spain’s current revenue support for renewable energy projects
[74].
United Kingdom/Scottish deployment support policies
The Contracts for Difference (CfD) scheme was introduced in 2014. Since the Renewable Obligation43
(RO) scheme’s closure to new participants in 2017 (grace period extending to 2018 for FOW) the CfD
mechanism has been the UK government’s main instrument to support large scale renewable energy
projects. These are competitive auctions that offer 15-year contract for CfD style revenue support
[104]. The first 5 rounds of CfD auctions will be carried out on a bi-annual schedule, however following
round 5 (R5) subsequent auctions will be held annually [104]. So far, three allocation rounds have been
run: Round 1 in 2014/15 (for projects commencing 2015-21), Round 2 in 2017 (for projects commencing
2021-23) and Round 3 in 2019 (for projects commencing 2023-25). Round 4 is still in progress as of
02/2022 and therefore the most recently available auction results are from Round 3. The structure of
each CfD round, including the technology pots and the budgets are shown in

Table 23 (the values are converted into €2020, Appendix E contains the unadjusted values).

42

https://energia.gob.es/renovables/regimen-economico

43

The two operational FOW wind projects in Scotland (Hywind and Kincardine) benefit from the Renewable Obligation Scheme as they
were commissioned before the closure of the RO scheme to new entrants. Both receive 3.5 ROCs per MWh (this corresponds to a premium
of ~£193/MWh in 2021, the value of ROC’s and recycle payments are updated each year).
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Table 23 – Previous CfD allocation round structure [40], [104]–[107]

Allocation
round

Delivery years

Technology pots

Annual budget44
(capacity limits /ring-fencing)

R1 (10/2014
– 03/2015)

2015-21

Pot 1 – Established technologies
(including Onshore wind & Solar PV)

Pot 1 – €2020 493m
Pot 2 - €2020 1440m

Pot 2 – Less established technologies
(inc Offshore wind and Ocean energy)
Pot 3 – Biomass
R2 (03/2017
– 09/2017)

2021-23

Pot 2 – Less established technologies
(inc Offshore wind and Ocean energy)

Pot 2 - €2020 763m (10MW ringfenced for Ocean energy)

R3 (05/2019
– 09/2019)

2023-25

Pot 2 – Less established technologies
(inc Offshore wind and Ocean energy)

Pot 2 - €2020 85.5m (6 GW max)

R4 (12/2021
– ongoing)

2023-24 (Pot 1)

Pot 1 – Including Onshore wind & Solar
PV

Pot 1 – €2020 13.2m (5 GW max)

R5 (opens
03/2023)

2025-26 (Pot 2&3)

TBC

Pot 2 – Including FOW and Ocean
energy

Pot 2 – €2020 98.6m (€2020 31.6m
ring-fenced for FOW, €2020 26.3m
ring-fenced for tidal stream)

Pot 3 – Offshore wind

Pot 3 – €2020 263m

TBC

TBC

These rounds have annual budget constraints for each technology pot over the delivery period. Capacity
constraints have also been applied to some pots in rounds 3 and 4. Additionally the use of ring-fenced
funding or capacity for specific technologies has been applied in some technology pots. Both the
capacity constraints and ring-fenced funding/capacity is shown in in

Table 23.
To ensure value for money, a maximum strike price cap is also set in each UK CfD round for each technology.

These values where adjusted for CPI over the period 2011/12-2020 using BEIS CPI Adjustor [40] and the Bank of England CPI
calculator https://www.bankofengland.co.uk/monetary-policy/inflation/inflation-calculator, these values where then converted into EUR
values using average exchange rate from end 2019 to end 2020 provided by the ECB
https://www.ecb.europa.eu/stats/policy_and_exchange_rates/euro_reference_exchange_rates/html/eurofxref-graph-usd.en.html
44
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Table 24 shows the latest strike prices from the round three auction and the strike price cap for the
ongoing round 4 auction (these have been inflated to 2020 values and then converted to €/MWh). Full
auction results can be found on the contracts for difference website45.

Table 24 - Auction strike prices from CfD R3 [108] and Maximum strike prices for CfD R4 [40] converted to
€2020 values using the same method employed in

Table 23

Technology

Contract
duration (years)

Auction strike prices from CfD
R3 (€2020/MWh)

Maximum strike price CfD
R4 (€2020/MWh)

Floating offshore wind

15

/

160

Offshore wind

15

52 (delivery year 2023/24)

60

55 (delivery year 2024/25)
Onshore wind (>5MW)

15

/

70

Remote island wind
(>5MW)

15

52 (delivery year 2023/24)

82

Solar PV (>5MW)

15

/

62

Tidal stream

15

/

277

55 (delivery year 2024/25)

In the first three CfD rounds over 13 GW of offshore wind projects have successfully been auctioned
[104], making the UK a market leader in the technologies deployment. The future outlook is also good
for FOW revenue support in the UK. As the ongoing allocation round of CfD’s includes ring-fenced
funding for FOW and a strike price that is within the range of FOW LCOE estimates corresponding to
the 2025-26 delivery years (see Figure 14) it seems likely that this ongoing round 4 auction could
present a financially viable option for FOW projects in the UK (the first to be supported under the CfD
scheme).

45

https://www.gov.uk/government/publications/contracts-for-difference/contract-for-difference
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Conclusions and policy recommendations
This section lays out the policy recommendations for Scotland and the Canary Islands for each of the
roadmap layers. This starts with a short summary of the current situation in each region followed by
policy recommendations. The level of government that each of these recommendations is addressed
to is indicated after the recommendation, i.e. recommendation (allocated government).

7.1. Infrastructure and supply chain
Scotland
Scotland already has good capabilities to support O&M and construction stage activities for fixed
bottom offshore wind46 [44]. Additionally, several high-potential options have been identified for FOW
specific construction-stage ports, with options that have potential capability for concrete based FOW
on both the East and West coasts of Scotland [44], [48], [49]. The port of Ardersier is of particular
interest, as it is under development for floating offshore wind applications, with specific capabilities to
manufacture and assemble concrete barge structures of similar scale to FLOTANT. Alongside port
facilities, it has been highlighted in work carried out by ORE Catapult that the concrete supply chain in
Scotland should have the capacity to support commissioning of a concrete floater based FOW farm by
2030 [46].
Therefore, Scotland’s concrete supply chain and port facilities should be sufficient to commission a
FLOTANT array in Scotland starting in 203047. However, capacity issues may arise due to competition
for port facilities and concrete supply chain with other offshore wind developers and other sectors (e.g.
O&G decommissioning). Understanding and addressing any capacity issues will be important to avoid
bottlenecks in the port and supply chains for FOW. This includes the development of FLOTANT, which
would be sharing these port facilities and supply chain with other FOW developers/sectors.
Assess the capacity of Scottish ports to support the construction stage requirements of the FOW
pipeline (Scottish or UK Government)
Studies so far have identified ‘high potential’ large scale construction stage FOW ports in Scotland [44],
[48], [49], however the capacity of these ports has not been evaluated and compared to Scotland’s
FOW pipeline. A study should be carried out to assess the capacity of these ports to support
construction stage activities (especially final assembly) for different kinds of FOW floater type (barge,
semi-sub, spar and TLP) and material (e.g. steel or concrete). This capacity can then be compared to
the pipeline of Scottish FOW projects. To make this comparison estimates/scenarios should be
developed for the build out of different FOW floater types (barge, semi-sub, spar and TLP) and materials
(including concrete).
Following this, the development requirements of Scottish FOW ports can be evaluated48. The cost of
this development can then be estimated and compared to the current levels of support offered by the
Scottish/UK government. This would allow the Scottish/UK government to make longer-term plans to
46

although construction stage ports will likely become capacity constrained without investment

47

Provided the development of the port of Ardersier

The investment needs of Scottish ports for FOW applications will be addressed in a forthcoming ORE Catapult report
https://ore.catapult.org.uk/what-we-do/innovation/fowcoe/
48
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support FOW specific port development, which is important given the long lead times associated with
port development [44], [48].
Assess the size of Scotland’s concrete based FOW pipeline (Scottish or UK Government)
The study by ORE Catapult has highlighted that the concrete supply chain in Scotland is highly likely to
have the capacity to support commissioning of a concrete floater based FOW farm in 2030 [46].
However, ORE Catapult considered a single concrete FOW farm, whereas in reality several projects
(including FLOTANT) may require the use of this supply chain in parallel49. Estimating the size of the
pipeline for concrete based FOW in Scotland, along with scenarios for the buildout of these projects,
would enable the potential scale and timing of demand for materials and capabilities for concrete
fabrication to be evaluated. Following this, an assessment can be made of the support that may be
required for the concrete supply chain in Scotland and/or potential coordination activities that could
be taken between concrete FOW developers.

Canary Islands
The capabilities of the Canary Islands to support the deployment of a FLOTANT array are less certain
than Scotland. Four ports (two in Gran Canaria and two in Tenerife) appear to have promising
characteristics for FOW development, two of which (Las Palmas and Granadilla) are under development
for offshore wind applications. In addition, the concrete supply chain is likely to fulfil some of the
materials and fabrication requirements for FLOTANT. However, the Canary Islands ports and supply
chains are untested in deploying commercial scale offshore wind projects, and no comprehensive
studies have been carried out to assess the capabilities of Canary Island ports, or concrete supply chain,
to deliver FOW projects. In addition to this, the demand for port facilities and concrete supply chain
cannot be readily evaluated in the Canary Islands until the Spanish MSP and initial offshore wind
auctions are carried out (which, when completed, will give a more clear pipeline of offshore wind
projects).
For this reason, the recommendations in this section are around gaining a better understanding of the
current capabilities of the Canary Islands ports and supply chain. These studies would allow FOW
developers (including developers of a FLOTANT array) to better assess the capabilities of the port and
supply chain, and allow government to strategically allocate support for port/supply chain
development.
Assess the capacity of Spanish/Canary Islands ports to support FOW (Spanish or Canary Islands
government)
While ports are in development for offshore wind applications in the Canary Islands, no detailed studies
have considered the capacity of ports in Spain/the Canary Islands to support the multiple requirements
of the offshore wind sector. Carrying out a study, similar to the CES study for Scotland [44], which
identified high potential offshore wind ports and their proximity to offshore wind zones (which can be
included when Spain’s MSP is completed) would provide clarity on the current capacity of
Spanish/Canary Island ports to serve the offshore wind sector. This study should include both the largescale construction stage ports and ports that support O&M activities.

49

BW Ideol already plan to manufacture a ~1 GW array of FOW in Scotland
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Assess the concrete supply chain in the Canary Islands (Spanish or Canary Islands government)
This study found that the Canary Islands appear to have some of the required supply chain capabilities
to manufacture an array of FLOTANT technology, however there are high levels of uncertainty in this
assertion as no detailed studies exist that assess the Canary Islands supply chain for concrete based
FOW. Carrying out a study, with industry participation from the Canary Islands concrete supply chain,
that assessed the Canary Islands capabilities would be beneficial in clarifying the suitability of the Canary
Islands’ supply chain for concrete FOW floater technologies such as FLOTANT. This could assess similar
supply chain capabilities to those assessed in the ORE Catapult CoE report [46].

7.2. Regulation and legislation
Scotland
Scotland has a generally favourable leasing and consenting process for offshore wind, with strengths
including its one-stop-shop consenting approach, advisory services by the Marine Scotland Licencing
and Operations Team (MS-LOT) and a national MSP which includes plan-level environmental studies
and public consultation. The recent ScotWind leasing round saw seabed lease options issued for over
14.5 GW of FOW projects. In 2022 an additional 4.5 GW of fixed and floating wind lease options will be
offered through the INTOG leasing round and ~2 GW of floating wind lease options through the
ScotWind clearing process. If even a third of these projects are completed by 2030, the upper bound
of the UK’s FOW targets would be met. Given that many of the lease option holders have not selected
their FOW technologies, the lease options issued through these rounds also offer ample potential for
the deployment of a 600 MW FLOTANT array. The ten year timeline to have these lease options
consented may create a rush to consent projects at the end of the 2020’s/early 2030s. Therefore,
ensuring that these lease options can be successfully consented is the basis of the following
recommendation.
Supporting the consenting process in Scotland (Scottish Government)
Scotland is considered to have a favourable leasing and consenting framework for offshore wind. For
individual projects, such as FLOTANT, the Scottish leasing and consenting process will not pose barriers
to development. However, larger volumes of applications for offshore wind consents, which are
expected from the Scotwind/INTOG leasing rounds, will increase the administrative burden on MS-LOT.
The recommendations of this roadmap are to maintain the strengths of the exiting Scottish consenting
process, including any required increases in the capabilities of MS-LOT to manage the consent
applications generated through the Scotwind and INTOG leasing rounds.

Canary Islands
Spain (and therefore the Canary Islands) does not currently have a Maritime Spatial Plan (MSP) or an
operational consenting process for commercial scale offshore wind projects. Without these in place,
Spain and the Canary Islands cannot deploy commercial scale offshore wind projects. Therefore, it is
essential these are addressed to enable the Spanish/Canary Island offshore wind targets to be met. This
is also an essential condition for a commercial FLOTANT array to be deployed in the Canary Islands.
Completion of the Maritime Spatial Plan (Spanish government)

FLOTANT has received funding from the European Union´s Horizon 2020
research and innovation programme under grant agreement No.815289

Doc.Nº: 220529-WP9-D9.10-v3
Date: 29/05/2022
70

D 9.10 Policy Roadmap

Spain currently does not have an MSP, however it is in the process of finalising these plans (known as
the POEM) with an expected completion date in the second half of 2022, followed by the first auctions
for offshore wind in early 2023 [74]. The adoption of a new consenting process for offshore wind and
scheduling of the first auctions for offshore wind are currently being delayed until Spain’s MSP is
completed. Therefore, it is essential that the MSP is released in 2022, as planned, so as not to further
delay the consenting and auction processes.
Adoption of a new consenting process (Spanish government)
The consenting process for new commercial scale offshore wind projects is currently suspended in
Spain, in order to make changes in light of the new MSP (the POEM) and the Spanish offshore renewable
energy roadmap. Given the timelines associated with environmental studies, resource assessment and
processing consents for offshore wind developments, the consenting process must be re-started as
soon as possible to allow a sufficient pipeline of projects to meet Spain and the Canary Island’s 2030
objectives for offshore wind. This is also required for the deployment of a FLOTANT array in the early
2030’s. When Spain re-starts its consenting process, production of guidance documents on the
consenting process for offshore wind, similar to that produced by the Scottish Government [71], would
provide more clarity for developers using the new process. Additionally the provision of advisory
services by the Spanish Government, such as those offered by MS-LOT, have the potential to streamline
the consenting process.

7.3. Research, innovation and deployment support
Research and innovation support
European wide
The recommendations for innovation support in this roadmap are made at a European wide level.
Support is needed for further R&D/testing and large-scale demonstration of the FLOTANT technology.
However, this development does not need to be carried out in a particular location to fulfil the target
of a commercial FLOTANT array starting construction in 2030. Additionally, given the consortium’s
international composition, the funding of this innovation may be more likely to come at an EU rather
than national level. For this reason, innovation support recommendations are not made specifically for
Scotland or the Canary Islands.
Support for large/full scale technology demonstration (European wide)
The consortium has highlighted that there is a good level of support for R&D and testing of smaller scale
prototypes in Europe (e.g. those provided through Marinet2). However, the consortium notes that
there is a lack of opportunity for large/full scale demonstration of subsystems or full devices. Supporting
technologies at this stage is critical to demonstrate market readiness and is indicated as a key stage in
FLOTANT’s future development. However, it is highly expensive and risky for developers to carry out
without support. To support this stage of development the roadmap recommends:
•

Increased provision of test facilities for full scale subsystems/devices – e.g. availability of full scale
FOW test platforms to demonstrate subsystems
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•

Increased support for full scale device demonstrations – e.g. through grants to demonstrate pilot
innovative turbines/components within commercial FOW arrays50

Deployment support
Scotland
Scottish FOW deployments have access to the UK’s contracts for difference (CfD) revenue support
mechanism. The strike prices allocated in the UK CfD mechanisms are decided through a clearing
process in a competitive auction. The most recent CfD allocation round (round 4), which offers funding
for projects commissioning in 2025/26, has a separate pot (€202098.6 million/y) for less established
renewable technologies including FOW. Additionally, €202031.6 million/y of funding within this pot is
ring-fenced specifically for FOW projects. The strike price cap for FOW projects in round 4 is set at
€2020160/MWh. Given the expected LCOE of the FOW sector, this most recent round of CfD allocations
should offer a viable route to market for large-scale FOW projects in the UK commencing in 2025/26.
Future UK CfD allocation rounds will occur on an annual basis, however no commitment have been
made on the budget/capacity available in these rounds, or any ring-fenced funds for specific
technologies such as FOW. Continuation of this ring-fenced support is required for further commercial
deployment of FOW in Scotland (including an array of FLOTANT technology).
Commitment to future ring-fenced CfD support for FOW (UK government)
To align with the UK’s FOW deployment targets (see Table 2), the ring-fenced FOW CfD funding will
need to continue for several more CfD rounds, and the total funding of these rounds is likely required
to significantly increase (even as the cost of FOW falls). In order to set out a pathway to meet the UK’s
FOW deployment ambitions, a commitment to minimum capacity or funding targets for FOW should
be set out in advance for future CfD allocation rounds. This would improve technology developer and
investor confidence in the sector and allow longer term planning and investment for FOW projects such
as FLOTANT, which are planning deployments in the early 2030’s.

Canary Islands
The Canary Islands have access to Spanish level revenue support for large-scale renewable energy
projects. Like the UK, Spain employs a CfD revenue support model, which is administered through
competitive auctions. Spain’s current revenue support mechanism for renewable energy has separate
pots for several forms of renewable energy technology, however no specific pots exist for offshore or
floating offshore wind. The estimated LCOE of FLOTANT will likely be competitive with other forms of
FOW in the early 2030’s. However, it is unlikely to be competitive with other forms of more mature
renewable energy which are currently included in the Spanish renewable energy auctions.
Spain plans to hold an auction for offshore wind energy revenue support in early 2023, however details
about the capacity/funding that will be awarded or the auction methodology have not been released
[74].
Carry out offshore wind specific revenue support auctions (Spanish government)

This model of deploying a small number of innovative turbines within a commercial wind farm has been trialled in onshore wind projects
e.g. https://www.acciona.com/projects/vedadillo-experimental-area-and-wind-farm/?_adin=02021864894
50
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To achieve Spain and the Canary Island’s 2030 FOW deployment targets (see Table 2), FOW projects
(including FLOTANT) require funding that is ring-fenced from more mature forms of renewable energy
technology. Therefore, Spain should include ring-fenced capacity/funding in future auction rounds
specifically for FOW (as it has recently announced [74]). Spain should also publish an auction schedule
for FOW (as Spain already does for renewable energy auctions) in line with its offshore wind
deployment targets. This would improve technology developer and investor confidence in the sector
and allow longer-term planning and investment for FOW projects such as FLOTANT.
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Appendix A – Roadmapping additional background
Roadmapping guidance
Prominent roadmapping guidance documents at several levels were reviewed for this project. These
included Cambridge University Institute for Manufacturing: T-Plan (for intra-firm roadmaps) [9], Sandia
Labs: Fundamentals of Technology Roadmapping (for sectoral and intra-firm roadmaps) [12] and the
IEA: Technology Roadmaps: a guide to development and implementation (for national/international
roadmaps) [7]. Given that the FLOTANT roadmap is policy orientated the IEA guidance is most relevant
to this project. However the other roadmapping guidance documents also contain valuable
recommendations and are included in Appendix A. Some of the more general ‘good practice’ for
roadmapping that was identified during the literature review is presented at the end of this section.
IEA guidance on national/international energy technology roadmaps
The IEA [7] have developed a roadmapping process guide aiming to provide ‘countries and companies
with the context, information and tools needed to design, manage and implement an effective energy
technology roadmap process relevant to their own local circumstances and objectives’. The guide
provides a good level of detail for constructing energy-based roadmaps, and a series of supplemental
‘How2Guide’ documents give specific guidance on developing roadmaps for individual energy
technologies (including wind energy [14]).
The IEA process is made up of four stages and two kinds of activities (as shown in Figure 13). The four
stages are:
1. Planning and preparation (including landscaping) – this includes setting the roadmap scope and
aims, contacting stakeholders and gathering any important background information
2. Visioning – identifying the key targets of the roadmap
3. Roadmap development – this is the process of carrying out workshops where the barriers and
actions related to achieving the roadmap goals are identified
4. Roadmap implementation and revision – once the roadmap has been drafted it needs to be
reviewed and updated regularly to make sure the recommendations are still valid
These four stages are supported by two types of activity. Firstly, expert judgement and consensus
(largely through workshops) and secondly, data and analysis (which includes any data collection and
modelling carried out in aid of the roadmap).
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Figure 13 – The IEA roadmap process for national/international energy roadmaps [7]

The core of the IEA roadmapping process is expert judgment and consensus building exercises, which
are facilitated through workshops. These workshops gather experts from a cross section of relevant
backgrounds to formulate the roadmap vision, milestones, identify gaps, determine priorities and
assign tasks. Expert judgment is also needed to make choices around the scenarios developed through
the data analysis activities.
The data and analysis activities add value to the roadmapping process by developing scenarios and
assessing trends which can supplement the expert judgement, but are largely optional depending on
the resources and time available to the roadmapping team. Data gathering and analysis is however
mandatory in landscaping (part of the planning and preparation stage).
In a wide-ranging review of climate change related roadmaps, the UNFCC TEC highlighted the IEA
roadmap guide as an ‘excellent TRM [technology roadmap] standard’ [13].
Good practice in roadmap development
From reviewing the technology roadmapping literature some common themes were identified for
successful roadmaps. These area areas that were identified as being common between different
roadmaps regardless of their category. These themes can be summarised as follows:
•
•

•
•

Need – there needs to be a clear business or sector/national need for the roadmap [12] with
tangible benefits if the roadmap is successful [9]
Stakeholders and commitment – the roadmap must involve stakeholders with a broad range
of relevant experience [7], [11]. Key stakeholders that will benefit from a successful roadmap
should provide leadership/sponsorship to ensure that there is sufficient’ buy-in’ to carry out
the roadmap recommendations [7], [9], [11], [12].
Targets – quantifiable, measurable targets [13] that if achieved will result in achieving a
desired goal [7].
Scope – identification at an early stage of which technologies, and roadmap ‘layers’, are
appropriate to consider in the roadmapping process, along with roadmap timescales [7], [12].
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•

•
•
•

51

The resource constraints of the roadmapping team also needs to be considered when
deciding upon the roadmap’s scope [7].
Process and design – this includes the type of information included in the roadmap (which
makes up the landscaping, visioning and roadmap development) and how it is used to
achieve the roadmap’s desired outcomes [7]. The roadmap design needs to be laid out in
sufficient detail to ensure validity and repeatability [13].
Action orientation – the roadmaps recommendations need to be action orientated, ideally
assigning specific actions to stakeholders which are measurable and time limited [7], [11],
[13].
Follow up – the roadmap development should be followed up by review by, and
dissemination to, the relevant stakeholders51. An update period should also be agreed upon
to make sure the roadmap does not become outdated following publication [7], [12], [13].
Visualisation – visualisation of the roadmap action plan (such as Figure 2) helps communicate
the key actions [7], [13].

See the RACI framework [7]
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Appendix C – FOW LCOE projections
Floating offshore wind LCOE estimates from a number of organisations are compiled by US DoE in their
offshore wind market report [79], which are reproduced in Figure 6. These estimates converge, from
around €2020100-200/MWh in 2020 to €202060-115/MWh in 2030. These estimates correspond to
commercial scale projects [79]. Therefore, these LCOE figures are not directly comparable with current
pre-commercial projects such as Hywind. The DoE figures have been converted into € 2020/MWh using
average 2020 USD to EUR exchange rates52. For comparison the 2030 SET plan targets for FOW are
shown in Figure 6, which agree well with the range of 2030 LCOE projections. The FOW auction strike
price caps and delivery years for both the UK and France are also shown in Figure 6.
NREL (2019) - Oregon Mean
NREL (2020) - Maine
NREL (2020) - California Mean
DNV Floating - Low/High
ORE Catapult - 8GW
Expert Survey (2021) - Median
Expert Survey (2021) - Low/High
SET plan range
UK CfD R4 FOW strike price cap*
French FOW tender R1 price cap**

220
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LCOE (2020 €/MWh)
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Figure 14 - LCOE projections for FOW and SET plan targets [24], LCOE data from [79] converted into
€2020/MWh at average 2020 exchange rates, auction data from [40], [109], [110] UK data converted into
€2020/MWh at average 2020 exchange rates *UK revenue support lasts 15 years *French auction price caps
do not specify what year the LCOE values are given in,

Average exchange rate over period 01/01/2020 – 01/01/2021
https://www.ecb.europa.eu/stats/policy_and_exchange_rates/euro_reference_exchange_rates/html/eurofxref-graph-usd.en.html
52
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Appendix D – Spanish offshore wind Strategic Environmental
Assessment (SEA)
The areas identified in the SEA accompanying RD 1028/2007 are shown in Figure 15. The green areas
are suitable zones, the yellow areas are suitable zones with conditions and the red areas are excluded
zones.

Figure 15 – Map from the 2007 Strategic Environment Assessment for offshore wind in Spain, red indicates
exclusion areas for offshore wind development [75]
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Appendix E – UK CfD funding unadjusted
Table 25 – Previous CfD allocation round structure [40], [104]–[107] *as of 05/2022

Allocation
round

Delivery
years

Technology pots

Budget (capacity limits /ringfencing)

R1 (10/2014 –
03/2015)

2015-21

Pot 1 – Established technologies
(including Onshore wind & Solar PV)

Pot 1 – £375m
Pot 2 - £1095m

Pot 2 – Less established
technologies (inc Offshore wind and
Ocean energy)
Pot 3 – Biomass
R2 (03/2017 –
09/2017)

2021-23

Pot 2 – Less established
technologies (inc Offshore wind and
Ocean energy)

Pot 2 - £580m (10MW ringfenced for Ocean energy)

R3 (05/2019 –
09/2019)

2023-25

Pot 2 – Less established
technologies (inc Offshore wind and
Ocean energy)

Pot 2 - £65m (6 GW max)

R4 (12/2021 –
ongoing*)

2023-24 (Pot
1)

Pot 1 – Including Onshore wind &
Solar PV

Pot 1 – £10m (5 GW max)

2025-26 (Pot
2&3)

Pot 2 – Including FOW Ocean
energy

Pot 2 – £75m (£24m ringfenced for FOW, £20m ringfenced for tidal stream)

Pot 3 – Offshore wind

Pot 3 – £200m

TBC

TBC

R5 (opens
03/2023)

TBC

Table 26 – UK CfD auction strike prices from CfD R3 [108] and Maximum strike prices for CfD R4 [40] in £2012

Technology

Auction strike prices from
CfD R3 (£2012/MWh)

Maximum strike price
CfD R4 (£2012/MWh)

Floating offshore wind

/

122

Offshore wind

39.7-41.6

46

Onshore wind (>5MW)

/

53

Remote island wind (>5MW)

39.7-41.6

62

Solar PV (>5MW)

/

47

Tidal stream

/

211
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