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 MESSAGE FROM THE CHAIRMAN 
 
France is a country of fishermen, maritime explorers and inventors who cherish the 
immensity of our sea. The sea is part of our heritage. As we experience the great upheavals 
with climate change and the need to make the energy transition, the sea will once again be 
the source of a precious and life-saving assistance. 

From the Finistère to the shores of Papeete, France and its overseas territories have a vast 
maritime surface, likely to provide the security of its energy supply. With an incredible 
potential and more stability and predictability than other renewable energy sources, marine 
production technologies are a clear ally to support the electrification of uses and more 
globally the change of the energy system. 

With bold experiments in the early 2010s, marine energy gradually emerged as one of the 
pillars of the energy transition. Energy production in the sea and by the sea is no longer a 
fantasy! The technologies are there, their costs are falling; but most importantly this energy 
is highly desirable for the future of our societies and for maintaining our sovereignty. 

The development of marine energy is definitely a political and industrial project of European 
cooperation, which can produce significant capacity of electricity and support the economy 
of Europe in its low-carbon path.  Of course, there is still a path to find in order to move from 
the invention stage to profitable projects. Some technologies are struggling to find a 
profitable economic model, such as tidal power, but still move forward and innovate. Other 
technologies, which are mature and profitable such as bottom-fixed wind energy, currently 
do not deliver their full value to the community. 

Indeed, at the start of the second millennium, France launched its offshore wind policy. 
However, not a single farm is operational today. Regardless of the reasons, whether this 
situation is the result of involuntary mistakes or questionable sabotage, the delay sorely 
harms general interest. It is our collective responsibility to find a solution. I requested the 
Foresight committee to investigate these setbacks. I commend this working group for 
drawing up a technical, economic and social review and proposing recommendations to 
support the development of all the technologies: bottom-fixed and floating wind, tidal, wave, 
ocean thermal energy conversion, and many others.  

France hosts a third of the industries operating in marine energy. We must not lose our job-
creating industrial advantage in this sector. It would be a shame for us to become the last 
country in Europe in terms of installed power, while we have the world’s second largest 
maritime space. 

I entrusted the “power generation” working group, under the chairmanship of Hugh BAILEY 
and Marc LAFOSSE, the difficult task of brightening the future of the French marine energy 
sector. The theme is at the crossroads of the guiding principles I gave for this season: French 
industry and public adoption of the energy transition. Indeed, we rediscovered that the 
coexistence of marine uses is not obvious. 

I am convinced of two things. First, the development of marine energy requires cooperation 
among all professional participants but also civil society to develop co-uses. Second, the 
resulting national development strategy must be part of a transparent long-term plan, which 
is accepted and implemented by all. Our democracy is at stake. 

As Michel TOURNIER said, “What complicates everything, is that what does not exist tries 
hard to make others believe the opposite”; this observation applies to all the opponents that 
use false information blown out of proportion as a basis for their claims against these 
projects. 
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The sea is a common good that must be preserved, and it is not contradictory to say that it 
is also a strategic resource, which should be at the service of the well-being of those that it 
welcomes on its shores. 

 
 

Jean-François CARENCO 
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 FOREWORD 
 
 

The Chairman of the French Energy Regulatory Commission, Mr Jean-François CARENCO, 
created a Foresight Committee in autumn 2017, which gathers the major players in the 
sector of energy in order to enlighten the French regulator in the mid-term. In this framework, 
several working groups were formed, in charge of drafting public reports. 

For season 3, the working group no.1 composed of representatives of the main companies 
in the sector and academic, associative and institutional players, were tasked with working 
on “Marine energy”. It held a meeting once a month, and was chaired by Mr Hugh BAILEY 
(General Manager of General Electric France) and Mr Marc LAFOSSE (CEO of Énergie de 
la Lune and Chairman of the Marine Energy Commission of the Syndicate of Renewable 
Energy). The working group received the efficient assistance of its rapporteur, Ms Yaël 
TREILLE (Auditor at the State Council). 

 

The group composition and the list of contributions are presented in the Appendixes. 

 

IT IS WITHIN THIS FRAMEWORK THAT THE PRESENT REPORT – WHICH IS NOT 
BINDING FOR CRE – WAS ESTABLISHED; SEVERAL MAJOR PRINCIPLES 
GUIDED THIS WORK: 

• This report, which aims to be accessible to all stakeholders – including non-
specialists in the energy sector –, is intended to fuel public debate, drawing on 
the analysis of the main private, public and para-public participants of the energy 
sector in France. 
 

• It is drafted under the sole responsibility of the two co-chairmen, Hugh BAILEY 
and Marc LAFOSSE. 

 

• Without claiming to be exhaustive, the co-chairmen endeavoured to consider the 
diversity of the approaches and sensitivities of the members of the working group 
in this report. In the report, they express their stance in the form of 11 proposals, 
shared by all of the members of the working group. 

 
Note: the working group relied on many documentary sources not directly under the control 
of its members. Therefore, some charts or tables included in the report may not be translated 
into English. 
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MESSAGE FROM THE CO-CHAIRMEN 
 

Greening of the current global energy mix is far from being achieved: more two-thirds of this 
mix still relies on fossil energies although the portion of renewable energy is constantly 
growing. It is bolstered largely by hydraulic, wind and solar energy; the other low-carbon and 
renewable energy production sources are almost absent from the panel of installed capacity, 
in particular offshore renewable energy (ORE) – including offshore wind – even though their 
high potential can quickly meet climate challenges. 

The climate emergency and States’ international and unilateral objectives for the 
development of low-carbon energy, require to outreach quickly this portion of production 
from renewable sources. The massive development of these energies is essential for 
steering the emissions curve towards the trajectories set: +2°C in the world according to the 
World Energy Outlook, as the trajectory of +1.5°C has been deemed unrealistic. The 
volumes of installed electricity generation capacity, all sources combined, are set to grow 
once more, by one quarter perhaps in the upcoming decade, to accompany growing energy 
demands; an increase in the portion of renewable sources implies much more investment in 
these capacities. 

To support the upcoming increase in electricity generation, technology choices are essential, 
and reflection on the energy mix must transcend the matter of immediate profitability of the 
different production sources. We know, ever since wind and solar technologies reached their 
market prices, that the development of technologies that are not yet competitive is a relevant 
investment over the long term. 

Currently, different renewable energy sources see slow development, hindered by the 
absence of political commitment in their favour. In France, this is particularly the case with 
ORE (Offshore Renewable energies). 

Reflection on ORE stems from the use of the forces of the sea: more than 70% of the surface 
of the globe is covered in seas and oceans. Currents, tides, waves, differences in water 
temperatures, are huge energy sources, the use of which is of major importance for the 
production of electricity and heat. ORE are renewable, low-carbon, and correspond to varied 
electricity generation patterns, which makes it possible to adequately respond to the needs 
of the different territories and energy consumption models. Apart from their environmental 
dimension, these energies can contribute to industry, employment and development of the 
economy at national and local scale. 

These elements must raise awareness of France. This country is at the forefront of 
innovation; it has several industrial installations along the coastline, with a part of its industry 
logically focused on the sea – remember that France has the second largest maritime space 
in Europe. Its ORE potential, both regarding export and the domestic market, is greater than 
that of its European neighbours who have set targets for installed ORE capacity while 
France remains hesitant. In addition, the 2020-2021 health context did not limit or postpone 
the possibilities of ORE development. On the contrary, economic recovery plans, of an 
unprecedented magnitude, open the door to an acceleration in investments. This specific 
context, parallel to reflection on energy transition conducted more widely by the European 
Union – the European Green Deal at the end of 2019, the energy strategy presented by the 
Commission in July 2020, taxonomy regulation adopted in June 2020, etc. –, creates 
momentum for France. It must seize this opportunity to make long-term investments, 
favourable to the energy transition, industry, employment and more generally the local and 
national economy. 



 

7 
 

This report aims to make known the ORE possibilities in France, by presenting specific 
examples in mainland France and overseas; it aims, for experts and decision-makers, to 
inform strategic thinking on renewable energy and the energy mix. The members of our 
working group, roughly 40 stakeholders from the energy field in France, whom we commend 
and thank graciously, made a set of 11 proposals, the outcome of about a dozen meetings. 
These proposals, as well as the reflections to which they are attached, were reported clearly 
and effectively thanks to the services of Yaël TREILLE, Auditor at the Conseil d’Etat, whom 
we thank sincerely for this high-quality work. The objective is clear: place ORE in France on 
the path to growth, in line with commitments at all levels concerning the development of 
green (and blue!) energy. 
 

Hugh BAILEY  Marc LAFOSSE 
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SUMMARY 

 

“Taking part in French and European development of Offshore Renewable Energies (ORE) 

is an opportunity for France to accelerate its energy transition!” 

Hugh BAILEY and Marc LAFOSSE 

 

1. The high potential of offshore renewable energy is less exploited in France than 

in other countries 

France has the second largest offshore wind potential in Europe, and the greatest exclusive 

economic zone (EEZ) after the USA. A real potential exists with the production of ORE in 

the country, although today, it is largely untapped compared to its European neighbours. On 

this basis of this observation, working group no.1 of CRE’s Foresight committee devoted its 

work in 2020-2021 to developing and giving impetus to ORE in France.  

In the ORE sector, bottom-fixed offshore wind appears as the most mature technology – 

feedback is substantial and the costs have dropped – making it competitive compared to 

conventional energy. This technology is essential for the construction of future energy mixes, 

in line with the targets set by States in terms of green energy and decarbonisation. Although 

it is a bit more well-known, relatively speaking, bottom-fixed offshore wind is only one kind 

of ORE technology, and many others have been developed. 

• Floating offshore wind technology is constantly developing and the prospects are 

favourable. 

• Tidal stream technology also has major advantages, and its development will 

progressively reduce costs that are still high currently. Feedback is growing in this 

regard. 

• Lastly, numerous technologies such as wave technology and ocean thermal energy 

conversion (OTEC), which are presented in this report, have a lot of potential. 

Given the diversity of existing ORE technologies, this sector should be studied, not only 

because of its capacity to meet climate challenges of drastically reducing CO2 emissions, 

but also because it can maintain and create jobs in these new industrial fields. By seizing 

this potential, several States in the European Union have set ORE development objectives, 

whereas France seems to be holding back, although it has a much greater potential. 
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2. This new industrial field faces financial, legal, social and planning challenges 

This reluctance can be due to obstacles that remain against the development and use of 

ORE farms, which will only be removed with the pursuit of research and development into 

these technologies. The first obstacle is the financial aspect related to the development and 

installation of these technologies. Only bottom-fixed offshore wind has reached industrial 

maturity. The other technologies still have an “increased” risk level, generating higher 

funding costs. A second obstacle encountered by sector stakeholders is the legal and 

regulatory aspect of the development of these energies. Progress in this field has been seen 

these last few years, but the multiple appeals as well as the project authorisation phases 

remain complex and time-consuming. In addition, the social dimension of the development 

of ORE projects is often complicated, due to the low acceptability of this industrial 

infrastructure by some. This acceptability is extremely variable depending on the technology 

used, and conciliation between ORE operators, fishermen and defenders of biodiversity is 

still a delicate topic. Lastly, the absence of detailed time and space planning concerning new 

ORE projects prevents different stakeholders from having sufficient visibility into the 

development of this activity, which is detrimental for investors and manufacturers, as for 

shipyards and the different infrastructure and electric connection players. 

3. Development of ORE in France requires the definition of a global strategy 

associating all stakeholders 

Observing both the major potential of France in the ORE field and the numerous obstacles 

to the development of this sector,  this working group thus drew up 11 proposals, to 

define a global strategy favourable to ORE development, by associating all of the sector’s 

stakeholders. The first major objective recommended, is to establish a real ORE 

development plan, in order to give stakeholders better visibility in the medium term. 

This planning challenge is illustrated by the first four proposals: 

- Proposal no. 1: set more ambitious goals for the ORE field by adopting, during the 

revision of the French multiannual energy plan (PPE) in 2023, the following 

objectives: 

- offshore wind: 18 GW in 2035 and 50 GW in 2050 (the technical exploitable 

potential identified by Ademe (French agency for ecological transition) is 

16 GW for bottom-fixed and 34 GW for floating); 

- tidal stream: 0.5 GW in 2030 and 3.5 GW in 2050; 

- wave: 100 MW in 2030 and 3.5 GW in 2050; 

- SWAC/OTEC: duplicate research efforts in the ORE field drawing on 

experience acquired from Polynesian SWAC projects and thus revise the 

multiannual energy plans for overseas territories. 
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- Proposal no. 2: a national public debate associating all stakeholders, to establish a 

binding national maritime plan for 2050, the principle of which would be enshrined in 

the PPE. This political support could be ensured by the Ministry of the Sea. 

- Proposal no. 3: in connection with the plan established at national level, the sizing 

of farms depending on what is technically accessible in terms of connection in order 

to avoid extra costs and sub-optimal installations. 

- Proposal no. 4: to identify hybrid projects in which France could participate at 

European level. 

The second major objective of this working group to accelerate ORE development is the 

increase in the acceptability of these technologies, through the construction of a 

relationship of trust with residents and fishermen. 

The four proposals below address this objective: 

- Proposal no. 5: introduce in calls for tenders a criterion relating to the creation of 

local jobs brought by the project. 

- Proposal no. 6: capitalise on the feedback from farms deployed or being deployed 

at French but also European level, to develop good practices aimed at  improving 

residents’ living environment during the establishment of ORE projects. 

- Proposal no.7: define a global co-existence agreement with fishermen 

representatives, whose rules would apply to all future projects. 

- Proposal no. 8: amend the order of 23 April 2018 on the marking of obstacles to air 

navigation to take further account of the impact of the colour of wind turbines on the 

landscape and on the risk of collision with birds while ensuring air safety. 

This working group also recommends the simplification of administrative authorisation 

procedures, as well as unification of the different offshore tests: 

- Proposal no. 9: extend the single authorisation model set up for ORE in the EEZ to 

all projects, including those in the public maritime domain. 

- Proposal no. 10: set up in the Mediterranean, a second test site connected to the 

network based on the SEM-REV model while unifying all French test sites through a 

scientific cooperation foundation to structure and fund offshore testing. 

The last proposal aims to respond to the issue of storing excess ORE power production: 

- Proposal no. 11: combine the matter of ORE development with that of hydrogen. 

Following these proposals should make it possible to answer to the difficulties currently 

encountered in ORE development in France, and to develop the technologies smoothly at 

their full potential.  
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INTRODUCTION 

 

On Monday, 26 April 2021, the French government announced the pre-selection of six 
candidates for the eighth bottom-fixed offshore wind farm, along the Cotentin peninsula. The 
announcement of an eighth farm may seem paradoxical since France has only one offshore 
wind turbine in operation at this time. This observation is at the heart of the issue of the 
development of the offshore renewable energy field in France: great potential and a 
significant delay. 

ORE combines different technologies, the main ones of which are bottom-fixed and floating 
wind power, tidal stream power, wave power and ocean thermal energy conversion. These 
ORE are an integral part of European energy strategy aimed at the climate neutrality of the 
European Union by 2050. In this regard, the EU strategy on ORE, published in November 
2020, proposes to increase the EU’s offshore wind power production from 12 GW currently 
to at least 60 GW by 2030 and to 300 GW by 2050. At national level, major disparities appear 
however in terms of deployment between, on the one hand, the Member States having 
invested in these technologies for many years now, and on the other hand, the Member 
States that are behind, including France, even though France has the second largest 
offshore wind production capacity in Europe, and an industrial field is being formed based 
on these technologies.  

Several obstacles1 may explain this delay. First, the funding conditions of these risky 
projects, apart from bottom-fixed offshore wind, are complex and their profitability is perhaps 
less attractive compared to other projects in the energy sector. Secondly, the French 
regulatory framework has long been characterised by cumbersome procedures lengthening 
deployment schedule. These deployment schedules have also been increased by numerous 
court appeals which systematically accompany the establishment of these projects whose 
acceptability is still under debate. Lastly, and perhaps most importantly, there is a lack of 
long-term planning by public authorities which does not allow manufacturers, port 
stakeholders and system operators to sufficiently anticipate ahead of time the actions to be 
implemented. 

Overcoming these obstacles therefore implies defining a global strategy associating all 
these stakeholders to give impetus to the field by facilitating its deployment and giving it 
visibility. It is with this in mind that the working group, which brought together all the sector’s 
participants and persons concerned, makes 11 proposals to enable France to catch up and 
make ORE a major source of clean energy with considerable economic benefits. 

 

 

 

 

 
1 The working group chose not to address tax issues in this report, which is the subject of an inspection mission 
still in progress in June 2021.  
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1. THE HIGH POTENTIAL OF OFFSHORE RENEWABLE 
ENERGY IS LESS EXPLOITED IN FRANCE THAN IN 
OTHER COUNTRIES 

 

1.1.  While offshore wind occupies a central position within the different offshore 
renewable energies, the other technologies are also promising   

 The different ORE technologies are currently at different stages of maturity, ranging 

between the research and development stage to the commercial maturity stage. 

 

 Technologies related to offshore renewable energies 

Source: European Commission, 2020. 

1.1.1. Wind is the most advanced ORE technology, with a predominance of 
bottom-fixed technology over floating technology. 

Offshore wind turbines exploit the kinetic energy of the wind, largely available offshore. They 
are either laid on the seabed or installed on floating structures maintained by mooring lines 
attached to the seabed. 

The world’s offshore wind market is growing fast. At European level, the market is 

bolstered by bottom-fixed technology (80% of farms are in the North Sea). On the contrary, 

at global level, 80% of potential is based on floating technology. This market is expected to 

grow in the upcoming years, by 13% per year, which would represent 20 GW of additional 

capacity per year, by 20302. 

 
2 Source: France Énergie Éolienne. 



 

16 
 

This growth is based on a significant drop in world prices. The cost of offshore wind dropped 

by 75% between 2014 and 2019. The full cost of energy production, LCOE3, represents the 

total cost of the installation (initial investment and annual operating expenditures) 

proportional to the energy produced by the installation over a given period of time (length of 

the contract or lifecycle for example). 

Graph representing the drop in the cost of offshore wind in €/MWh in the calls for 

tenders of European Member States between 2014 and 2019 

 

Source: WindEurope, February 2020. 

The development of ORE, and particularly wind power, also goes hand in hand with the 
search for new outlets by oil and gas companies. This activity enables them to mobilise their 
traditional asset base by proposing their services concerning the production of platforms 
and floaters, the provision of offshore installation vessels and port storage capacity. 

Bottom-fixed offshore wind is the most advanced and most competitive technology. 
At this stage, the countries having made the most progress in the field of ORE have focused 
their development on bottom-fixed offshore wind turbines. Today, this field is characterised 
by a solid technological maturity, increased competition, significant and continuous 
innovation, and rationalisation of industrial resources. The average power of offshore wind 
turbines increases each year: in 2019, this power was 7.8 MW, i.e. 1 MW more than in 2018. 
The world’s most powerful offshore wind turbine, Haliade-X produced by General Electric, 
now has a power of 13 MW. In 2021, Siemens Gamesa is set to test a wind turbine with a 
power of 14 MW. The average size of offshore wind projects has doubled in ten years to 
reach 621 MW in 2019. Some calls for tender in the United Kingdom and the USA exceed 
1 GW. 

These different factors are responsible for a large drop in costs. Bottom-fixed offshore wind 
can now be considered as a source of energy production that is competitive without public 
support, as demonstrated by the commissioning in the Netherlands of the first farm with no 

 
3 LCOE: Levelised Cost of Energy. 
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public support system. In 2019, the call for tenders for Dunkirk’s offshore wind farm marked 
a turn in the maturity of the French market with a very competitive price level of €44/MWh 
over 20 years (excluding offshore connection and platform), i.e. four times less than the two 
previous calls for tenders. 
Floating offshore wind is rapidly expanding, but still raises certain issues. The first 
floating offshore wind farm, the Hywind project, was inaugurated in Scotland in 2017 by the 
Statoil and Masdar companies. Its production capacity is 30 MW. Another floating wind farm, 
WindFloat Atlantic, was commissioned at the end of July 2020 in Portugal. It consists of 
three of the world’ largest wind turbines installed on floating platforms, and has a totalled 
installed capacity of 25 MW. They are based on a mooring technology which allows for 
installation in waters more than 100 metres deep, a major technological advancement when 
more than 80% of European wind resources are located in waters whose depth reaches 60 
metres and more, the maximum limit from which it is no longer economically feasible to use 
bottom-fixed wind turbines. 

The world’s technically exploitable floating offshore wind potential totals 3,500 GW, which 

makes this technology the leading commercially exploitable source of ORE. In terms of 

industrial strategy, floating wind development is complementary to that of bottom-fixed wind, 

with numerous similar components, which expands the global market and outlets. However, 

floating offshore wind raises some specific questions, particularly regarding the supply of 

accessories, equipment and mechanical systems for the mooring system, the floater (whose 

weight is roughly 3,500 tonnes) and the adaptation of the port infrastructure used to 

assemble wind turbines and floaters. Floater technology is not yet fully developed and the 

cost remains as high as the wind turbines they support. In sum, prices remain higher than 

for bottom-fixed offshore wind. The multiannual energy plan (PPE)4 published in April 2020 

sets a goal of €150/MWh for the first commercial projects commissioned by 2028 and a 

convergence between the tariff for bottom-fixed and floating offshore wind in the medium 

term. 

1.1.2. While other ORE technologies are less mature, they are also promising 

Tidal stream power technology has many advantages at costs that should quickly 
become competitive. It allows for the harnessing of the kinetic energy contained in currents 
associated with the movement of water which accompanies the tidal phenomenon. 

The main advantages of tidal power are, first, its great social acceptability, with machines 
being invisible, and second, its predictability, since tides are predictable years in advance. 
Moreover, in terms of development, this technology is based on industrial tools that already 
exist either in the offshore wind field (permanent-magnet direct-drive generators, subsea 
connectors) or in shipyards (converters, electro-technical components, gravity-based 
foundations, etc.) which allows for a rapid industrialisation phase and the construction of 
factories of reasonable dimensions that can be undertaken by SMEs or mid-caps. 

In France, the main players in this field are Hydroquest and Sabella. Hydroquest has the 
industrial and financial support of Constructions mécaniques de Normandie (CMN) and their 
Cherbourg shipyard which is perfectly suitable in terms of size (shipyard for vessels 30 to 
60 m) and geographical location. The establishment of a pilot farm at the heart of the Raz 
Blanchard (France’s strongest tidal current) is an essential step towards the commercial 
development of this technology. The goal is to set up seven 2.5 MW machines, i.e. a total 
of roughly 17.5 MW to produce a net annual average of 41 GWh/year (consumption of 8,200 

 
4 Tool set up by law no. 2015-992 of 17 August 2015 on energy transition towards green growth 
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households). Construction is planned for 2023-2024 and commissioning in 2025 for 20 years 
of operation. Sabella currently bases its development on the construction of two farms in 
Brittany, one at the Fromveur passage close to Ushant Island (PHARES project), the second 
using the Jument current in the Gulf of Morbihan (TIGER project). From an industrial point 
of view, the company, established in Quimper, plans to construct a manufacturing and 
assembly plant on the Brest polder in the next few years. 

Commercial deployment implies that the tidal stream field has managed to reduce its costs. 
Over the last ten years, there has already been a 30% drop in these costs. Players in the 
field set a target between €50 and €100/MWh produced as from the first 1,000 MW installed. 
This price drop will be based on similar levers to those implemented for offshore wind: 

- industrialisation; 

- massive increase in the power of machines (above 5 MW); 

- continuous improvement in design to increase reliability, drop insurance costs and 
further reduce operating expenditures (OPEX) even if they are now almost the same 
as those for offshore wind and efforts are being made mostly regarding investment 
expenditures (CAPEX); 

- improvement in development expenditures (DEVEX); 

- increase in and adaptability of the fleet of offshore resources close to the market; 

- increase in production volumes and economies of scale; 

- probable additional remuneration through the selling of predictable electrons 
(network service). 

The learning curves are encouraging and allow for this drop in costs to be apprehended with 
confidence. This observation is shared by the European Commission which has recorded 
significant drops in the cost of projects it supports since 2014, particularly through its 
Strategic Energy Technology Plan (SET-Plan). 

Wave energy, a technology that is still expensive, is of special interest for off-grid 
solutions. It harnesses the potential energy related to the vertical movement of water, as 
well as the kinetic energy related to the speed of the water in waves and swells. 

Despite recent technological progress, the price of wave energy is still high. Several 
concepts co-exist based on the closeness of coasts. From a technological point of view, 
Europe is the most advanced in the world. The Mutriku wave energy plant (300 kW), in the 
Spanish Basque Country, is the first commercial plant to use this technology through a 
recovery system using oscillating water columns. After the failure of Pelamis in Scotland, 
major innovation efforts were made. The European Union invests roughly €100 million per 
year in wave energy. However, this technology is still 50% more expensive than tidal energy. 
The latest estimates place the cost of this technology between €220 and €250/MWh with a 
power purchasing contract over 25 years. R&D progress is still necessary in this field, as 
shown by the joint research efforts between GEPS Techno and IFREMER. 

One of the current uses of wave energy is to offer off-grid solutions. Market analysis shows 
that companies that use this technology to supply the grid are confronted with very heavy 
investments for limited success. There is no project at the pilot farm stage. Companies that 
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use wave energy for off-grid solutions have seen greater success. There are six companies 
worldwide that use this model. Only GEPS Techno has launched machines for the time 
being. In addition, wave energy technology is of increasing interest from the oil and gas 
sector which seeks not only to green its image but also to improve its profitability by finding 
wellheads far from platforms while avoiding laying cables. As of a distance of 15 kilometres, 
this solution appears more effective than laying a cable. The wave converter could also be 
used as a backup for offshore wind farms. The use of wave energy technology as an 
ancillary service to oil and gas and offshore energy allows these systems to be tested, and 
will ultimately reduce the levelized cost of energy (LCOE). 

Ocean thermal energy conversion (OTEM), applied partly through Sea Water Air 
Cooling (SWAC) systems, must still be optimised industrially. It produces energy by 
thermal exchange between cold and hot ocean water.  

SWAC systems do not produce energy, but replace conventional energy-intensive air 

conditioning systems by drawing ocean water at a depth of 900 metres (roughly 5°C).  They 

correspond to the cold part of the OTEM cycle. 

 The main operating principles of a SWAC system 

 

Source: Airaro, presentation to working group no.1, 2021. 

SWAC systems present numerous advantages, particularly in island areas. Industrially 
tested for 15 years now in Polynesia for heating requirements, they fully replace cold water 
systems unlike OTEC systems.  Their coefficient of performance is higher than 100 
compared to 3 for conventional systems: for 1 W of electricity into the primary pump system, 
it is possible to recover 160 W of cold, which corresponds to more than 100 W distributed. 
SWAC systems divide by 30 the energy requirements for air conditioning, which represents 
40% of energy needs in island territories. These systems are particularly adapted to energy-
intensive consumers (hospitals, hotels, etc.) located in the immediate vicinity of the coast 
along offshore sites with great depths close to these coasts. There are therefore about 10 
potential installations overseas. 

Mastering SWAC technology would mean progress towards OTEC which still requires 
industrial optimisation concerning the hot part of the cycle with a necessary enhancement 
of the performance of the evaporator and of liquefaction, techniques ensuring the absence 
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of biofouling5 in this evaporator and an improvement of the turbine downstream of the 
evaporator.  This technology, which is valuable because of its low environmental impact and 
its availability however remains complicated to install in cyclone-prone areas. Moreover, 
today its cost remains high (€400/MWh). 

1.2. Despite achievements and limited ambition, France has a major natural and 
industrial potential to compete with the development of ORE in Europe and in 
the world 

1.2.1. ORE in France: a potential not yet tapped 

France has major natural assets, on the continent and overseas, for the development 
of ORE. On the continent, the 3,500 km of coastline and the 330,000 km2 of maritime space 
give France the second largest offshore wind potential in Europe, behind the United 
Kingdom and ahead of Germany.  

The PPE sets, according to Ademe’s estimates, a technically exploitable potential (TEP) of 
90 GW for bottom-fixed wind of which 16 GW would be accessible because of the necessary 
conciliation with other sea users and a TEP of 155 GW for floating wind of which 33 GW 
would be accessible. France has the second largest European tidal stream potential with at 
least 3.6 GW (potential of 100 GW at world level and 16 GW at European level). This French 
tidal stream potential represents roughly one third of onshore wind production across the 
national territory, i.e. the estimated production of a European Pressurised Reactor (EPR). 
Of the 3.6 GW, 3 GW are located at the Raz Blanchard across 50 km2, representing one of 
the best sites in the world for the development of this technology. 

Tidal stream energy potential in France 

 

Source: Énergie de la Lune. 

Overseas regions, because of their geographical and energy specificities, are territories 
favourable for the development of small floating offshore wind farms. These regions are also 
suitable for OTEC projects. Polynesia in particular, is one of the best sites in the world for 

 
5 Accumulation of aquatic organisms on surfaces.  
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this technology: deep waters close to the coasts, few cyclones, cost of electricity close to 
€300/MWh. 

A French industrial field, which creates jobs, is emerging in the ORE sector. While 
France still does not have any offshore wind farms in service, it already has one third of 
European offshore wind turbine production capacity, with the General Electric plants in 
Saint-Nazaire (nacelles) and Cherbourg (blades) and the Siemens Gamesa plant in Le 
Havre (nacelles and blades). General Electric is currently extending its Montoir-de-Bretagne 
site to accommodate the production of the 13 MW Haliade-X (the most powerful turbine in 
the world today) as of the end of 2021.  The nacelle will be manufactured in Montoir-de-
Bretagne, the blades in Cherbourg and the mast in Spain. This re-sizing represents an 
investment of roughly 130 million euros for General Electric in France (400 million euros for 
the overall project). 

Alongside these specific plants, more conventional industry is also taking part in the activity 
of this field, particularly through the production of power substations by Chantiers de 
l’Atlantique and cables in the Prysmian plants. Apart from plants located on the coast, 
businesses present across the entire French territory are mobilised, bringing major benefits 
in terms of jobs. 

The ORE sector now has close to 5,000 jobs6 in France. The growth in the number of jobs, 
full-time equivalents (FTE), recorded in 2020 (+1,794 FTE, +59%) is concentrated mainly in 
the category of providers and suppliers in the value chain (+1,669 FTE, i.e. 92% of the global 
increase) and to a lesser extent in the category promoters-operators (+139 FTE). With close 
to 4,000 jobs, providers and suppliers in the value chain now represent 82% of total 
employment in the sector (compared to 70% in 2018), attesting to the increase in the 
industrial nature of the field over the past few years and its presence in territories. For tidal 
stream energy, Hydroquest, which develops 100% French technology (R&D in laboratories 
in Grenoble, building of turbine structures in Cherbourg, French companies for composite 
rotors and gravity-based foundations (FMGC), local connection work, maintenance of 
machines done in Cherbourg), anticipates, in the long term, more than 800 FTE per year. 

Since 2007, 3.6 billion euros have been invested. The construction of the first three French 
offshore wind farms and their connection mainly explain the increase in investments in 2020. 
The amounts incurred by developers-operators exceeded one billion euros for the first time 
(+938 million euros effectively invested over one year). These players now represent 84% 
of investments in the field (compared to 36% in 2018), demonstrating the effective 
deployment of offshore wind off French coasts. The increase in investments concern mainly 
bottom-fixed offshore wind (+350% per year). 

 

 

 

 

 

 

 
6 The figures indicated in this part are taken from the 2020 report of the Marine energy observatory.  
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The impact on employment of offshore renewable energies 

 

Source: Offshore energy observatory, key 2020 figures. 
 

Direct and indirect FTE in the field 

 

Source: Evaluation and analysis of the contribution of renewable energy to the economy of 
France and its territories, SER and EY, June 2020.  

The development of the ORE field is based on the involvement of port authorities. In 2020, 
they invested roughly 55 million euros to adapt port infrastructure to ORE production (in 
particular, La Rochelle, Nantes, Brest and Le Havre). 

Upstream, ORE benefit from work by public research and training bodies with 93 French 

laboratories working in connection with ORE. Part of this research is also coordinated and 

structured at national level by an institute for the energy transition, France Énergies Marines, 

through projects that it operates. The laboratory for research in hydrodynamics, energetics 

and atmospheric environment (LHEEA) of the École Centrale de Nantes plays, within this 

framework, a specific role since it is in charge of the management of SEM-REV, the leading 
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European site for multi-technology offshore trials connected to the grid enabling full-scale 

tests to be performed. The École Centrale Nantes is also running, with IFREMER and other 

test site operators (EDF, VALECO and SEENEOH) a scientific cooperation project to jointly 

operate these sites and more easily bear the costs of offshore testing. 

The economic benefits of ORE could be significant in the long term. In June 2020, the 
Syndicate of renewable energies (SER), with the EY firm, published a study on the 
contribution of renewable energies to the economy of France and its territories. Adopting 
assumptions of 6.5 GW of bottom-fixed offshore wind and 1.5 GW of floating wind by 2033, 
this study projects a 6-fold growth in jobs and a 10-fold growth in the added value associated 
with the ORE field. Beyond the national market, these elements are based on French 
companies significantly capturing markets abroad.  

The added value benefits of offshore renewable energies (in millions of euros) 

 

Source: Evaluation and analysis of the contribution of renewable energy to the economy of 
France and its territories, SER and EY, June 2020 

Despite this dynamic ecosystem, French projects are slow to materialise: there is no 
offshore wind farm in operation. Currently in France, there is only one wind turbine in 
operation, that of the FLOATGEN project at the SEM-REV test site, of a capacity of 2 MW, 
commissioned in September 2018. In France today, there are seven bottom-fixed wind farm 
projects (three are being built, three have been authorised and one is being authorised). 
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 Bottom-fixed offshore wind farm projects and winners of the associated calls for 
tenders, in France in 2020 

 

Source: Wind energy observatory 2020, France Energie Éolienne. 

The construction of the eighth wind farm was decided on 20 December 2020 off the coast 
of Normandy within the framework of the fourth call for tenders. Four floating offshore pilot 
wind farms are to be added, three of which are in the Mediterranean. 

Concerning technologies other than wind, most of the main French projects 
underway are still at demonstrator stage: 

- a tidal turbine, of a power of 1 MW, was installed and successfully connected at the 
Paimpol-Bréhat test site in April 2019 by Hydroquest. New-generation machines 
which will reach a rated power of 2.5 MW and will therefore be the most powerful tidal 
turbines in the world, are being developed within this framework; 

- on the island of Ushant, two projects are developed. On the one hand, the Sabella 
tidal turbine which was relaunched in summer 2020 after a redesign of the electrical 
connection system. Demonstration prototype 100% made in France, with a diameter 
of 10 metres (D10) and 1 MW of power, the tidal turbine is expected to provide 
roughly 10% of the island’s electricity needs.  On the other hand, the PHARES 
project, developed by Akuo Energy, associated with Sabella, which is based on a 
hybrid insular energy model combining three renewable energies. It will result in the 
commissioning, in summer 2023, of two Sabella tidal turbines 15 metres in diameter 
with a power of 500 kW per unit, a wind turbine of 0.9 MW, a solar power plant of 
480 kW and an energy storage system brought by EDF SEI. In January 2021, 
Sabella, an SME located in Quimper founded in 2008, bought all of the tidal assets 
from GE Renewable Energy and thus took over the technology developed since 2003 
by General Electric’s subsidiary in the tidal field, but also by the companies resulting 
from the buyout of Alstom’s energy assets in 2015 (TGL, Rolls Royce, Alstom); 

- the Interreg France-Manche-Angleterre TIGER project, launched in July 2019, aims 
to develop, by June 2023, tidal energy capacity of up to 8.8 MW. Within this 
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framework, several studies and projects are being designed particularly at the 
Paimpol-Bréhat, Gulf of Morbihan and Raz-Blanchard sites. At this last site, the two 
pilot farms were taken over in 2020.  

Engie’s concession was taken over by Normandie Hydrolienne which associates 
Simec Atlantis Energy and the economic agency of the Region of Normandy (JV 
Normandie Hydrolienne). Late 2024, early 2025, four turbines of 3 MW each are 
expected to be commissioned. EDF Renouvelables’s concession was taken over by 
CMN and Hydroquest which plan to operate seven machines of 2.5 MW each 
between 2025 and 2044, manufactured by CMN in Cherbourg; 

- the GEPS Techno company has 20 wave energy systems underway (in the R&D 
phase on in the commercial phase). All these systems make it possible to collect a 
lot of data useful for continuing to develop new systems. In 2014, it also developed a 
hybrid system (wind, solar, wave and tidal) whose success however was limited 
particularly because of the difficulties in integrating tidal energy. A new hybrid test will 
take place in 2022 on the test platform in Le Croisic which will be combined with two 
wind turbines and a hydrogen production system. GEPS Techno also collaborates 
with the building and public works company Legendre on swells energy harnessing 
dike projects: mechanical energy from swells which spreads on the dike will be 
harnessed using swing shutters where the oscillation will actuate a hydraulic circuit 
combined with an electricity generator. An initial prototype will be launched in summer 
2021 and a portion of such “energised dike” is expected to be deployed in Brittany in 
2022. The Region of Brittany wishes to develop hydrogen vessels and produce this 
hydrogen using such dikes; 

- a wave energy converter prototype by SBM Offshore, in partnership with École 
Centrale Nantes, IFP Énergies nouvelles and Ademe, will be tested for the first time 
at sea between 2021 and 2022. The commercial farms could be set up between 2025 
and 2026: 

 The development phases of SBM Offshore’s wave energy converter prototype  
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Source: Syndicate of renewable energy. 

- the only three SWAC in operation in the world are installed in overseas France and 
were designed by French companies. They are located in Bora-Bora (installation of 
2.4 km with 1.65 MW of cold power), in Tetiaroa (installation of 2.6 km with 2.4 MW 
of cold power) and in Tahiti (installation of 3.8 km with 6 MW of cold power – 
operational in October 2021). 

French national objectives are less ambitious than those set by other European 
countries. The PPE plans to attribute, as from 2023, 1 GW per year, bottom-fixed and/or 
floating wind power to reach a goal of 5.2 to 6.2 GW in 2028. No objective is set at national 
level concerning the other ORE technologies, with the State appearing to be less proactive 
on the topic than certain regions such as Brittany and Normandy. Normandy for example, 
regarding tidal energy, has set a goal of 1,400 GWh/year by 2030 in its regional plan for 
spatial planning, sustainable development and territorial equality (SRADDET)7. 

In Germany, an amendment to the law concerning the support and development of offshore 
wind projects (WindSeeG), which entered into effect in December 2020, sets the goal of 
20 GW of installed capacity by 2030. The United Kingdom intends to quadruple the power 
of the current offshore wind farm to reach a total power of 40 GW in 2030, with the Prime 
Minister Boris JOHNSON even stating in October 2020 that “As Saudi Arabia is to oil, the 
UK is to wind. […] in ten years’ time offshore wind will be powering every home in the 
country”8. 

1.2.2. Thanks to certain Member States that are pioneers in the field, the 
European Union is a key player in the global ORE market 

Some Member States have implemented ORE for many years now. This is particularly 
the case of countries bordering the North Sea and the Baltic Sea, which have shallow waters 
favourable to the development of bottom-fixed wind. Denmark installed the world’s first ever 
offshore wind farm in 1991, at Vindeby. European regional cooperation has recently been 
reinforced with the establishment in 2016 of a North Seas Energy Cooperation (NSEC) 
framework. At the end of 2020, Germany had 1,501 offshore wind turbines, i.e. a capacity 
of 7.8 GW9. In 2020, of the additional 2,435 MW of offshore wind power connected, 
1,493 MW were in the Netherlands, which thus moves ahead of Belgium (706 MW) and 
Germany (219 MW). Some countries in south Europe are also increasing their commitments 
in this field. This is particularly the case of Spain, where the operator Iberdrola announced 
an investment of more than one billion euros in what will become the leading Spanish floating 
wind farm off the coast of the Canary Islands. 
  

 
7 Source: 
https://cloud.normandie.fr/index.php/s/5gdgACYwNj9Mwtz?path=%2F1%20RAPPORT%20%26%20CARTE
%20DE%20SYNTHESE%20DES%20OBJECTIFS%20DU%20SRADDET#pdfviewer. 
8 Source: https://www.bbc.com/news/uk-politics-54421489. 
9 Source: https://allemagne-energies.com/tag/objectif-de-leolien-terrestre-a-lhorizon-de-2030/. 

https://cloud.normandie.fr/index.php/s/5gdgACYwNj9Mwtz?path=%2F1%20RAPPORT%20%26%20CARTE%20DE%20SYNTHESE%20DES%20OBJECTIFS%20DU%20SRADDET#pdfviewer
https://cloud.normandie.fr/index.php/s/5gdgACYwNj9Mwtz?path=%2F1%20RAPPORT%20%26%20CARTE%20DE%20SYNTHESE%20DES%20OBJECTIFS%20DU%20SRADDET#pdfviewer
https://www.bbc.com/news/uk-politics-54421489
https://allemagne-energies.com/tag/objectif-de-leolien-terrestre-a-lhorizon-de-2030/
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Offshore wind project progress in Europe in 2021 

 

Source: WindEurope, presentation to working group no.1, 2021. 

With major potential and renewed ambition, the European Union is establishing itself 
as a key player in the ORE world market. Having the largest maritime space in the world, 
each European sea basin (North Sea, Baltic Sea, Atlantic Ocean, Mediterranean Sea, Black 
Sea, islands) has the potential to develop ORE. This awareness led to the adoption of the 
EU strategy on offshore renewable energy10 in November 2020 which aims to make all of 
these technologies (floating and bottom-fixed wind, tidal, wave) the main energy sources by 
2050. 

In December 2020, the Council of the European Union also adopted conclusions11 along 
similar lines.  The goals set are ambitious and involve a massive change in scale to increase 
European installed bottom-fixed wind turbine capacity of 12 GW currently to 60 GW by 2030 
and 300 GW by 2050. For floating wind turbines, a goal of 150 MW for 2024 is set. Tidal and 
wave energy should represent 100 MW in 2025 and at least 1 GW in 2030 and 40 GW in 
2050. 

The achievement of these objectives will require an investment of 800 billion euros by 2050 
while the European Union has invested only 3 to 4 billion euros over the last 10 years in 
these technologies. It will also involve consolidating the position that the European Union 
currently occupies in the European and world market. According to the European 
Commission, 93% of European installed offshore capacity in 2019 was produced in Europe 
and European companies are essential players in the global offshore wind market. 

 
10 Source: https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=CELEX:52020DC0741&from=EN. 
11 Source: https://www.consilium.europa.eu/fr/press/press-releases/2020/12/11/offshore-and-other-
renewable-energies-council-adopts-conclusions/. 

https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=CELEX:52020DC0741&from=EN
https://www.consilium.europa.eu/fr/press/press-releases/2020/12/11/offshore-and-other-renewable-energies-council-adopts-conclusions/
https://www.consilium.europa.eu/fr/press/press-releases/2020/12/11/offshore-and-other-renewable-energies-council-adopts-conclusions/
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1.2.3. The European Union must however face growing competition from the 
USA and Asian countries 

The USA have increased their ORE ambitions. On 29 March 2021, the new Secretary of 
Energy, Jennifer GRANHOLM, announced that the USA would deploy 30 GW of offshore 
wind by 2030, followed by 110 GW in 2050. The achievement of these goals is based on an 
investment of 12 billion dollars on the two American coasts, creating 77,000 direct and 
indirect jobs in the sector by 203012. 50 projects are currently underway, at different stages 
of maturity, according to the Bureau of ocean energy management (BOEM): 

Progress in ORE projects supported by the BOEM in 2021 

 

Source: CRE departments, presentation to working group no.1, 2021. 

ORE management in the USA 

The Bureau of ocean energy management (BOEM) plays a role in the management of 
offshore energy production activities: oil & gas, offshore wind and ORE, and the 
management of marine minerals. The BOEM is an agency attached to the Department of 
the Interior with specific regulation powers governing energy production on offshore 
platforms (offshore energy and oil & gas). It works with FERC (American federal energy 
regulator) within the framework of impact assessments. 

Its missions are to supervise the development of the energy and mineral resources of the 
American continental shelf (Pacific, Alaska, Atlantic and Gulf of Mexico) to support the 
economic development of these zones, while preserving the environment. As such, the 
BOEM assesses projects, plans project hosting zones and allocates marine spaces and 
resources. 

In the USA, the State may, at its own initiative, designate and attribute project zones through 
the BOEM which then issues the authorisations to occupy the maritime domain through 
exclusivity permits. Competitive dialogue takes place when project zones are designated 
and not, as in France, within the framework of the acquisition of electricity purchasing 
agreements. 

 

 
12 Source: https://www.energy.gov/articles/energy-secretary-granholm-announces-ambitious-new-30gw-
offshore-wind-deployment-target. 

https://www.energy.gov/articles/energy-secretary-granholm-announces-ambitious-new-30gw-offshore-wind-deployment-target
https://www.energy.gov/articles/energy-secretary-granholm-announces-ambitious-new-30gw-offshore-wind-deployment-target
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Exclusivity permit rights can reach several dozens of millions of dollars, thus creating an 
incentive “to go fast” for the developer, at the risk of losing its investment. 

Competitive dialogue ahead of the designation of project zones allows for investigation 
before attribution of the tender of risk reduction studies by the State and of the authorisations 
free of any claims, through the presentation by the Energy Minister of a sample project.  

Conclusion of contracts is done in two stages: 

- a first stage to obtain the exclusive right to develop an offshore renewable energy project 
in a given zone, following a call for tender organised by the BOEM.  

Taking part in this call for tender is not exclusively reserved to private players. For example, 
the State of New York wished to participate in order to then sell its exclusive right within the 
framework of its own negotiations for the supply of energy – finally, it was a private 
participant that obtained the concession. But the State of New York’s positioning in the 
tender substantially increased prices; 

- a second stage with a local electricity supplier (often public) in the case of an over-the-
counter negotiation. 

The BOEM’s authorisation process 

 

Source: CRE departments, presentation to working group no.1, 2021. 
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Asian countries are increasingly positioning themselves in the ORE sector. China is 
in third position in the global offshore wind market regarding cumulated installed capacity 
(6.8 GW), behind the European Union-27 (12 GW) and the United Kingdom (9.7 GW)13. It is 
the country that installed the most additional capacity in 2019 with an extra 2.4 GW. Asia’s 
offshore wind capacity should reach 95 GW by 2030 for an overall global capacity of 
234 GW14. 

In South Korea, the government revealed an industrial plan to move from 124 MW of 
offshore wind currently to 12 GW by 2030. While the emergence of these new markets can 
offer commercial outlets for French companies, it also heralds greater competition in the 
sector. 
  

 
13 European Commission – November 2020. 
14 Global Wind Energy Council (GWEC), Global Offshore Wind Report, August 2020. 
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2. THIS NEW INDUSTRIAL SECTOR FACES FINANCIAL, 
LEGAL, SOCIAL AND PLANNING CHALLENGES 

2.1. The high level of risk inherent in offshore renewable energy projects is 
reflected by specific conditions for funding and insurance which will be 
exacerbated by the future increase in connection costs. 

Three main reasons are behind the high level of risk for ORE projects: 

- with the exception of bottom-fixed offshore wind, the level of maturity of the different 
technologies is not yet optimal, which translates into uncertainty about project’s 
success and by high production costs (despite a drop in cost for wind, particularly 
bottom-fixed); 

- all project types have been affected by major incidents; 

- feedback is still insufficient ; it is a limit for modelling possibilities and results in 
insurers and funders taking greater margins.  

The financial balance of ORE projects implies the intervention of public and private 

players the combination of which differs based on the technologies’ stage of 

development. 

For ORE that are still in the development stage (tidal, wave, etc.): 

investors must be able to absorb a high level of risk. Projects are therefore funded 
especially through equity and public subsidies. 

For ORE at a transitional stage between development and commercialisation (floating wind): 

public instruments, particularly European (European Investment Bank, European 
Commission) are suitable for the coverage of these specific risks (venture debt 
segment, tools targeted at technological innovation). Their mobilisation allows to limit 
overall risk and leads private establishments to then take over through senior debt. 

For ORE in the commercialisation phase (bottom-fixed wind): 

market funding structures such as investment funds (equity) and non-recourse15 
project funding tools can absorb the technological risks and the construction risk on 
affordable terms. For this category of projects, the role of public authorities is to 
implement measures to limit interconnection risks and revenue risks in order to 
reduce the risk premiums required by the private sector. 

  

 
15 Contributions of funds are entirely remunerated by the cash-flows generated by the project. 
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 The different technological funding approaches based on the stage of 
development: financial vehicles and types of investors  

 

Source: European Investment Bank, presentation to working group no. 1, 2021. 

Insurers consider ORE projects as “high-risk” projects, even if access to the resource 

is relatively guaranteed and the selling price is secure. These specific insurance conditions 

are made even more complicated in the current insurance market context. On the one hand, 

given the costs of incidents, it would be necessary to implement risk sharing, but the size of 

the market does not allow it. On the other hand, the insurance market, which is cyclical, is 

today in a state of scarcity which risks limiting insurers’ available capacity and resulting in a 

tightening of insurance conditions. The financial item which insurance represents is not 

negligible for these projects (1% of capital investments (CAPEX) and more than 1% of 

operating expenditures (OPEX)). 

The connection share in the complete cost of offshore wind projects is set to 

increase. Today the volume of the portfolio investments underway for the connection part 

of the projects totals 1.2 billion euros, an amount equivalent to that of the volume of the 

portfolio investments in the development phase.  In the future, projects will change scale 

and move from an average 500 to 600 MW to 1 GW. In addition, offshore wind farms tend 

to be built further and further away from the coast. The combination of these two elements 

will lead to an increase in the cost of connection. Currently, connection represents between 

15 and 20% of the cost of a farm. The first connections in the first and second call for tenders 

cost a little less than €550 k/MW, without the platform and close to €800 k/MW with the 

platform. For the fourth call for tenders, the connection cost will total roughly 1 billion euros 

and the onshore reinforcement necessary will represent between 50 and 100 million euros16. 

 
16 Source: RTE, Presentation to working group no.1, 2021. 
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2.2. Despite notable improvements over the last few years, the regulatory and legal 
framework applicable to ORE results in major delays in project deployment 

The ESSOC and ASAP laws streamlined the administrative and court procedures 

applicable during the installation of an ORE. 

The law of 10 August 2018 for a trust-based society (known as the ESSOC law) and its 

implementing decree of 21 December 2018 concerning procedures for authorising offshore 

renewable energy production installations establish the following mechanism: 

- referral, upstream of the procedure launch, to the French national public debate 

commission (CNDP) to determine the conditions for the participation of the public in 

the decision process, including the localization of the projects. This prior public 

debate means that winners do not have to submit proceed in the CNDP (Article L. 

121-8-1 of the French environment code); 

 

- the execution by the State, wholly or partly, of the impact assessment, which will be 

made available to the project owner (1° of I of Article L. 181-28-1 of the same code); 

 

- creation of a “frame permit” specifying that the different authorisations required for 

the project developer (single environmental authorisation, concession for the use of 

the public maritime domain, authorisation required in the exclusive economic zone or 

on a continental shelf and authorisation to operate an electricity production 

installation) define and take into account variable characteristics within which projects 

may evolve (2° to 4° of I of Article L. 181-28-1). 

This new procedure must enable a reduction in the time required for the installation of an 

ORE production plant by about three years compared to previous procedures. The 

implementation of the frame permit is unanimously commended by ORE players, as it 

provides flexibility in the definition of the project whose technical (unit power, number of wind 

turbines, etc.) and technological characteristics can evolve, and a reduction in the 

administrative delays and risks of dispute by avoiding the application of a new amending 

authorisation. 

Article 55 of the law of 7 December 2020 accelerating and simplifying public action (known 

as the ASAP law): 

- enables the Energy Minister to have public participation cover several competitive 
tendering procedures that it intends to launch for the same maritime coastline. The 
public is consulted in particular regarding the choice of location of the potential 
area(s) of establishment of the installations envisaged (Article L. 121-8-1 of the 
environment code); 

- authorises the Energy Minister to launch the competitive tendering procedure before 
the end of the public debate or of the prior consultation. This provision was 
implemented for the Dunkirk wind farm in 2019.  
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The competitive dialogue phase cannot begin before the communication of the report 
on public participation (Article L. 121-8-1 of the environment code). 

Concerning court procedure, appeals launched against offshore wind projects are 
numerous and time-consuming. Since 2015, administrative courts have rendered 37 
decisions for 6 projects, validating, in the vast majority of cases, the legality of the 
authorisations. The cancellations decided have not been substantial and have mainly 
concerned external procedural flaws (signature, power, etc.) that could be regularised (order 
approving the concession of the Saint-Brieuc project, etc.).  

The administrative court of appeal of Nantes, competent in first and last instance until 
recently, developed pragmatic jurisprudence by applying Danthony17 jurisprudence 
according to which, if administrative acts must be taken according to form and in compliance 
with the procedures specified by laws and regulations, a defect affecting the course of a 
prior administrative procedure, followed on a mandatory or optional basis, is likely to tarnish 
the decision made only if the file documents show that it was likely to exercise, in that 
particular case, an influence on the meaning of the decision made or that it deprived 
interested parties of a guarantee. In addition, it also made use of Article L. 181-18 of the 
environment code which enables it to stay proceedings when the defect leading to the 
illegality of the contested act is likely to be regularised by an amending authorisation 
(application for example within the framework of the appeal against the Provence Grand 
Large offshore wind farm18).  

The Conseil d’État has heard several appeals on points of law against decisions by the 
administrative court of appeal of Nantes, and has largely confirmed the court’s solutions with 
one notable exception regarding the recognition of environmental protection associations’ 
interest to act against the authorisation to operate an electricity production installation 
(Conseil d’Etat, 24 July 2019, Association Gardez les Caps, no.418846, T). 

THE ASAP law now gives the Conseil d’Etat the power to know in first and last instances 
the appeals made against decisions relating to offshore energy production installations, and 
to their related infrastructure, to associated public electricity network infrastructure and port 
infrastructure made necessary for the construction, storage, pre-assembly, operation and 
maintenance of these installations and infrastructure (Article L. 311-13 of the administrative 
justice code). The implementing decree for these provisions was published on 14 March 
202119. 
  

 
17 Conseil d’Etat, 23 December 2011, Danthony, no. 335477. 
18 Administrative Court of Appeal of Nantes, 6 October 2020, no. 19NT02389. 
19 Decree no. 2021-282 of 12 March 2021 implementing Article L. 311-13 of the administrative justice code. 
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These procedural developments should have a new positive impact on project 
deployment schedules, which currently range between eight to ten years. 

 Planning of offshore wind projects in France currently: from the launch of 
competitive dialogue to operation of the farm 

Source: Syndicate of renewable energy, September 2020. 

The project authorisation phase however remains very complex. Projects are still 
subject to several different authorisations, for offshore wind farms, electricity connection 
installations and the associated port installations. 

 

Administrative management of ORE projects in Denmark 

Denmark has set up a “one stop shop” for the management of offshore energy production 
projects. A single authority, the Danish Energy Agency (DEA), is responsible for granting 
all the permits necessary for the commissioning of offshore production farms. 

The DEA coordinates wind energy development acting as a “single shop” for the 
implementation and obtainment of administrative authorisations and the conduct of 
studies aimed at obtaining operating licences. 

At the call for tender level, it coordinates and publishes all questions received upstream. 
These questions are used to co-construct the call for tenders with industrial stakeholders 
in particular. 

At competitive dialogue level, the DEA is in charge of identifying an indicative reference 
bid in order to adjust the call for tenders to select the winner. 

Regarding the selection of the winner, the DEA accompanies the project developer in 
carrying out environmental impact studies, and issues the permits necessary for operation 
of the farms: permit to conduct studies, permit to build production units and permit to 
produce electricity for a period of 25 years which determines the capacity that will be 
integrated in the national grid. 
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Management of ORE projects in the United Kingdom 

In 2019, the United Kingdom was second in terms of new offshore capacity installation (29% 
of the world total, i.e. roughly 2 GW) behind China (39% of the world total), with 33% of 
installed world capacity, the United Kingdom has more than 10 GW of offshore wind 
production capacity. 32 TWh of electricity were produced by these farms in 2019, i.e. about 
10% of total demand in the United Kingdom. 

The United Kingdom has a long-term planning strategy for its coastlines which is included 
in its industrial policy through the Department for Business, Energy and Industrial Strategy 
(BEIS). 

One of the particularities of the offshore wind development policy in the United Kingdom is 
competition between project developers at all stages, through a selection and evaluation 
process to ensure the minimisation of costs and the rapidity of wind turbine deployment.  

The Crown Estate, having authority over British territorial waters, and the Crown Estate 
Scotland in Scotland, select and allocate farms in Scotland.  

The BEIS manages the allocation of Contracts for Difference (CfD), a guaranteed purchase 
tariff mechanism. 

In total, 9.8 GW have been allocated at auctions in the first three CfD rounds. The fourth 
round is scheduled for 2021. The commissioning delay for British wind farms is three to six 
years. 

The graph below summarises the change in purchase tariffs during the different auctions20: 

 

Competition between wind project developers is currently high in the United Kingdom which 
enables differentiation between the allocation of a concession right to conduct the studies 
necessary for executing a project (option fee) to obtain authorisations to occupy the maritime 
domain and operate the farm, and the obtainment of additional remuneration (CfD) in a 
second phase once the farm can be operated. 

  

 
20 Source: CRE’s departments. 
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The option fee is an exclusivity right granted to a winner so that it can perform all of the 
impact studies which, once completed, give access to a right to occupy the maritime 
domain and operate the farms. Once construction is launched, producers no longer pay 
the option fee and must pay an occupation fee per MWh of minimum expected production 
which decreases after the commissioning of the farm. 

The additional remuneration is not associated with the concession rights; the project 
developer takes part in a second specific auction for this mechanism. This system is close 
to that in effect for oil concessions. 

2.3. Acceptability of offshore renewable energy is still debated particularly for 
residents, defenders of biodiversity and fishermen 

Analysis of ORE acceptability reveals three major questions: what is the view of citizens in 
direct connection with the projects implemented? What is the impact of these projects on 
biodiversity? How to conciliate ORE and fishing activities? 

Regarding citizens, particularly those in the vicinity of projects, acceptability depends 
on the impact of ORE on their quality of life.  A distinction must first be made within the 
different technologies between those that impose on the landscape and those that do not. 
Machines underwater such as tidal turbines and wave energy converter systems have a 
clear advantage in this regard because they are invisible on the surface. Moreover, it is 
interesting to note that no appeals were brought following the public enquiries concerning 
the two tidal turbine pilots at Raz Blanchard in 2017. Residents’ concerns are therefore 
mostly focused on wind turbines and the work involved in the implementation of these 
projects.  Every public debate highlights very strong concerns from residents about their 
living environment and the landscape, and they frequently qualify offshore wind turbines as 
“visual pollution” within the framework of public debates. 

Defenders of biodiversity remain sceptical about offshore wind projects. They 
consider that the development of renewable energies is often detrimental to the preservation 
of biodiversity. The French League for the protection of birds (LPO) deplores the installation 
of offshore wind farms in Natura 2000 zones whereas this is not the case in other European 
countries, with the exception of a German farm installed before the site was labelled Natura 
2000. This matter was the focus of the public debate in Dunkirk, with many associations 
regretting the installation of this project in a Natura 2000 zone which is a major migration 
corridor for birds. Apart from farms, the ecological impact of port development projects is 
also debatable. Several individuals, elected officials and associations sent an administrative 
internal appeal on 4 February 2021 to the President of the Occitania region to contest the 
establishment of a semi-public one-operation company (SEMOP) which aims to expand 
Port-la-Nouvelle through a new quay for assembling the offshore wind turbine floaters that 
will be installed in the Leucate and Barcarès pilot farms. Opponents object in particular to 
the construction of dikes and the dredging of 1 million cubic metres of seabed, disrupting 
currents between the sea and the Bages-Sigean pond which might lead to asphyxiation. 
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Fishermen are concerned about the conciliation between ORE projects and their 
activities. Fishermen representatives question the conditions (fishing authorised or not 
around and in farms, offshore accident risks) under which they can continue to perform their 
activity in these zones. They are also concerned about the impacts on the good health of 
the marine environment and the quality of fishing resources. They also deplore, perhaps 
most importantly, the communication difficulties and regret not being more closely 
associated upstream of project development. 

2.4. ORE players lack visibility in the medium term 

France does not have detailed time and space planning of ORE projects. The PPE 
gives visibility over five years, the plan adopted in April 2020 covering the periods from 2019 
to 2023 and from 2024 to 2028. With regard to ORE, it does not define targets for wind and 
does not include detailed planning of coastlines. On the contrary, certain countries, as from 
2010 set up spatial planning for the establishment of ORE projects, particularly in the North 
Sea. 

Planning of offshore wind projects set up in 2010 in the North Sea 

 

Source: La Tene Maps21. 

The French ORE field therefore lacks visibility in the medium term, which is even more 

necessary when project deployment time is about a dozen years, but it also lacks space 

visibility, since there are no precisions in the PPE on the location of projects that will allow 

attainment of the objectives adopted. In practice, public ORE policy trudges on a stop and 

go basis, project by project, without a global strategy at national level. 

This lack of visibility is detrimental on several levels. First, it does not allow the 

stakeholders to anticipate sufficiently ahead of time the investments to be made to respond 

to calls for tenders. This observation is reinforced by the fact that without a medium-term 

commitment, the State sometimes revised the schedule announced as in 2018 and 2019 

 
21 Source: http://latenemaps.com/. 

http://latenemaps.com/
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deciding on a renegotiation of purchase tariffs. The postponement of calls for tenders heavily 

jeopardised the whole sector, as shown in particular by the collapse of domestic revenue 

but also export revenue in 2019. French manufacturers had already booked their production 

capacity to answer the calls for tenders announced; when the calls were postponed it was 

already too late to turn to the international market. 

Lack of visibility also makes it impossible to anticipate the necessary port and connection 

infrastructure work. On the one hand, shipyards have ten-year development plans that, at 

this stage, do not really consider ORE projects. On the other hand, possible pooling with 

regard to connection and installation of offshore power substations cannot be capitalised 

sufficiently whereas it would enable economies of scale as shown by the German and British 

examples. Lastly, this “small steps” logic often leads to going back to territories to initiate 

debates project by project, which is detrimental in terms of projection and acceptability for 

citizens. 
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3. DEVELOPMENT OF ORE IN FRANCE REQUIRES THE 
DEFINITION OF A GLOBAL STRATEGY ASSOCIATING 
ALL STAKEHOLDERS 

3.1 Set more ambitious objectives  

In order to give impetus to the players, national installed capacity objectives should 
be revised upwards for offshore wind and clearly set out for the other ORE. 

For offshore wind, France should revise its ambitions upwards to come to par with the 
European strategy and the goals set by other Member States: 

 

Source: Working group. 

During the edition of the interministerial committee for the sea (CIMER) of January 2021, 
the Minister for the Sea stated that of the 300 GW set out in the European Strategy for 2050, 
France had a “potential of 49 to 57 GW and should prepare to reach this goal”, which 
corresponds to about 16.5% of European potential. It is proposed to adopt, for 2050, this 
goal of 50 GW of installed capacity and to break it down into an intermediate goal of 18 GW 
by 2035. 

With regard to tidal energy, it is proposed to reach the known French potential by 2050, i.e. 
3.5 GW, with an intermediate target of 0.5 GW in 2030. The inclusion of this installed 
capacity goal in the PPE would imply the establishment of a purchase tariff for commercial 
tidal energy. Apart from this French target, the Asian and American market represent major 
outlets; there should be greater thought about aids for export. 

With regard to wave energy conversion, it is proposed to set the target for 2030 at 100 MW 
and that for 2050 at 3.5 GW. 

Proposal 1: 

Adopt, during the PPE revision in 2023, the following objectives: 

- offshore wind: 18 GW in 2035 and 50 GW in 2050 (the technically exploitable potential 
identified by Ademe (French agency for ecological transition) is 16 GW for bottom-fixed and 
34 GW for floating) 

- tidal: 0.5 GW in 2030 and 3.5 GW in 2050 

- wave: 100 MW in 2030 and 3.5 GW in 2050 

- SWAC/OTEC: duplicate research efforts in the ORE sector drawing on experience 
acquired from Polynesian SWAC projects and thus revise the multiannual energy plans 
(PPE) for overseas territories. 

Introduce a binding long-term maritime national plan and anticipate its consequences 

on connection and port infrastructure. 

France PPE 2028 Allemagne 2030 Royaume-Uni 2030 Stratégie européenne 2030 Stratégie européenne 2050

Eolien en mer 5,2 - 6,2 GW 20 GW 40 GW 60 GW 300 GW
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To develop these objectives in the territory, it is necessary to introduce a long-term 

maritime plan. During the CIMER edition of January 2021, the government announced its 

intention to establish medium- and long-term planning for offshore wind development, to 

support the PPE, for each coastline. To give visibility to the players and translate the goals 

set out into concrete action, this stage is essential and should take place as quickly as 

possible in order to identify potential zones for project deployment. This definition of zones 

should associate all stakeholders within the framework of a public national debate, for a 

period of 30 years, in line with the 2050 target, with a revision procedure every five to ten 

years. In order for it to be binding, the principle of this planning should be included in the 

PPE by amending the decree of 21 April 2020 on the multiannual energy plan. This plan 

would therefore fall within the scope of plans and programmes requiring authorisation from 

the environmental authority22. While this procedure would lengthen adoption times at the 

beginning, it would ultimately save time in the deployment of each project. This planning 

could then be applied locally, with an inclusion in regional plans for spatial planning, 

sustainable development and territorial equality (SRADDET), as is the case in Normandy. 

This exercise could be based on what is done in the Netherlands for example: the Offshore 

Wind Energy Roadmap 2030 specifies the location of future farms and projects a schedule 

for the attribution of projects. An environmental impact assessment and public participation 

are planned. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
22 Articles L. 122-4 and R. 122-17 of the environment code. 
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 Planning of future offshore wind farms in the Netherlands for 2030 

 

Source: Government of the Netherlands23. 

Proposal 2: 

Establish, after a national public debate associating all stakeholders, a binding national 

maritime plan for 2050, the principle of which would be enshrined in the PPE. This political 

support could be ensured by the Ministry of the Sea. 

 
23 Source: https://www.government.nl/topics/renewable-energy/offshore-wind-energy. 
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This planning would then enable adaptation of the necessary development of port 

infrastructure and connection work.  

On the basis of this planning, ports could adapt their accommodation capacity, as done in 

the United Kingdom where the planning of ORE projects is an integral part of the strategy to 

revitalise ports. This would avoid relocating subcontracting activities abroad for matters 

concerning occupation of port space. 

Regarding connection, the PPE already indicates that projects attributed as from 2024 

will cover in particular extensions of previous offshore wind farms, with a shared 

connection. RTE is currently studying two forms of infrastructure pooling. 

The planning option: 

pooling of grid architecture with a single landfall point and a single platform for several 
projects within close range. This option is being studied for the two farms in 
Normandy. 

The modular development option: 

the accommodation structure is sized immediately to suit the target, then the electrical 
equipment is installed progressively based on projects. This option is envisaged for 
the floating offshore wind farms that will be attributed in south Brittany and in the 
Mediterranean (objective set for 250 MW with a possible extension up to an additional 
500 MW). 

In both cases, these levers can only be deployed systematically within the framework of a 
binding plan defined by public authorities concerning production volumes, geographical 
zones and a schedule for tenders, to avoid stranded costs. Within the framework of planning, 
it is important, in particular, to take into account the effect of the sizing of farms on connection 
costs and their environmental footprint. It is therefore recommended to size the power of 
farms based on what is technically accessible in terms of connection to avoid irrelevant 
crossing of thresholds.   

Currently, the unit power of cables is 300 MW. The fourth call for tender in Normandy, of an 
installed power of 1 GW, should lead to the laying of four 250 MW cables and the installation 
of two 500 MW platforms, which is not optimal. A reduction to 900 MW would have enabled 
a simpler installation based on three 300 MW cables and a 900 MW platform. It would also 
have been relevant to increase power up to 1,200 MW (4 x 300 MW). Apart from each call 
for tenders, the optimisation issue could also be analysed on a larger scale taking into 
account the entire zone to be connected. 
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Optimisation of farm power 

 

Source: RTE, Presentation to working group no.1, 2021. 

Proposal 3: 

In connection with the plan established at national level, size farms depending on what is 
technically accessible in terms of connection in order to avoid extra costs and sub-optimal 
installations. 

This plan could also include a European dimension by identifying hybrid projects in 

which France could participate. 

Offshore wind can be used to develop “hybrid” projects, associating production and 
interconnection of grids and markets for several European countries. Since 2010, work has 
been conducted by North Sea States (Belgium, Denmark, Germany, Ireland, Luxembourg, 
the Netherlands, Norway, Sweden and the United Kingdom) to analyse the potential for the 
development of such projects and the conditions that may favour optimal implementation 
from an economic and environmental point of view. 

Several hybrid projects are currently being developed: 

Hybrid projects being developed at European borders 

Source: Wind Europe, 2020. 
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Hybrid projects could require adaptation of the rules for sharing interconnection revenue to 
reflect the specificity of these projects combining transport and production of major power 
requiring shared network structures. In addition, their development will also depend on the 
technical capacity of Member States to absorb these major flows. Parallel to the revision 
underway of the TEN-E European regulation which addresses this matter, further 
discussions could be conducted in France concerning the implementation of such projects. 

Proposal 4: 

Identify hybrid projects in which France could participate at European level. 

3.2 Facilitate acceptability of renewable offshore energy by implementing more 
socially responsible calls for tenders and building a relationship of trust 
with residents and fishermen 

Calls for tenders could be more socially responsible taking into account local 
economic impacts in particular. Apart from the acceptability challenge, this topic is critical 
in a context where export, as a driving force, risks to lead to a development of industrial 
capacity outside the national territory. Moreover, subcontracting can only be developed 
sustainably in France with significant volumes of activity, enabling companies to reach the 
sufficient critical size to be competitive. 

Prior to any reflection on this matter, it must be outlined that all proposals on this 
topic must evidently be compatible with the legal European and national framework. 
Calls for tenders concerning electricity production are governed by the provisions of the 
energy code24, which organises a specific procedure derogating from the public 
procurement code. In accordance with Article L. 311-10-1 of the energy code, this 
competitive procedure is conducted in compliance with principles of transparency and 
equality in the treatment of applicants. To designate the applicant(s) selected, the 
administrative authority uses the price criterion, whose weight represents more than half of 
that of all the criteria, as well as, where applicable, other objective criteria, non-
discriminatory and related to the object of the competitive procedure, the profitability of the 
project, security of supply, and to a limited extent, the portion of capital held by residents 
living nearby. The conditions of execution may take into account social or environmental 
considerations and pursue sustainable development objectives conciliating economic 
development, protection and enhancement of the environment and social progress. These 
conditions of execution cannot have any discriminatory effects among potential candidates. 
They are mentioned in the specifications. Within this framework, it is therefore not possible 
to specify selection criteria promoting companies established in the national territory. 
 

In compliance with this legal framework, the working group wishes to make 

proposals in two areas: 

First, tools for mobilising the local economic fabric could be implemented on a larger 
scale. On the one hand, more detailed information could be communicated to SMEs about 
the local industrial importance of the ORE field by chambers of commerce and industry, 
particularly regarding this market’s expectations in terms of standards and norms.  

 
24 CAA Bordeaux, 27 October 2016, Sté Caribéenne d'Eolienne, no. 16BX00728. 
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On the other hand, professional training could be given about ORE importance by 

Regions, which are responsible on the matter, particularly through the regional plan for the 

development of professional training and guidance. 

Second, from a more normative point of view, calls for tenders could, following recent 
jurisprudence of the Conseil d’Etat, take into account a criterion relating to the 
number of jobs. While national or local companies are evidently not favoured, 
jurisprudence such as the policy of the European Union now promote “responsible” 
procurement within the framework of social and environmental policy25. With its Commission 
versus Netherlands26 judgement of 10 May 2012, the European Court of Justice broadened 
the notion of the object of procurement: it is possible to specify social criteria for the 
attribution of a tender once they concern the people employed for the execution of the tender 
and not the company’s general policy. 

In a decision of 20 December 2019 concerning the EDEIS company27, regarding the 
management and operation of a port, the Conseil d’Etat deemed that a criterion or sub-
criterion relating to the number of local jobs, which does not imply in itself, promoting local 
companies, should be considered as being in direct connection with the conditions of 
execution of the delegation contract for the management of this port, and that provided that 
it is not discriminatory, as contributing to the selection of the bid presenting a global 
economic advantage for the licensing authority. In its conclusions on this case, the public 
rapporteur states that “the contributions of a bid in terms of the local jobs created by the 
activity which is the subject matter of the tender can represent a legal criterion. They are of 
course different from the matter of the impact on local companies, which would equate to 
localism, which is not authorised and corresponds to a different logic, which can distort 
competition”. Developed for public service delegation, this logic could be transposed to calls 
for tenders for ORE projects for which the legislator has indeed specified that the conditions 
of execution can take social considerations into account. It can ultimately be envisaged to 
extend the provision to not only jobs created but also jobs mobilised. 

This social responsibility is to be combined with ecological responsibility: criteria concerning 
CO2 emissions should be systematically taken into account in the calls for tenders for ORE 
projects. 

Proposal 5: 

Further mobilise information and training tools intended for SMEs with the support of CCIs 
and Regions and introduce in calls for tenders, following recent jurisprudence of the Conseil 
d’Etat on the matter, a criterion relating to the creation of local jobs brought by the project. 

  

 
25 Administrative contract law, LGDJ. 
26 CJEU, 10 May 2021, Commission vs the Netherlands, no. 368/10, Max Havelaar and EKO labels. 
27 Conseil d’Etat, 20 December 2020, EDEIS company, no. 428290, T. 
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Acceptability by citizens involves building a relationship of trust with residents. In 
Saint Nazaire, during the work to install and connect the offshore wind farm, the City and 
RTE closely associated residents with the development of the project. The location of the 
landfall site where undersea cables meet onshore cables was one of the key questions and 
was largely debated: the town centre was finally deemed to be too close to the channel 
(passage of cargo). The site was therefore shifted to the far west of the city on the Courance 
beach. Residents were concerned about this decision.  

It was extremely important to have discussions with RTE so that residents could have 
guarantees concerning the work (preservation of nature, maximum limit on disturbances for 
residents, no changes in other work planned by the city, limit on any discomfort that may be 
caused by traffic, etc.). 

The commitments negotiated with RTE were honoured: 

- transparent and continuous information, before and during work (numerous public 
meetings with residents and neighbourhood associations), particularly concerning 
electromagnetic waves. The two most sensitive topics being the landfall site and 
underground work under the beach; 

- no work from May to September so as to not affect camping sites; 

- a single contact at RTE for local residents; 

- consideration of sustainable development during work: limit on the impact on nature 
(dunes, vegetation, etc.). An impact assessment was conducted by RTE and the 
Bretagne Vivante association to review biodiversity and find mitigation. Major 
attention was given to the preservation of the city’s vegetation ensuring that the 
cutting of each tree was necessary and setting up mitigation almost for each tree. 

All throughout work, the City and RTE paid specific attention to the improvement of 

residents’ living conditions: streets damaged by the project route were quickly repaired, 

bicycle and pedestrian facilities were developed, etc. Today, the great majority of residents 

are in favour of the project. 

In line with work being deployed by Ademe and broadening reflection at European level, it 

is essential in the future to have feedback concerning the good practices identified during 

the implementation of ORE projects. 

Proposal 6: 

Capitalise on the feedback from work on farms deployed or being deployed at French but 
also European level, to develop good practices aimed at  improving residents’ living 
environment during the establishment of ORE projects. 
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Concerning fishermen, a general co-existence framework could be defined based on 
what is done in other European countries. The United Kingdom and Denmark generally 
authorise fishing in offshore wind farms. The Netherlands brought together representatives 
of different stakeholders for three days to find a global agreement on the development of 
offshore wind at national level. Within this framework, major investments were made for the 
development of aquaculture. Belgium successfully experimented with the installation of 
mussel culture on offshore wind turbines in the C-Power farm off the coast of Zeebrugge. 
The experiment could be extended to other crustaceans.  

In October 2020, the European Parliament’s Committee on Fisheries (PECH) published an 
assessment of the impact of the operation of offshore wind energy and other offshore 
renewable energy on European fisheries28. It identifies good practices implemented to 
reduce the negative effects of ORE on fishing activities, adopting in particular, an early 
consultation of players concerned, the intervention of independent third parties to manage 
negotiations and the setting up of compensatory allowances. To reassure the profession, it 
seems necessary at this stage to put an end to the case-by-case basis, and define general 
co-existence rules and conciliation mechanisms ahead of projects. This exercise would also 
make it possible to review possible co-uses by making offshore infrastructure modular 
places (installation on wind turbines of stations to observe marine flora and fauna for 
example). It would be appropriate, on this occasion, to associate representatives of 
fishermen at national but also local level in order to avoid conflict. 

Proposal 7: 

Define a global co-existence agreement with fishermen representatives, whose rules would 
apply to all future projects. 

 

The matter of the colour of wind turbines, which may seem anecdotal at first, deserves 

some thought. During the public debate on the Dunkirk project, this point was raised by 

tourism professionals who stated that the colour grey used by Belgium would lessen the 

visual impact. In addition, a study by the Norwegian institute for nature research29, published 

in July 2020, shows, after ten years of observation, that collision between birds and wind 

turbines painted in black drop by 70% compared to white turbines. These considerations 

must however take into account the need for turbines to be visible by planes and boats and 

it could be appropriate in this regard to draw on the dynamic marking set up in German 

farms (lighting only when planes or aircraft approach).   

 
28Source: 
https://www.europarl.europa.eu/RegData/etudes/STUD/2020/652212/IPOL_STU(2020)652212(SUM01)_FR.
pdf. 
29 Source: https://tethys.pnnl.gov/publications/paint-it-black-efficacy-increased-wind-turbine-rotor-blade-
visibility-reduce-avian. 

https://www.europarl.europa.eu/RegData/etudes/STUD/2020/652212/IPOL_STU(2020)652212(SUM01)_FR.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2020/652212/IPOL_STU(2020)652212(SUM01)_FR.pdf
https://tethys.pnnl.gov/publications/paint-it-black-efficacy-increased-wind-turbine-rotor-blade-visibility-reduce-avian
https://tethys.pnnl.gov/publications/paint-it-black-efficacy-increased-wind-turbine-rotor-blade-visibility-reduce-avian
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In France, the colour of wind turbines is governed by the order of 23 April 2018 relating to 

the marking of obstacles to air navigation30. Annex II of this order defines the colorimetric 

quantities of offshore turbines limiting them to white, grey, orange and red tones. 

Proposal 8: 

Amend the order of 23 April 2018 on the marking of obstacles to air navigation to take further 
account of the impact of the colour of wind turbines on the landscape and on the risk of 
collision with birds while ensuring air safety. 

3.3 Simplify administrative authorisation procedures 

With regard to court procedures, while certain members of the working group wished 
for the interest to act to be more rigid, following this direction is not proposed. 
Politically, appeals are formed by environmental defence associations, competitors or local 
residents who have the legitimate right to contest decisions despite the negative effects they 
may have on the development of projects. Legally, it must be reminded that the definition of 
interest to act is decided traditionally by the administrative judge who evaluates it by taking 
into account the conditions defined by jurisprudence (personal, legitimate, relevant, 
sufficiently direct and certain interest). While the legislator has intervened to regulate the 
interest to act in certain specific topics, particularly town planning, it was done mainly to 
codify court-made rules and to make them clearer to avoid inadmissible appeals (Article L. 
600-1-2 of the code on town planning for example).  

Concerning the regulatory framework, administrative authorisation procedures could 

be simplified. Article 20 of the order of 8 December 2016 on maritime space falling under 

the sovereignty or jurisdiction of the French Republic specifies for offshore wind farms set 

up in the exclusive economic zone (EEZ) a single authorisation which takes the place of the 

authorisations, declarations, approvals and derogations necessary for the construction, 

operation and use of artificial islands, installations, infrastructure and their related 

installations. The future wind farm from the fourth call for tender in Normandy will be located 

in the EEZ, at more than 12 nautical miles (23 kilometres) from the coast, and others could 

follow. All of the previous farms are located in the public maritime domain, at less than 12 

nautical miles. It is proposed to adopt this single authorisation model for all ORE projects. A 

mission by the general inspectorates of the ministries concerned is underway to study this 

topic and an amendment to the draft climate and resilience law has been filed. 

 

Regarding the other elements of the regulatory framework, the players globally deem it 

necessary to have stability and considers that a satisfactory balance has been reached 

with the establishment of the permit envelope and the parallelism of public participation 

with the tendering procedure (ASAP law). 

  

 
30 Source: https://www.legifrance.gouv.fr/loda/id/LEGITEXT000036869497/. 

https://www.legifrance.gouv.fr/loda/id/LEGITEXT000036869497/
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Proposal 9: 

Extend the single authorisation model set up for ORE in the EEZ to all projects, including 
those in the public maritime domain. 

3.4 Set up a second test site connected to the grid 

The SEM-REV model could be duplicated. SEM-REV, the first European multi-technology 

offshore test site connected to the grid, hosts the first offshore wind turbine in operation in 

the French territory and a wave energy converter demonstrator. This real-scale site, 

enabling testing of full-scale solutions, connected to the distribution network, was designed 

on the basis of the permit envelope with broad authorisation allowing it to test all the 

technologies and evolve with flexibility. It is used out at sea to demonstrate innovative 

designs, helps the players to reduce costs (small-scale tests, installation procedures, etc.) 

and establishes environmental monitoring to understand the interfaces between ORE and 

the marine environment. Its initial roadmap was completed to increase its accommodation 

capacity (5 MW machines and higher), to study storage solutions to enable production 

diversity and structure test resources at national level through the creation of a foundation 

for scientific cooperation (FCS). This model could be duplicated, in the Mediterranean, to 

increase the field’s research and development possibilities, which would require strong 

public support. 

The FCS, which would be the largest European offshore scientific research pole within the 

framework of support for ORE deployment, would bring together the assets and competence 

of five test sites. Its objectives would be to optimise, structure and coordinate operational 

and investment strategy of sites, on the basis of a robust and sustainable economic model 

by: 

- having a collective scientific and technological strategy; 

- proposing a more complete offer on all coastlines and for all technologies;  

- pursuing investments at each existing site, hosting projects of future test sites; 

- pooling competence and capitalising on experiments, implementing research projects 
and prototype test projects and technological building blocks; 

- structuring and coordinating the resources necessary for carrying out tests; 

- promoting investments in projects, taking advantage of patronage and tax benefits; 

- positioning France as the European leader in offshore testing of ORE. 

Proposal 10: 

Set up in the Mediterranean, a second test site connected to the network based on the SEM-
REV model while unifying all French test sites through a foundation for scientific cooperation 
to structure and fund offshore testing. 

 

3.5 Combine development of offshore renewable energy with that of hydrogen 

On the one hand, hydrogen could be used to store excess production within the framework 

of giga hybrid projects which will probably produce more than what they are allowed to 

transmit in European electricity grids. 
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On the other hand, foreign examples show that offshore wind energy can be used to produce 

renewable hydrogen. The Danish H2RES project, currently in progress, will thus produce, 

from offshore wind turbines, up to 1,000 kg of renewable hydrogen per day, which will then 

be used as a fuel source for vehicles in the Copenhagen region. 

Proposal 11: 

Combine the matter of ORE development with that of hydrogen. 
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