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Each year, France Énergie Éolienne organizes a major national wind summit that brings together wind energy
professionals. The 8th edition took place on 19 and 20 September 2017. It focused on innovation and this year’s
theme was “Concrete Solutions for the France of Tomorrow”.
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Foreword

At the request of the President of the Republic and the Prime Minister, the
whole government is fully mobilized to make the Paris Agreement a reality
for the French people, for Europe and for France's diplomatic action. The
Climate Plan was launched on 6 July 2017 in order to accelerate the energy
and climate transition.

Climate issues are indeed the cornerstone of universal solidarity. The Energy
Transition for Green Growth set the target of achieving 40% of renewable
energies in the electric power mix by 2030. Onshore wind energy's
contribution will be a decisive one.

Towards an acceleration of the ecological and inclusive transition

The current multiannual energy plan (PPE), which sets the objectives for the development of
renewable energies, calls for between 21,800 MW and 26,000 MW of installed onshore wind
power capacity by 2023.

As for the development of offshore wind, which is one of my priorities, an objective of up to
6,000 MW of attributed projects in bottom-fixed offshore wind in 2023 has been set, in
addition to the more than 3,000 MW that will already be in service.
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Foreword

The multiannual energy plan will soon be updated as we will be setting the objectives for the
development of renewable energies for 2023 and 2028. All stakeholders will be involved in this
revision, which is starting right now. I intend the consultations on the revision of the PPE to
result in ambitious shared targets.

To achieve these objectives, it will be necessary to continue simplifying the regulatory
framework in order to accelerate the development of offshore wind projects and to boost the
repowering of existing wind farms.

The ecological and inclusive transition, which is a formidable opportunity for the economy, the
environment and society, must improve the daily live of French people.

It has already had an impact in terms of job creation and green growth. Figures from France
Énergie Éolienne's Wind Observatory show that as at 31 December 2016, there were 800
companies that were active in the wind industry and 15 870 wind jobs in France. This is a 9.6%
increase in wind employment compared to 2015, i.e., 1,400 new jobs. Compared with 2014,
there was a 26.8% growth in wind employment, amounting to more than 3,300 new jobs.

I pay close attention to all stakeholders and am committed to pursuing and accelerating the
growth of the industry for the best interest of the energy transition, green growth and job
creation for the future.

Nicolas HULOT
Minister for the Ecological and Inclusive Transition.
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Editorial

Two years after the enactment of the Energy Transition for Green Growth Act, wind power capacity
continues to grow in France, exceeding 12 GW at the end of 2016 and soon to account for 5% of
France's electric power consumption. This vitality, which is set to continue in 2017, will help France
achieve its objectives of an installed capacity of 15,000 MW in onshore wind by 2018 and 21,800 to
26,000 MW by 2023. The current pace will nevertheless have to be accelerated in order to reach the
realistic objective of 26 GW by 2023 mentioned in the multiannual energy plan (PPE).

With 1,400 jobs created in one year and more than 3,300 over the last two years, the relevance of
wind power as a driving force of sustainable job creation throughout the country is unequivocally
confirmed: the increase in wind power capacity continues to contribute to the growth in employment
in the country.

Prepared in collaboration with the consulting firm BearingPoint, the 2017 edition of the Observatory
aims to give the reader an overview of employment in the wind industry and the wind power market
over the period under consideration. Any changes from the three previous editions are highlighted. It
is based on a comprehensive census of all market participants on three themes: employment, the
market and the future of wind power. The Observatory gives an accurate picture of how the wind
energy industry is structured, thereby presenting a precise overview of the wind energy industry and
all its components.

We wish you a good reading.

Nicolas Wolff and Frédéric Petit
Chairman and Vice-Chairman of the Industry Committee
France Énergie Éolienne

Emmanuel Autier
Partner in charge of the Utilities sector
BearingPoint
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Wind jobs
A. An industry that continues to grow
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The current state of wind jobs

The growth of the industry is confirmed in 2016, with a 9.6% increase in wind 
jobs, i.e., 1,400 additional jobs

In line with the observations of the 2016 edition, this new Observatory confirms the vitality of the
wind power industry, which represents a total of 15,870 direct and indirect jobs throughout the
value chain in 2016, a 9.6% increase compared with 2015 and a 46.4% increase since 2013.

This pool of jobs is created by 800 active companies that form a diversified industrial fabric, spread
over approximately 1,850 establishments throughout the country. These companies range in size
from VSEs to large industrial groups.

These grounded companies contribute to building up the structure of regional employment by
positioning themselves in this promising market, whose development is overseen by the multiannual
energy plans (PPEs). Total installed capacity in the country reached 12,065.3 MW on 31 December
2016.

The development of offshore wind, on which French players are strongly positioned thanks to their
production facilities and strong R&D, also supports employment and makes French players export-
ready.
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Key figures of the 2017 Wind Observatory

12,065 MW installed in France

As at 31 December 2016.

1,400 additional wind jobs in 2016 spread over...

800 companies that are active in the wind power industry

15,870 wind jobs located in France, including...
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The current state of wind jobs

The Observatory confirms the vitality of the industry and captures the key 
players involved

The structuring of the wind energy sector is underpinned by the growth in the number of wind farms
installed on French territory. With more than 12 GW of installed capacity as at 31 December 2016,
wind power has succeeded in organizing itself as an industry, first in onshore wind and now in
offshore wind, both fixed-bottom and floating. Industry players ranging from VSEs to large
corporations gather during industry events such as the annual WindEurope (formerly EWEA)
conference, France Énergie Éolienne’s national wind exhibition and conference, France Énergie
Éolienne’s Éole Industrie conference and FEE’s occupational safety and health conference.

Opposite: Éole Industrie holding the 2017
edition of its annual conference in Lyon
on 29 June 2017; the theme was
“Innovation in onshore wind”.

This regional event takes place each year
and features technical visits, conferences
and exchanges between the players in
the industry.
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The current state of wind jobs

A strong focus on components manufacturing, engineering and construction

“Engineering and construction” and “Operations and maintenance” show a very marked increase
over the previous editions of the Observatory, increasing by 34.2% and 30.8%, respectively, from 2014
to 2016. These trends reflect the continued increase in total installed capacity, which has experienced
strong growth in 2016.

Players active in the wind industry in France cover all the value chain and there are therefore wind jobs
in the following activities:

1. Site assessment and E.g., engineering consultancies, wind measurements, geotechnical

development services measurements, technical expertise, developers, funders, etc.

2. Components manufacturing E.g., foundry pieces, mechanical parts, flanges and slewing rings, brakes,
electrical equipment for wind turbines and the power grid, etc.

3. Engineering and construction E.g., assembly, logistics, civil engineering, erection, grid connection, etc.

4. Operation and maintenance E.g., commissioning, operation, exploitation, maintenance, reparations,
etc.
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The current state of wind jobs

Diversified players throughout the value chain

Implementing wind projects draws on many different skills, which are provided by various different
specialized businesses:

Wind power jobs are spread over a complex and diversified value chain, ranging from specialized
structures that are positioned on one of the various links in the value chain to integrated players that
operate in various fields.

These companies are organized around a core cluster of approximately 100 SMEs; they are
predominantly young, have a strong entrepreneurial spirit and a pool of diversified know-how,
which is a key driver of growth for the wind industry. These companies are highly responsive, as can
be seen in the growth in wind jobs in 2016.

Site assessment
& dev. services

Components 
manufacturing

Engineering & 
construction

Operation & 
maintenance

Eng. consultancy & expertise

Turbine manufacturers

Developer

Developer & operator
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Components manufacturers
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Wind jobs
B. An industry that continues to create jobs 
throughout France
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Spatial distribution of wind jobs in the country

A dense regional network

The geography of wind jobs highlights the fact that wind energy employment occurs in all regions:

• The North-East area (Grand Est and Hauts-de-France regions), where the wind energy industry
is growing very steadily in terms of installed capacity, contributing to their economic dynamism;

• The Paris Basin (Île-de-France and part of the Centre-Val de Loire and Normandy regions),
where many head offices of companies involved in the industry are traditionally based;

• The Greater West (Brittany, Pays de la Loire and part of the Nouvelle-Aquitaine region), which
has many wind power installations and whose seaboard will benefit greatly from the growth of
offshore wind;

• The Auvergne-Rhône-Alpes and Bourgogne-Franche-Comté regions, which
benefits from the diversification of industrial manufacturing in components manufacturing for
the wind industry;

• The Mediterranean (Provence-Alpes-Côte d'Azur and Occitanie regions), which are the cradle
of the wind power industry and where several historical players are established.
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Spatial distribution of wind power labour pools

Wind jobs by region

1 Île-de-France 4,090

2 Auvergne-Rhône-Alpes 1,650

3 Occitanie 1,560

4 Hauts-de-France 1,520

5 Pays de la Loire 1,460

6 Grand Est 1,350

7 Nouvelle-Aquitaine 930

8 Bourgogne-Franche-Comté 860

9 Bretagne 730

10 Provence-Alpes-Côte-d’Azur 780

11 Normandie 600

12 Centre-Val-de-Loire 450

> 250 wind jobs

150 to 250 wind jobs

50 to 150 wind jobs

20 to 50 wind jobs

10 to 20 wind jobs

< 10 wind jobs

Key:

Sources: 
FEE - 2017, INSEE - 2016

Excluding Corsica and 
overseas territories. 
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Contribution of the wind sector to regional employment

Market sector employment by region (INSEE) - in millions 
of jobs

Key:

0.7 0.9 1.2 1.8 4.0

No. of wind jobs (<10 to >250) Sources: 
FEE - 2017, INSEE - 2016

Key:

Companies involved in wind power in the region

NB: Île-de-France and Corsica are not 
to scale

> 160 companies

120-160 companies

80–120 companies

<80 companies

Market sector employment by region, in thousands (INSEE category)
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Wind jobs in engineering and construction

Wage employment in the construction sector (INSEE) - in millions of jobs

Key:
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Key:

Companies in engineering and construction that are active in the region

NB: Île-de-France is not to scale

Sources: 
FEE - 2017, INSEE - 2016
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Wind jobs in operation and maintenance

Source: 
FEE - 2017

Total installed wind power capacity- in MW

Key:

No. of wind jobs (<10 to >250)
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Companies in operation and maintenance that are active in the region
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The wind power market
A. Overview of the wind power market





Wind Observatory. © 2017 BearingPoint France SAS | 32

Jo
b

s
M

ar
ke

t
Fu

tu
re

Fo
cu

s

Overview of the wind power market

Onshore wind capacity is increasing in line with the 2018 PPE objective but 
below expectations for 2023  

With an installed wind power capacity rising by nearly 45% compared to 2015, France’s installed
wind power capacity reached 12,065.3 MW as at 31 December 2016. This result reflects the relative
stability of the regulatory framework since Grenelle 2, the effective application of the Brottes Act and
the visibility given to the various players in the industry thanks to the support mechanism that has
been in place since 2014.

The performance of the industry has brought about strong growth in wind jobs in France, thereby
strengthening the industrial structure of the sector and contributing to regional economic dynamism.
Driven by the growth in the number of wind farms, creations are due to continue. The strengthening
of the power grid and the anticipation of new capacities were also key drivers of growth in 2016.

With more than 1.5 GW grid connected in 2016, the development of the wind energy industry is now
in line with the national objectives for installed capacity by 2018 (15 GW).

The pace of development is expected to remain steady provided that new obstacles do not slow
down the momentum. In addition, encouraging the introduction of larger and more efficient turbines
will allow more sites to come into operation. Given the 2023 target of 26 GW, the pace of
development of new installations should be increased to 2 GW per year from 2017 onwards.

Sources: 
FEE - press release of 11 January 2017
RTE, SER, Enedis and ADEeF - Panorama de l’électricité renouvelable 2016 
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Overview of the wind power market

Positioning France in a growing European offshore wind market

With its 3,500 km coastline, metropolitan France boasts highly very favourable conditions for the
development of offshore wind.

It has the second highest wind power potential in Europe, behind Great Britain and ahead of
Germany. France is now less ambitious than its European neighbours however: the “Grenelle de la
Mer” strategy sets a 6 GW target for offshore wind by 2020, while the British government’s initial
target for offshore wind over the same period is three times higher at 20 GW. Germany should
surpass its 2020 target of 6.5 GW and is expecting to achieve 15 GW by 2030.

Sources: FEE 2017  - France Énergies Marines  

Timeline of the development of offshore wind in France since 2011 

2011: Launch of the 1st CFT for a bottom-fixed offshore wind farm, awarded in 2012 with 4 projects for a total of approximately 2 GW

2013: Launch of the 2nd CFT for a bottom-fixed offshore wind farm, awarded in 2014 with 2 projects for a total of approximately 1 GW

2016: Launch of the 3rd CFT for a bottom-fixed offshore wind farm off the coast of Dunkirk, to be awarded in early 2018.

2017: France’s first offshore demonstrator, Floatgen, is installed and grid-connected at the SEM-REV test site (Croisic)

2015: Launch of the CFT for pilot floating wind farms, awarded in 2016, with 4 projects, for a total of 96 MW

2018: Desired launch for the 1st CFT for a commercial offshore wind farm. The DSF maritime spatial planning documents (offshore wind and 
marine activities planning) are made available for consultation

2020–2021: Commissioning of projects from the 1st CFT for fixed-bottom offshore wind; commissioning of pilot floating wind farms

2023–2024: Commissioning of projects from the 2nd CFT for fixed-bottom offshore wind

2024–2025: Proposed commissioning of commercial floating wind projects
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Overview of the wind power market

France has a great number of advantages for offshore wind power, including 
its extended maritime boundaries, its industrial, energy and maritime know-
how and adequate port capacity

Sources: FEE 2017  - France Énergies Marine  

Offshore wind turbines are cutting-edge technology and are both renewable and mature. They are
specifically designed for a demanding marine environment. Offshore wind turbines are more
powerful than their onshore counterparts and access stronger, steadier winds.

These new marine renewable energy production facilities will help achieve France’s objectives in
terms of its energy mix and should result in the advent of a strong national wind industry with the
potential to conquer export markets. A number of factories and hundreds of jobs have already been
created; the installation and commissioning of offshore projects will generate several thousand more.

Drawing on the experience of the first French call
for tenders and the progress of the industry at the
European level should lead to a strong decrease in
the costs of offshore wind in France, starting from
the 3rd CFT for bottom-fixed offshore wind and
thereafter. Planning all the wind farms in time and
in space will allow for a harmonious, lasting and
effective development of the resource. Among 4 “leading technologies” in floating offshore, there are plans to 

use 3 in France: barge, tension leg platform and semi-sub

Planning for offshore wind power and 
experience feedback
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Bottom-fixed offshore wind: 6 winning projects 

Overview of the wind power market

2.9 GW 
10 billion euros of 

investment 

Le Tréport
D 8-180
62 wind turbines – 496 MW
Application for a planning permit

Fécamp
Haliade 150 
83 wind turbines – 498 MW
Favourable Environmental impact permit 
received, concession signed

Courseulles-sur-Mer
Haliade 150 
75 wind turbines – 450 MW
Favourable Environmental impact permit 
received, concession signed

Saint-Brieuc
D 8-180
62 wind turbines – 496 MW
Favourable Environmental impact permit 
received, concession signed

Saint-Nazaire
Haliade 150
80 wind turbines – 480 MW
Favourable Environmental impact permit 
received, concession signed

Yeu-Noirmoutier
D 8-180
62 wind turbines – 496 MW
Application for a planning permit
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In France, the Mediterranean Sea has substantial wind power potential for the installation of floating
wind farms due to its very favourable and regular wind regimes as well as its bathymetry (the ocean
floors drop very steeply to a depth of more than 60 m). 3 floating wind farm pilot projects are
planned in the area. Commercial farms will be launched in the future, to the tune of 3 GW in
operation by 2030. Pôle Mer Méditerranée, the Marseille-Provence Chamber of Commerce and
Industry and FEE have been organizing FOWT, the largest floating offshore wind event on the French
Mediterranean coast, every year for the past 4 years now.

The western seaboard, off the coast of Brittany in particular, is also endowed with very favourable
resources for floating offshore. Beyond the pilot farm planned off the coast of Groix-Belle Île, the
industry aspires to develop at least 3 GW of commercial projects there by 2030.

The first pilot projects (see table below) are continuing their development in Brittany and the
Mediterranean, following ADEME’s 2016 call for projects.

France makes offshore wind turbine a priority in its industrial and energy 
policies

Overview of the wind power market

Wind farm Characteristics Industrial partners 

Faraman 3 turbines – 24 MW 

Groix-Belle Ile 4 turbines – 24 MW

Gruissan 4 turbines – 24 MW 

Leucate-
Barcarès

4 turbines – 24 MW 

Sources: 
BearingPoint 2016 – FEE 2017 - France Énergies Marines 

FLOATGEN, floating wind turbine demonstrator 
Objective: to confirm the performance of the 
combination of a wind turbine and a floating 
foundation
Capacity: 2 MW 
Installation site: Le Croisic
Water depth: 33 metres
Consortium: 
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Overview of the wind power market

A competitive European market that continues moving ahead towards 
further consolidation

The French industrial landscape in onshore wind power consists of a dozen turbine manufacturers.
The four largest each have more than 1,700 MW of installed capacity and, among themselves, more
than 80% of the total installed capacity. All turbine manufacturers active on the French market hail
from the European Union.

The wind turbine construction market has continued to consolidate in 2016, notably with the merger
between two wind power specialists, Gamesa and Siemens.

The operation of the wind farms is more fragmented with approximately a hundred active operators
in France, either operating their own facilities or acting as third-party operators.

11 operators manage an installed capacity of more than 300 MW. Among them, the ENGIE Group is
the largest wind operator in France; it manages more than 1,335 MW, including its subsidiaries and
participations (Engie Green, La Compagnie du Vent, etc.). EDF Energies Nouvelles ranks second with
1,250 MW in France, followed by Energieteam with 588 MW.

Sources: 
FEE – 2017
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Installation of wind farms by manufacturer and operator in mid-2017

MW installed (1) by manufacturer

(1) : Installed = installed and grid-connected 
Data from the FEE database as of 01/07/2017
The data for the last semester is consolidated over the following semester

MW installed (1) by operator, both direct and third-party operators

907 427

80% of MW

Cumulative wind capacity in France: 
12,490 MW as of 30 June 2017

3

40

40

80

790

1 356

1 709

2 204

3 096

3 173

0 500 1 000 1 500 2 000 2 500 3 000 3 500

137

157

167

181

231

237

257

294

311

342

406

420

436

498

502

521

566

588

1 250

1 335

0 200 400 600 800 1 000 1 200 1 400



Wind Observatory. © 2017 BearingPoint France SAS | 40

Jo
b

s
M

ar
ke

t
Fu

tu
re

Fo
cu

s

Annual installed capacity by manufacturer

MW installed by manufacturer 
in calendar year 2016 (rounded to the nearest unit)

41

91

172

210

478

560

0 100 200 300 400 500 600

Installed wind 
capacity in 2016: 

1,560.5 MW
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Overview of the wind power market

Highly dynamic regions

Wind capacities are distributed over the country, with 1,100 wind farms featuring more than 6,600
wind turbines that are located in all regions of mainland France as well as overseas.

Three regions have installed capacities exceeding 1 GW: Grand-Est, Hauts-de-France and Occitanie.
These regions also received the highest number of new facilities in 2016, accounting for 56% of
installed capacity over the year.

Grand Est, followed by Hauts-de-France, are the largest wind power regions; they both have more
than 2,800 MW grid-connected capacity as well as 220 and 228 wind farms, respectively.

These two regions are also France’s most dynamic in 2016, with 340 MW new grid-connected capacity
in Hauts-de-France and 360 MW in Grand Est.

(Source: FEE - 2016)

Sources:
FEE 2017 
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Breakdown of wind capacity by region in mid-2017

Region
Power in mid-2017 

(MW)
Power in mid-2016 

(MW)

Newly installed 
capacity from mid-
2016 to mid-2017 

(MW)

1 Grand Est 3,070 2,710 360

2 Hauts-de-France 2,840 2,500 340

3 Occitanie 1,230 1,100 130

4 Centre – Val de Loire 990 910 80

5 Bretagne 930 890 40

6 Nouvelle-Aquitaine 760 610 150

7 Pays de la Loire 740 690 50

8 Normandie 680 650 30

9
Bourgogne-Franche-

Comté 590 400 190

10 Auvergne-Rhône-Alpes 510 410 100

11
Provence-Alpes-Côte 

d’Azur 60 60 0

12 Île-de-France 30 20 10

13 Corse 20 20 0

TOTAL 12,490 11,073 1,560.5

300

Total installed capacity (MW)

600 900 12000

(Source: FEE - 2017)

Hauts-de-France
2,840 MW

Grand Est
3,070 MW

Occitanie
1,230 MW

Centre-Val 
de Loire
990 MW

Bretagne
930 MW

Pays de la 
Loire

740 MW

Normandie
680 MW

Nouvelle-
Aquitaine
760 MW

Bourgogne-
Franche-Comté

590 MW

Auvergne-
Rhône-Alpes

510 MW

Provence-Alpes-
Côte d’Azur

60 MW
Corse

20 MW

Île-de-
France
30 MW
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Overview of the wind power market

Europe’s wind energy sector continues to grow, though unevenly across 
countries

In 2016, France was the second largest European country in terms of new wind farm installations
with 1,560.5 MW installed, i.e., a strong growth in installations compared to 2015 (1,073 MW).

In 2016, Germany was still the leading European country in terms of new installations, with an
added capacity of 5,443 MW. The Netherlands took the third place (+ 887 MW in 2016).

Poland, which ranked second in 2015, experienced a sharp slowdown in 2016 with only 682 MW
installed, compared to 1,266 MW in 2015.

At the end of 2016, France remained the fourth largest country in Europe by installed wind power,
with an installed capacity of 12,065 MW, lagging far behind Germany, which keeps its European lead
with a total installed capacity of 50,019 MW.

In Europe, total installed wind power at the end of 2016 amounted to 153.7 GW, of which 141.1 GW
was onshore wind and 12.6 GW offshore wind. Wind now represents the second largest installed
generation capacity in the EU, ahead of coal and behind natural gas. This installed capacity generated
296 TWh of electricity in 2016 and covered 10.4% of Europe’s total power requirements.(1) In France,
wind power represented 4.3% of national electric power consumption in 2016(2).

(1): Source: WindEurope, “Wind in Power: 2016 European Statistics”, 2017
(2): Source: www.rte-france.com/fr/eco2mix/chiffres-cles  
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Installed capacity (onshore and offshore) at the end of 2016 in Europe

> 12%< 12%

Sources: WindEurope - 2016

Focus on the 15 countries with the largest 
installed capacities at the end of 2016

Total capacity of installed wind farms – in MW

Key:

100 1,000 8,000 15,000

Change in installed capacity in 2016, in %

Country
Installed capacity 

in 2015 (MW)

Installed 
capacity in 
2016 (MW)

Capacity at 
the end of 
2016 (MW)

Incl. offshore 
capacity at the 

end of 2016 
(MW)

1 Germany 6,013 5,443 50,019 4,108

2 Spain 49 -- 23,075 5

3 United Kingdom 975 736 14,542 5,156

4 France 1073 1,561 12,065 0

5 Italy 295 282 9,256 0

6 Sweden 615 493 6,519 202

7 Turkey 956 1,387 6,081 0

8 Poland 1266 682 5,782 0

9 Portugal 132 268 5,316 0

10 Denmark 217 220 5,227 1,271

11 Netherlands 621 887 4,328 1,118

12 Ireland 224 384 2,830 25

13 Austria 319 228 2,632 0

14 Greece 156 239 2,374 0

15 Finland 379 570 1,539 32

France
12,065 MW

Spain
23,075 MW

UK
14,542 MW

Germany
50,019 MW

Sweden
6,519 MW

Italy
9,257 MW

Ireland
2,830 MW

Portugal
5,316 MW

Norway
838 MW

Finland
1,539 MW

Romania
3,028 MW

Poland
5,782 MW

Belgium
2,386 MW

Netherlands
4,328 MW

Denmark
5,227 MW

Greece
2,374 MW

Estonia
310 MW

Latvia
63 MW

Lituania
493 MW

Switzerland
75 MW

Austria
2,632 MW

Czech 
Republic
281 MW

Croatia
422 MW

Hungary
329 MW

Slovakia
3 MW

Slovenia
3 MW

Ukraine
526 MW

Luxembourg
58 MW

Bulgaria
691 MW

Turkey
6,081 MW

Belarus
3 MW

Russia
15 MW

FYROM
37 MW



The wind market
B. Technologies advances are still pushing the 
field forward
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Technological advances in the wind industry

Wind technologies are increasingly efficient and the energy output cost is 
dropping steadily

Technological developments have led to a fourfold increase in wind turbine power since the 2000s,
which means that the production costs of wind MWh are steadily decreasing and that sites with
lower wind power potential can now be tapped.

Since the beginning of wind power in France, the technical characteristics of wind turbines have
experienced sustained technological progress, although these developments are slower to benefit the
French market because of slower development cycles (7 years on average in France compared with
approximately 3 in Germany).

Increasingly efficient wind turbines are commissioned year after year, both in terms of individual
capacity (allowing for a smaller number of farms with a higher installed capacity) and their
increasingly high level of technology. French wind turbines range in power from 1.6 to 3.3 MW.

Thanks to these technological developments, the average production cost of onshore wind power has
been constantly decreasing for more than 10 years. An upward trend in mast size and rotor diameter
of wind turbines is an additional factor for the drop in energy costs.

A wind optimization market is currently emerging and will improve wind farm performance and in
particular the issue of hub alignment.
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French wind turbines are 20% smaller than German wind turbines. The
installation of larger wind turbines make it possible to lower wind energy
costs.

Technological advances in the wind industry

Comparison of average heights of wind turbines installed between 2014 and 2016 in France and Germany 

Sources: 
FEE – 2016  
Bundesnetzagentur 2016

2014 2016

France Germany 

2014 2015 2016 2014 2015 2016 

Average hub height (m) 89 90 87 130 121 119

Average rotor diameter (m) 93 97 94 90 94 105

Average height to blade tip (m) 135 139 134 172 168 171

Key:

Average height to blade tip – Germany 
(m)

Average height to blade tip – France (m)

2015
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Technological advances in the wind industry

The persistence of small-size rotors has to do with development times that 
are twice the European average 

Model Manufacturer
Cumulative 

power (MW)

1 V-90 1,560

2 MM92 1,400

3 E-82 1,300

4 E-70 1,260

5 N-90 840

6 V-100 680

7 N-100 610

8 MM82 580

9 G-90 420

10 V-80 320

Model Manufacturer
Cumulative 

power (MW)

1 E-82 450

2 N-100 400

3 V-90 320

4 V-100 310

5 MM92 270

6 E-92 200

7 V-112 190

8 E-70 140

9 GE 2.75 110

10 V-110 100

(Source: FEE – 2017)

Most installed turbines in mid-2017 (cumulative) Most installed turbines from early 2015 to mid-2017
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Technological advances in the wind industry

Wind power accounts for a significant share of electricity production in 
France

Wind power has an increasingly important place in the French energy mix. Driven by the growth in
installed capacity and technological developments, wind power generation is steadily increasing and
is now a significant contributor to the country's energy mix. The new installed capacities ensure
France's electricity capacity margins until 2020, which will help cope with seasonal variability in
supply and demand and power plants shutdowns. Installed capacity is set to increase by +1,000
MW/year until 2020 for onshore wind and the first offshore wind capacities installed starting from
2019 according to RTE.

Wind power production reached 20.7 TWh in 2016, accounting for 4.3% of France’s electric power
consumption.(1) Wind power production ultimately depends on the wind profile however and the
capacity factor was lower in 2016 than in 2015 (approx. 21.7% compared to 24.5% in 2015) due to
unfavourable weather conditions.

Since the capacity factor for wind in France has been more or less constant over the last 5 years
(ranging from 21.7% to 24%), the increase in installed wind power capacity will result in an increase in
the coverage of French power consumption by electricity generated from wind.

Sources: 
(1) RTE, SER, Enedis and ADEeF - Panorama de l’électricité renouvelable 2016 
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Historical growth of French wind power production

Wind power generation
Key:

Installed wind power 
capacity

Peak wind power 
production (30 min)

Source: 
SoeS-2016, RTE-2017

21.2 
TWh

10.3 
GW9.4 

GW8.2 
GW

6.4 
GW

7.4 
GW

8.3 
GW

Record set on June 6, 2017: 
wind-generated production 

accounted for 20.00% of 
national power consumption. 

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

20.7 
TWh

8.6 
GW

12 
GW

i.e., 4.3% of total 
power consumption 
in 2016 

Source: 
RTE eco2Mix -2017



The future of wind power
A. Training programmes are tailored
to the needs of the industry
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Wind energy education and training in France

BZEEKey:

GWO

Bac+2/+3 programmes

BTS MS Option Éolien

Bac +4/+5 programmes

Lycée Descartes & Lycée
Maupassant in Fécamp
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Training programmes cover all branches of the wind industry

Wind energy education and training

Manufacturers and engineering consultancies are now involved in the training process and
are setting up key partnerships with high schools, universities and training centres. These
companies contribute to the funding of training programmes and offer internship
opportunities that often lead to permanent contracts.

Industrial 
partnerships

Wind industry-specific training is available at all levels, from Bac Pro to engineering schools.
They confirm the need for expert resources that are trained accordingly in order to further
the development of the industry.

Education and 
training for all 
levels

International certified trainings (such as BZEE and GWO) are highly valued by wind farm
development and operation companies. These programmes may be pursued after the
Baccalauréat, as a Bachelor's degree (Licence pro), BTS (advanced technician’s certificate) or
DUT (technology degree), but also as continuing education programmes.

Wind-
oriented 
training 
programmes

These training programmes are heavily sponsored by the regions that are developing wind
energy production. Training centres are therefore mainly located near production facilities.

Well-
distributed 
throughout 
the country

FEE’s web site syndicates many industry job listings: fee.asso.fr or Emploi-Environnement.com  
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Specialized training programmes, from CAP to Licence pro

Wind energy education and training

CAP
(Certificat d’Aptitude

Professionnelle)

• Pre-Baccalauréat 
programmes

51 
Diplomas

46 Institutions

32
Cities

Bac Professionnel

• Baccalauréat

139
Diplomas

99
Institutions

55
Cities

BTS
(Brevet de Technicien Supérieur)

• Two years of study 
after the Baccalauréat

41 
Diplomas

38
Institutions

25
Cities

DUT
(Diplôme Universitaire de 

Technologie)

• Two years of study 
after the Baccalauréat

16 
Diplomas

11 Institutions

9
Cities

Licence 
Professionnelle

• One year of training 
after a Bac+2 level 
programme

48 
Diplomas

42 Institutions

36
Cities
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Higher education programmes
(Bac+4 and beyond) expand their specialized offer

Wind energy education and training

More than

70
programmes 

In more than

49
universities / 

Grandes
Écoles

Several hundred 
graduate 

students each 
year

21 
cities

On the French territory, there are now: 

Specialized Master’s in Marine 
Renewable Energies 

Specialized Master’s “Expert in projects 
and production of renewable energies”

Key modules

Partners 

Opportunities 

Systems engineering, marine resources, legal, 
economic and environmental aspects. 

Development and management of renewable 
energy projects, engineering consultancies, etc.

Key modules

Partners 

Opportunities 

Energy and environment, renewable energy 
management, implement technologies, design 
of systems with renewable energy sources 
(SYSER)

Development and management of renewable 
energy projects, engineering consultancies, etc.

Focus on two examples of Specialized Master’s programmes in renewable energies in France

Examples of Universities or Grandes Écoles
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Two international certifying training programmes in France

Wind energy education and training

“Wind Systems Maintenance Technician” certificate
• Additional training in wind turbine technical maintenance and

safety measures
• Continuing education or apprenticeships (6 to 9 months)
• 4 of these training centres also offer GWO modules
• In 2016 in France, more than 320 students were BZEE-trained

and certified, passing either the “Wind Systems Maintenance
Technician” certificate or the BZEE “Working at Heights”
certificate

Windlab

Lycée François 
Bazin

Lycée Dhuoda 

Lycée Raoul 
Mortier 

GRETA du 
Maine

GRETA 
Amiens

BZEE

Basic Safety Training Certificate
• Safety-focused training
• 5 modules must be completed (over 7 days)
• There are now a total of 25,000 individuals that are certified for

3 to 5 GWO modules in Europe
• Since December 2015, the BZEE certificate includes GWO

modules, in particular on the safety of maintenance
interventions.

GWO

Accsys Group

Cresto Centre 

Alpic France

GRETA du
Maine

GWO

GWO

7 certified establishments in France

Key modules: first aid, manual handling, fire awareness, working at heights, 
survival at sea 

Key modules: Offshore operation, wind technology, turbine engineering 
and electronics, operations management...

7 certified establishments in France

Lycée Gustave 
Eiffel

Lycée Gustave 
Eiffel
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The future of wind power
B. R&D is active throughout the country
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Research & Development

Offshore wind energy increases the R&D effort, positioning the French sector 
as a key international player

The development of offshore wind energy increases the R&D efforts of French players in systems
design, enabling them to take up a leadership position on an international scale. Onshore R&D focuses
on the performance of turbines and wind farms.

Onshore Offshore

Performance challenges in the operation and
maintenance of wind farms

The design of future wind systems (including
floating) will be crucial for export markets.

Ex
am

p
le

s 
o

f 
re

se
ar

ch
 t

o
p

ic
s • Forecasting potential: Lidars (Leosphère), short-

term simulation tools (Météodyn, ParisTech Mines)
• Management of variable and predictable energies

(RTE, RTI campus of Pôle MEDEE...)
• Aerodynamic losses (Polytech Orléans)
• Radar interactions (ONERA)
• Increase in the size of rotors and masts (EOLIFT /

INSA Rouen)

• Combination of naval skills / oil & gas (GE, SIEMENS
GAMESA, IDEOL, NAVAL Energies)

• Marine structures and conditions (STX, IFREMER,
IFPEN, ECN...)

• Impact of foundations (Le Havre & Caen
universities)

• Materials aging (IRT Jules Vernes...)
• Simulation tools (IFPEN, CORIA...)
• Analysis of coupled phenomena requiring testing

tools (basins and wind tunnels, with FEM’s VALEF
project...)

R&D activities bring together public and private actors around research projects.
In particular, thanks to the €57bn budget of the “Invest for the Future” programmes (Programmes
d’Investissement d’Avenir 2010-2017), part of which are earmarked for the energy transition, ADEME is
a key catalyst to de-risk projects at the demonstrator stage through fund allocation.
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The market dynamic in wind brings new entrants, which drive innovation in 
existing and future markets

Research & Development

Companies ranging from start-ups to large groups are moving into the wind power market both in order to bring in a
variety of new innovative solutions and to position themselves as major players in the industry. Support for the
transfer of know-how and technology is frequent.

Lidar measurement of wind speed profiles / Aerospace technologies

Inspection and monitoring of the ageing of the blades / Space technologies

Development of floats for the offshore market

Development of technologies for floating wind turbines / Marine technologies

Composite reinforcements for the manufacture of blades / Aerospace technologies

Development of blade components and towers

Development of solutions for floating wind turbines / Marine technologies

Consulting, studies and expertise for high-performance wind power plants

Development of radar technologies / Aerospace technologies

Permanent magnet, direct-drive wind turbines / Cable transport technologies

Development of electrical sub-stations / Marine technologies
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Mapping of R&D actors

Key: University or Grande École

Private R&D player
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The following pages have been prepared in collaboration with Enedis, which manages
public electricity distribution network in France, and RTE, which is France’s public
electricity transmission system operator.

Enedis and RTE have been engaged n a process of deep adaptation of their networks for several years
now, with the objective of accommodating new electricity generating facilities, including wind power,
while ensuring the safety and security of the electric power system.

The network operators are getting organized to accommodate renewable energies in the current
network and are investing in the long term to develop a network that is capable of feeding in
increasing amounts of renewable electricity.

The specific role of network operators in accommodating renewable energy

Preparing the grids of the future 
New in the 2017 

edition 
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Network operators are developing a range of smart solutions to improve the performance of the
electric power system by helping accommodate renewable energies. Solutions may aim:

• Either to facilitate the insertion of renewable energy in Enedis or RTE’s networks by optimizing
the use of existing infrastructure;

• Or to intensify information exchange between electricity grid operators and producers in order
to enhance the flexibility that these partners can offer for the management of grid constraints,
load balancing and securing the electrical supply.

To this end, Enedis and RTE are involved in the construction and operation of demonstrators such as
Venteea, Smart Grid Vendée and Poste Intelligent, with the objective of assessing the technical and
economic relevance of these solutions (see following pages for further details).

Operators are getting organized to accommodate renewable energies 

in the current network

Preparing the grids of the future

Total investment
for the S3REnR regional grid 
connection schemes in 2016: 
• Enedis: €46.6 million spent on 

infrastructure creation and € 11 
million on reinforcement as at the 
end of 2016.

• RTE: €18.4 million for infrastructure 
creation and €22 million for works 
on the existing network.

RTE and Enedis have been involved in a process of deep
adaptation of their networks for several years now. They aim
to accommodate the new electricity generation systems, which
are numerous, have disparate sizes and distribution, and
variable production in the case of wind and solar power, all the
while ensuring the safety and security of the electric power
system. This is reflected in the development of regional
schemes for the connection of renewable energy facilities to
the grid (S3REnR).

Sources: Technical and financial statements for 2016 S3REnR RTE 
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The regional schemes for the connection of renewable energy facilities to the grid (S3REnR) were
based on the regional air and energy climate schemes (SRCAE), which had each region to set their
objectives for the development of renewable energy based on their potential resources and
environmental, landscape and heritage issues. The SRCAEs are currently being integrated into the
SRADDET regional planning, sustainable development and equality schemes.

The S3REnR schemes are network planning tools that were developed by RTE with the support of
distribution system operators, including Enedis, and that were established by the Grenelle II Act. They
help anticipate the network’s capacity to integrate renewable energies and to streamline their
development as determined by the regions.

Focus on: S3REnR schemes

Preparing the grids of the future

Key figures for 2016
• All 21 schemes are in 

force 
• Reminder of the 

cumulative ambitions of 
SRCAE renewable 
energies (excl. historical 
hydro): 48.2 GW

• Combined integration 
capacities for renewable 
energies: 27.4 GW

Sources: Panorama de l’électricité renouvelable 2016

The S3REnR schemes have three challenges:

• Visibility: the regional schemes offer lasting visibility on the capacity to
accommodate renewable energies in the networks by 2020;

• Optimization: the global vision for renewable energies in 2020 helps
anticipate and optimize the necessary network developments required
to accommodate renewable energies;

• Pooling: conventional connection rules give place to cost distribution
among producers, thereby ensuring that network adaptation costs are
not entirely borne by the very first renewable energy projects.
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VENTEEA is a project that aims to test the potential of Smart Grids for (lithium-ion) battery storage
and to accommodate major wind power capacities in rural grids. It has the following objectives:

• To experiment with new functions for better wind turbine integration on the medium-voltage
grid

• To study the impact of wind power on waveform quality, protection plans and the security of
people and property

• To adapt network planning tools to the variability of renewable energies

• To investigate the contribution of storage solutions as a means of stabilizing the network.

Focus on: the VENTEEA project

Preparing the grids of the future

Key points 
• Dates: 4 years, 2012–2016
• Budget: €30.2 million 
• Location: two wind farms in 

Vendeuvre-sur-Barse (6 MW and 12 
MW)

• Consortium members:

The main results of the experiment are:

• An increased wind power capacity through dynamic
voltage regulation

• An optimum use of battery storage in a
multi-player/multi-service approach

The results of Venteea’s experimentation are used by
IGREENGrid, the European demonstrator that pursues the
goal of comparing various innovative solutions that are tested
by other network managers in Europe.

Source: venteea.fr

http://www.saftbatteries.com/Home/tabid/54/Language/en-US/Default.aspx
http://www.saftbatteries.com/Home/tabid/54/Language/en-US/Default.aspx
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Poste Intelligent is a project that is shaping the electricity network of the future to better serve the
energy transition. Through the use of embedded digital and optical technologies, it will optimize the
capacities of substations, which are the centrepiece of the electricity transmission network, in order
to get them to adapt to the massive development of renewable energies.

The project’s objective is to produce an entirely digital demonstrator prototype of a smart substation,
incorporating the latest technologies of command and control and the monitoring of power facilities.
It should help lower engineering, operating and maintenance costs, streamline manufacturing
processes, make it possible to replace copper cables with optical fibre and reduce the amount of
equipment and civil works needed, the premises required and the volume of waste generated.

490 kilometres: the total length of power lines in the area of operation of the Poste Intelligent, the
carrying capacity of which will be monitored in real time. Achieving all this would allow for up to 30%
additional carrying capacity for a given infrastructure.

Focus on: the Poste Intelligent project 

Preparing the grids of the future

Key points 
• Dates: 4 years, starting in 2013
• Budget: €32 million, including €9.7 million 

financed by the French government under the PIA 
programme (Programme d’Investissements
d’Avenir)

• Location: 2 intelligent substations in the Somme 
that feed a 490 sq. km area 

• Consortium members:

The project provides for the development of:

• an optimized all-digital control-command system that
incorporates new self-analysis and dynamic
reconfiguration capabilities;

• the monitoring of high-voltage components intended
for supervisory and maintenance platforms (centres);

• digital data interchange interfaces between RTE and
ENEDIS substations.

Source: posteintelligent.com
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Key points 
• Dates: 5 years, 2013–2018
• Budget: €27.8 million, 

including €17 million funded by 
Enedis, €500,000 funded by 
RTE and €9.5 million of State 
subsidies under the PIA 
programme 

• Location: Vendée
• Consortium members:

Zoom on: Smart Grid Vendée 

Preparing the grids of the future

The Smart Grid Vendée project aims to experiment new solutions to manage and modernize the
distribution of electricity at the scale of the Vendée département in the context of the energy
transition. Its inclusive approach, which engages all the stakeholders in the electricity system, is based
on the use of a demonstrator to test out new concepts relating to optimization of public distribution
grids. Optimization at the regional and local levels requires enhanced real-time upstream
coordination (planning, forecast management) between stakeholders, based on new digital interfaces
and modernized network management tools.

There are many expected outcomes:

• Innovation: to develop and deploy technological and organizational solutions to enable a better
integration of renewable energies, the adaptation of the distribution network at minimal cost
and an improved quality of the electric power supply.

• Economy: to define, for all players in the electrical system,
the business models and compensation models relative to
the management of the local electrical system

• Environment: to ensure that the project is well-integrated
in its host territory and is a good corporate citizen, and to
measure its impact on the local electrical system and on
the industry as a whole.

• Society: to create a Smart Grids apprenticeship-based
engineering programme at CNAM Pays de la Loire.

Source: smartgridvendee.com - ADEME funding form 
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Enedis and RTE are devoting increasing resources to the design of local systems management that
could facilitate the integration of renewable energy sources and the development of new flexibilities.

They are involved in ambitious long-term research projects such as the European BEST PATHS and
MIGRATE projects and have close links with stakeholders in the regions and various partners
(manufacturers, SMEs, start-ups, universities and laboratories) in order to collaborate on the
construction of the electricity grid of the future.

Long-term investments to develop a network that is capable of
accommodating increasing quantities of renewable electricity

Preparing the grids of the future

Focus on the BEST PATHS project 
BEST PATHS is a research and innovation project funded
under the EU's Horizon 2020 research programme. It
aims to develop and prepare the arrival of DC networks
in alternative networks, in particular with the
development of a DC super-conductor cable and the
interoperability of the command controls of the HVDC
conversion stations.
• Dates: 48 months, October 2014 – September 2018
• Budget: €62.8 million, including €35.5 million from 

European H2020 funds 
• Consortium members: 39 partners from 

11 countries, including France 

Expenditure on R&D projects related to the energy 
transition: 
• RTE: 45 M€ out of the 140 M€ of Turpe 5 (2017–

2020)
• Enedis: A R&D budget of 47 M€ out of 168 M€

between 2014 and 2016

Examples of academic partnerships: 
• RTE: creation of an International Chair in

automation and power systems with Centrale
Nantes, a chair with Centrale Supélec, a chair in
power electronics with Centrale Lille and a
partnership agreement with the L2EP laboratory in
Lille.

• Enedis: creation of a smart grids chair with
Grenoble INP; partnership with L2EP.

Source: bestpaths-project.eu

Source: CRE
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MIGRATE is a research and innovation project funded under the EU's Horizon 2020 research
programme. An increasingly large share of renewable energy sources are connected to transmission
and distribution networks via power electronics components, which behave very differently from
historical production sources.

In this context of an increasing penetration of power electronics, this project aims to:

• Develop a methodology for the evaluation of the stability of electrical systems with a high rate
of power electronics through indicators that will be defined during the project;

• Design and validate innovative technological solutions to control power converters, thus
allowing the operation of a network that is exclusively based on power electronics.

Focus on: the MIGRATE project

Preparing the grids of the future

Key points 
• Dates: 4 years, starting in January 2016 
• Budget: €17.9 million, including €16.7 million 

from European H2020 funds 
• Consortium members: 23 partners from 13 

countries including:

RTE is actively involved in this project:

• €1.2 million European Commission funding.

• Leader of the working group on new control laws
for networks that consists solely of power
electronics, with 7 other players.

Source: h2020-migrate.eu
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Enedis and RTE are involved at all geographical levels in order to contribute their expertise and to
encourage the integration of renewable energies. It has a presence:

• At the local level, to carry out connection works, to foster dialogue with the local authorities
and to contribute to the consultation phases on locally-grounded projects.

• At the regional level, particularly in the development of the S3R ENR regional grid connection
schemes and their implementation.

• At national level, in the discussions conducted by the State and CRE (French energy regulator)
regarding the integration of renewable energies: Enedis and RTE oversee the consultation body
for the implementation of the France-wide implementation of the RfG network code, which
defines the requirements for the connection to the grid of power generation facilities,
especially in the case of renewable energy sources connected via power electronics. These
network codes must enable the operators of these networks to ensure the stability of the
electric power system and the safe integration of renewable energies into the electrical system.

• At the European level (interconnections, network codes, etc.), through contributions to the
development of the European directives that articulate how renewable energies will enter the
system as well as by being involved (as participants or pilots) in European projects such as
Market4RES, which aims to study the challenges of the integration of renewable energies in the
European electricity market.

The integration of renewable energies is being prepared at all
geographical scales

Preparing the grids of the future

Local 

Regional 

National

European 
level





The Future of Wind Power
C. The industry is still in the process of 
building up its structure





Wind Observatory. © 2017 BearingPoint France SAS | 80

Jo
b

s
M

ar
ke

t
Fu

tu
re

Fo
cu

s

Industry coordination

An industry with numerous players

The industry is driven by a variety of stakeholders, which can be grouped in three main types:

1. Competitiveness clusters

2. Clusters

3. Other actors

There are five active competitive clusters that are active in
wind energy in France; all are located near offshore wind
development areas: Brittany and the Mediterranean.

They bring together public and private actors and thereby
allow the transfer of knowledge between all these actors. Six
clusters that are active in the field of wind energy have been
identified in France.

Trade groups and federations that bring together professionals
from the wind industry (such as France Énergie Éolienne): FNTP,
FNTR, UFL, Cluster Maritime Français, SER…
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Mapping the actors involved in the industry

Competitiveness clusterKey:

Cluster

France Énergie Éolienne

Other stakeholders

FEE is a key driver of the wind 
industry in the regions thanks to its 

representatives at the regional group 
level.  
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Located in Saint Nazaire, Neopolia EMR brings together more than 100 industrial companies that combine their
know-how in order to find innovative answers to the needs of the renewable marine energies market. Neopolia
is part of the Neopolia network, which is made up of 6 clusters in Loire-Atlantique.

The role of this cluster is to strengthen partnerships with the major players in the renewable offshore wind
market, to build a network of skills, to act as a driver of the renewable offshore wind industry in Loire-
Atlantique by bringing together the players of the industry, to manage R&D projects and to market
comprehensive and collaborative industrial offers.

Zoom on: the Neopolia EMR cluster 

Driving the industry forward

Neopolia EMR offers six integrated solutions for 
renewable offshore wind projects: 

- Project development engineering
- EPCI local public service companies for 

bottom-fixed or floating foundations
- Support for offshore installations
- Operation & Maintenance
- System Health Monitoring
- Monitoring concrete under ocean 

conditions

These solutions, which are championed by flagship 
companies in the industry in France allow:
1. Risk management

- Financial guarantees & adapted contractual 
arrangements

- Strong expertise & offshore references
- Multi-job coordination & control loops
- Redundancy of actors & provisional scenarios

2. Flexible offers
- Adaptable to project constraints
- Deployable on project sites and on export markets
- Integration of key players and local players
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Zoom on: Pépinière Entreprises Énergies Renouvelables (80)

Driving the industry forward

The Pépinière d'Entreprises Energies Renouvelables is a business incubator that is geographically
positioned in the Hauts-de-France and Normandy regions; it contributes to the development of
onshore and offshore wind farms and other renewable marine energies through its operational
actions with SMEs as well as its products and services.

• 1,800 members in fixed-bottom wind, floating wind, tidal and hydro
• Active on the entire French continental seafront
• Co-hosts B2B events at different geographical scales, co-develops and publishes calls for tender (calls for expression

of interest), maps local companies according to their technical family...

Offers customized support for industrial SMEs in Normandy and Hauts-de-France in their relationship with contracting
authorities in France and in Europe from its base in the Oust-Marest incubator (Somme / Seine-Maritime), including 25
local companies via the Windustry scheme, in particular by participating in international trade shows such as Windenergy
Hamburg (28–29 September 2016) and Offshore Wind London (6–8 June 2017).

• Enercon: Onshore wind energy services
• Energie Team:  Development and operation of onshore wind farms
• Eol Armatures:  Installation of metal fittings for onshore foundations and offshore ports

• Technical recruitment sessions in Hauts-de-France on the operation and maintenance of onshore wind farms at 
Pépinière EnR (3 November 2015) FEE / Eole Industrie day at the regional chamber of commerce and industry in Lille, 
on foundation lots, heavy parcel logistics and construction (23 June 2015)

• Windustry France industry meetings in 2010 (Oust-Marest), 2011 (Amiens), 2013 (Le Havre)...
• EMR SEANERGY international convention in Le Havre 21-24 March 2017

• Managing the CCI Business EMR brokerage platform btw contracting authorities and contractors

Supporting diversification in wind and marine renewable energy

Wind companies present in the incubator

Co-hosting national or interregional events on wind power
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The Mediterranean area has major wind energy potential, though it is still unexploited in France as the
bathymetry is only fit for floating offshore wind farms. Pôle Mer Méditerrannée aims to “develop the maritime
and coastal economy on a sustainable basis in the Mediterranean basin, in Europe and in the rest of the world”.

Zoom on: Pôle Mer Méditerranée

Driving the industry forward

Active in the PACA, Corsica and Occitanie regions,
Pôle Mer Méditerranée operates in six strategic
action areas:

- Marine safety and security

- Naval industry and boating

- Marine biological resources

- Environment and coastal development

- Ports, infrastructure and maritime transport

- Marine energy and mining resources (including
offshore wind issues)

13 offshore projects 
funded and certified

Total project budget: 
€ 49 million for floating 

wind power

The 400-member strong (laboratories, large groups,
mid-market companies and SMEs) Pôle Mer
Méditerranée launched a survey of the potential
players in the floating wind energy sector in 2013.
The survey identified 452 potential players, including
40 confirmed in the Provence-Alpes-Côte d'Azur,
Corsica and Occitanie regions. 56 are already
members of Pôle Mer Méditerrannée.

452
Identified 

players56
are 

members 
of the 
cluster

Pôle Mer Méditerranée is
also the organizer of the
international Floating
Offshore Wind Turbines
(FOWT) meetings, along with
the CCI Marseille-Provence
and France Énergie Éolienne.
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One of the objectives of Tenerrdis, a Rhône-Alpes competitiveness cluster, is to provide concrete answers to the
key issues of energy production, storage and management. Tenerrdis aims to increase the competitiveness of
the industrial sub-sectors in new energy technologies through innovation by enhancing partnerships between
players from Rhône-Alpes. It is organized in:

- 5 boards: large companies, SMEs, competence centres, local authorities and non-profits/other 
organizations.

- 6 programmes related to industrial sectors: 
solar, hydroelectricity, biomass/biogas, wind, hydrogen, storage/networks, energy efficiency in buildings.

Zoom on: Tenerrdis

Driving the industry forward

Key figures for 2017: 

• 215 members, of which 
60 in wind power 

• 603 state-approved 
collaborative research 
and development projects 
and demonstrators  since 
the creation of the cluster 

• 234 projects and 
demonstrators with a 
total budget of €1.6 bn
funded to the tune of 
€500 million by the State 
and local authorities

Tenerrdis takes part in building up the structure of the wind industry in the regions:

- By acting as a coordinator between national institutions (DREAL, DIRECCTEs), 
local authorities and intercommunalities, the RACE cluster (the offshore 
specialist), the INDURA cluster (the materials specialist), industrial players and 
research laboratories. 

- By networking industry players and organizing thematic conferences and events 
on wind energy – it co-organized Éole Industrie 2017 with France Énergie
Éolienne on the topic of “Innovation in onshore wind” (28–29 June 2017,  
Auvergne-Rhône-Alpes)

- By providing support to innovative projects

- By helping with the access to public and private funding

Source: tenerrdis.fr
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Zoom on: Wind 4 Future

Driving the industry forward

The Burgundy-based Wind4Future Cluster is a good
example of the industry coordination brought about by
local clusters. Mainly active in the Bourgogne-Franche-
Comté region, the cluster ensures the promotion and
stimulation of the wind industry, as well as coordination
with local authorities. The cluster brings together actors
from across the industry as well as a complete set of
skills and expertise.

The cluster has 90 members, including 70 companies
that employ approximately 1,000 people in wind jobs,
mainly in the Bourgogne-Franche-Comté region.

The cluster aims to roll out training programmes in wind
power, in coordination with local stakeholders (Lycées,
GRETA, IUT, Grandes Écoles), in order to stimulate the
wind industry in Burgundy, to bring together industry
players, and to certify and oversee R&D projects (e.g.,
the Eolbus project in Auxerre) and other actions
directed at support the development of the industry.

Distribution of manufacturers from the Wind4Future Cluster 
that  are active in the Bourgogne-Franche-Comté region





Focus
Economic and fiscal benefits for local 
authorities
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The tax component of wind energy brings in money at all levels of local authorities: municipalities and 
the EPCI local public service companies – the “bloc communal”, the départements and the regions. 

The distribution of the tax collected between local and regional authorities is as follows: 

The share of the Taxe Foncière sur les Propriétés Bâties (TFPB) in the tax earnings of the départements and municipalities is modest.

Generally speaking, the municipalities and the département receive approximately €7,000 and
€3,000, respectively, from the departmental tax office per installed MW per year from all sources of
taxation. The region itself receives less than €1,000 per MW per year.

Thus, with an installed wind capacity of 12,065 MW as at 31/12/2016, total tax revenues collected by 
local authorities in France amounted to approximately €132.7 million in 2016.

Wind farms: an additional source of income for local communities 

Economic and fiscal benefits for local authorities

Bloc communal Départment Region 

100% of the amount 
of the CFE 

• CFE (Cotisation foncière des entreprises – business 
premises contribution)

• CVAE (contribution on business value added), depending 
on farm turnover 

• IFER (flat rate tax on network operators), depending on 
the number of installed MW

27% of the amount of 
the CVAE

70% of the amount of 
the IFER

48% of the amount 
of the CVAE

25% of the amount 
of the CVAE 

30% of the amount 
of the IFER 
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Newly implemented wind power projects generate a local increase in activity by involving local VSEs, SMEs
and middle-market companies on various tasks, including earthworks, roads and services, grid connection
works, etc. A number of projects also use locally-produced masts, which adds additional value at the
regional/national level.

Demand for labour increases during the construction phases and stabilizes over time as industry operators
establish their offices in dynamic wind areas to ensure close monitoring of the wind farms. The jobs created are
skilled jobs in all links in the value chain: electricity, rotating machines, electromechanics, farm operation...

Local electromechanical maintenance companies, which were highly impacted by plant shutdowns, have a new
opportunity to expand their operations because their skills and know-how are in demand by the wind power
industry (repair and maintenance of equipment, supply and/or installation of specific parts, etc.).

Depending on the operations involved the exact stage of the projects, the host territories can experience a
boost in the hospitality and catering sectors as well as an increase in the number of registered households.

The presence of wind farms in a given region boost the development of specific skills locally and is conducive
to the presence of skilled workers. Turbine manufacturers, project developers and local SMEs invest in the
training of the crews that are necessary for their operations. This has resulted in pro-active consortiums of
companies forming to create new training programmes in partnership with local education institutions and
training organizations.

The installation of wind farms contributes to local jobs growth and skill 
development 

Economic and fiscal benefits for local authorities
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The installation of wind farms acts as a catalyst for the energy transition of the regions and wind
farms are potent symbols of a clean and inexhaustible energy source. Many entities such as
municipalities, local public service companies (EPCI), départements and regions act in support of wind
development.

Strongly-grounded private players, the syndicats d’énergie (local authorities in charge of the
management of the electricity and gas concessions), local distribution companies, distribution system
operators (DSOs) and local elected officials are committed to help new wind farms set up successfully,
thereby sending a strong signal of the vitality of the local economy and institutions.

The development of wind farms in a given region is also often conducive to that of other future-
oriented projects, including wood boilers, the rehabilitation of public buildings, local food systems,
etc. This is particularly the case when the wind farm developments form part of a more
comprehensive approach, such as a regional energy, air and climate plan (PCAET – Plan Climat-Air-
Énergie Territorial), or when the regions are given a financial incentive from the Ministry for the
Ecological and Inclusive Transition to become positive energy regions for green growth (TEP-CV).

It also bears mentioning the TEPOS initiative (Positive-energy territories).

Wind energy: a true starting point for the energy transition in the regions 

Economic and fiscal benefits for local authorities





Appendices
A. The wind industry: regional maps 
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Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

Auvergne-Rhône-Alpes

1,650

Greater Lyon

511 MW

57

285 525 525 315

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm

*: Companies with several sites in the 
region

*

*
*

* *
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Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

Bourgogne-Franche-Comté

860

Le Creusot

587 MW

36

110 530 190 30

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm

*: Companies with several sites in the 
region

*
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Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

Bretagne

730

Saint-Allouestre

925 MW

119

230 120 270 110

*: Companies with several sites in the 
region

*
*

Saint-Brieuc

Groix-
Belle Ile

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm

Bottom-fixed offshore 
farm

Floating offshore farm
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Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

Centre-Val de Loire

450

Orléans

986 MW

74

70 80 200 100

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm

*: Companies with several sites in the 
region

*
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Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

Grand Est

1,350

Châlons-en-Champagne 

3,076 MW

220

250 370 510 230

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm

*: Companies with several sites in the 
region

*

*

*

*

*
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Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

1,520

Compiègne – Le Meux

2,836 MW

228

340 350 410 420

Hauts-de-France

*: Companies with several sites in the 
region

*

*

*

*

Dieppe-
Le Tréport 

Dunkirk (in progress)

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm

Bottom-fixed offshore 
farm
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Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

Île-de-France

4,090

Paris

36 MW

4

1,500 890 980 720

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm

*: Companies with several sites in the 
region
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Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

Normandie

600

Val-de-Reuil

680 MW

69

155 145 190 110

*: Companies with several sites in the 
region

FécampCourseulles-sur-Mer

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm

Bottom-fixed offshore 
farm



Wind Observatory. © 2017 BearingPoint France SAS | 104

Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

Nouvelle-Aquitaine

930

Bègles

763 MW

76

320 80 440 90

*: Companies with several sites in the 
region

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm
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Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

Occitanie

1,560

Montpellier

1,241 MW

100

570 140 420 430

*: Companies with several sites in the 
region

*

*

*

*

*

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm

Floating offshore farm

Gruissan

Leucate-Barcarès
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Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

Pays de la Loire

1,460

La Bruffière – Nantes 

744 MW 

87

260 600 280 320

*: Companies with several sites in the 
region

*

*

*

*

Saint-Nazaire

Yeu-Noirmoutier

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm

Bottom-fixed offshore 
farm
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Wind jobs, key figures (end of 2016):

• No. of wind jobs:

• Regional wind capital (ETP):

• Top wind employer:

Distribution of wind jobs in the value chain:

Wind farms, key figures (mid 2017):

• Installed wind power:

• No. of wind farms:

Top manufacturers (MW):

1.

2.

3.

Top wind operator (jobs): 

Studies and 
development

Components 
manufacturing

Engineering & 
construction

Operation and 
maintenance

1 2 3 4

The wind industry: regional maps

Provence-Alpes-Côte d’Azur

780

Avignon

60 MW

8

180 170 290 140

*: Companies with several sites in the 
region

Key:

Operation & maintenance

Engineering & construction

Components manufacturing

Site assessment and 
development services Wind farm

Floating offshore farm

Faraman



Appendices
B. Actors involved in the wind industry, 
by category
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Wind jobs

• Total no. of wind jobs:

• No. of companies:

Standard profile

• Main type of company:

• Average creation date:

Activities in wind

• Distribution of wind jobs:

• Scope of activity:

Top 10 wind jobs

1.

2.

3.

4.

5.

Export

Creation (100% wind) Diversification

Historical activities

6.

7.

8.

9.

10.

Actors involved in the wind industry by category

Developers and/or operators

130

2,750 VSEs

2003

✓✓

84

23
16

4 3
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100

0-10 10-20 20-50 50-100 >100

N
o

. o
f 
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Employment size class 

48%

43% 6%

3%

TPE (<10 salariés)

PME(10 à 250 salariés)

ETI(251  à 5000 salariés)

Grande Entreprise (ou filiale)

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

1. Etudes et Développement 2. Fabrication de composants

3. Ingénierie et construction 4. Exploitation et maintenance

45% 25% 30%

Studies & development Components manufacturing

Operation & maintenance

VSE (<10 employees)

SME  (10–250 employees)

MMC (251–5,000 emp.)

Large group (or subsidiary)
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Wind jobs

• Total no. of wind jobs:

• No. of companies:

Standard profile

• Main type of company:

• Average creation date:

Activities in wind

• Distribution of wind jobs:

• Scope of activity:

Top 10 wind jobs

1.

2.

3.

4.

5.

Export

Creation (100% wind) Diversification

Historical activities

6.

7.

8.

9.

10.

Actors involved in the wind industry by category

Turbine manufacturers and maintenance activities

18

2,030 SMEs

1998

✓✓

✓

5

2

5

2

4

0

2

4

6

0-10 10-20 20-50 50-100 >100

N
o

. o
f 

co
m

p
an

ie
s

Employment size class 

21%
37%

26%
16% TPE (<10 salariés)

PME(10 à 250 salariés)

ETI(251  à 5000 salariés)

Grande Entreprise (ou filiale)

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

1. Etudes et Développement 2. Fabrication de composants

3. Ingénierie et construction 4. Exploitation et maintenance

25% 35% 30%10%

Studies & development Components manufacturing

Operation & maintenance

VSE (<10 employees)

SME  (10–250 employees)

MMC (251–5,000 emp.)

Large group (or subsidiary)
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Wind jobs

• Total no. of wind jobs:

• No. of companies:

Standard profile

• Main type of company:

• Average creation date:

Activities in wind

• Distribution of wind jobs:

• Scope of activity:

Top 10 wind jobs

1.

2.

3.

4.

5.

Export

Creation (100% wind) Diversification

Historical activities

6.

7.

8.

9.

10.

Actors involved in the wind industry by category

Component manufacturers

155

3,680 SMEs

1983

✓

✓

✓

✓

100

19 21
6 9

0

20
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60

80
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0-10 10-20 20-50 50-100 >100N
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Employment size class 

12%

60%

25%

3%

TPE (<10 salariés)

PME(10 à 250 salariés)

ETI(251  à 5000 salariés)

Grande Entreprise (ou filiale)

Wec Mats Béton0% 20% 40% 60% 80% 100%

1. Etudes et Développement 2. Fabrication de composants

3. Ingénierie et construction 4. Exploitation et maintenance

100%

Engineering & construction

Studies & development Components manufacturing

Operation & maintenance

VSE (<10 employees)

SME  (10–250 employees)

MMC (251–5,000 emp.)

Large group (or subsidiary)
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Wind jobs

• Total no. of wind jobs:

• No. of companies:

Standard profile

• Main type of company:

• Average creation date:

Activities in wind

• Distribution of wind jobs:

• Scope of activity:

Top 10 wind jobs

1.

2.

3.

4.

5.

Export

Creation (100% wind) Diversification

Historical activities

6.

7.

8.

9.

10.

Actors involved in the wind industry by category

Civil or electrical engineering / Logistics

161

4,050 SMEs

1986

✓

✓

N
o

. o
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p
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ie
s

Employment size class 

102

16 22
12 9
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80
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0-10 10-20 20-50 50-100 >100

15%62%

19%

4%

TPE (<10 salariés)

PME(10 à 250 salariés)

ETI(251  à 5000 salariés)

Grande Entreprise (ou filiale)

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

1. Etudes et Développement 2. Fabrication de composants

3. Ingénierie et construction 4. Exploitation et maintenance

100%

Engineering & construction

Studies & development Components manufacturing

Operation & maintenance

VSE (<10 employees)

SME  (10–250 employees)

MMC (251–5,000 emp.)

Large group (or subsidiary)
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Wind jobs

• Total no. of wind jobs:

• No. of companies:

Standard profile

• Main type of company:

• Average creation date:

Activities in wind

• Distribution of wind jobs:

• Scope of activity:

Top 10 wind jobs

1.

2.

3.

4.

5.

Export

Creation (100% wind) Diversification

Historical activities

6.

7.

8.

9.

10.

Actors involved in the wind industry by category

Maintenance (including subcontracted maintenance)

58

1,040 SMEs

1988

✓✓

Atlantique Marine 
Services

N
o

. o
f 

co
m

p
an

ie
s

Employment size class 

34

9
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0-10 10-20 20-50 50-100 >100

23%
57%

18%

3%

TPE (<10 salariés)

PME(10 à 250 salariés)

ETI(251  à 5000 salariés)

Grande Entreprise (ou filiale)

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

1. Etudes et Développement 2. Fabrication de composants

3. Ingénierie et construction 4. Exploitation et maintenance

100%

Engineering & construction

Studies & development Components manufacturing

Operation & maintenance

VSE (<10 employees)

SME  (10–250 employees)

MMC (251–5,000 emp.)

Large group (or subsidiary)
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Wind jobs

• Total no. of wind jobs:

• No. of companies:

Standard profile

• Main type of company:

• Average creation date:

Activities in wind

• Distribution of wind jobs:

• Scope of activity:

Examples of companies

Export

Creation (100% wind) Diversification

Historical activities

Engineering consultancy and expertise

Actors involved in the wind industry by category

171

1,520 SMEs

1990
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Employment size class 

118

29
21

4 0
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120

0-10 10-20 20-50 50-100 >100

24%
56%

19%

2%

TPE (<10 salariés)

PME(10 à 250 salariés)

ETI(251  à 5000 salariés)

Grande Entreprise (ou filiale)

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

1. Etudes et Développement 2. Fabrication de composants

3. Ingénierie et construction 4. Exploitation et maintenance

100%

Engineering & construction

Studies & development Components manufacturing

Operation & maintenance

VSE (<10 employees)

SME  (10–250 employees)

MMC (251–5,000 emp.)

Large group (or subsidiary)
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The 311 members of France Énergie Éolienne
2W WIND WORK
3D ENERGIES
3E
ABB France
ABIES
ABO WIND
ABSOLUVENT
ACOEM
ACOFI GESTION
ACCSYS SAFETY PACK
ADI (Agence de développement et 
d'innovation Nouvelle-Aquitaine)
AFE-CEBES
AFPA
AGGREKO France
AGROSOLUTION
AILENERGIE Champagne Ardenne
AIRBUS SAFRAN LAUNCHERS SAS
AUDDICE ENVIRONNEMENT
AKUO ENERGY
ALLIANCE DES VENTS
ALLIANZ CAPITAL PARTNERS GMBH
ALPIQ ECOPOWER France SAS
ALPHA D'ACCES DIFFICILE
ALTER & GO CONCERTATION
ARCADIS ESG
ARKOLIA ENERGIES SAS
ARTHIS ENERGIE
ATALANTE ENERGIES
ATIS SAS
ATLANTIQUE MARITIME SERVICES
AXPO France SAS
BAYWA R.E France
BDO ILE DE France
BIOTOPE
BKW ENERGIE AG
BL FINANCE
BLET MEASUREMENT GROUP
BMH AVOCATS
BNP PARIBAS
BORALEX SAS
CABINET RAVETTO ASSOCIES
CADEVE
CAISSE DES DEPOTS ET CONSIGNATIONS
CALYCE DEVELOPPEMENT
CAN INDUSTRIE
CEDEP SARL
CENTRALES NEXT SAS
CEPS
CERIB
CETIM
CFAI DU DAUPHINÉ
CG SALES NETWORKS France
CGN EUROPE ENERGY

LPA - CGR AVOCATS
CHAPELLE D'EOLE
CHARIER GC
CHOMARAT
COLAS
CORDIA
CORNIS SAS
CREDIT COOPERATIF
CREDIT INDUSTRIEL ET COMMERCIAL
CSO ENERGY SARL
CSTB
CT IPC
C.V.A. S.p.A.
DAVID ENERGIES
DEC + SAS
DEKRA INDUSTRIAL
DELAVAUD
DELHOM ACOUSTIQUE
DELOITTE & Associés (SCP)
DEMETER PARTNERS
DEUTSCHE WINDTECHNIK
DEWI France
DIALIGHT
DLA PIPER France LLP
DLGA
DNV GL
E6 SA
ECO DELTA
ECOCEM France
ECOLE CENTRALE NANTES
ECOTERA DEVELOPPEMENT SAS
RINA CONSULTING
EDPR France HOLDING
EIFFAGE ENERGIE MAINE BRETAGNE
EIFFAGE ROUTE NORD EST
EIFFAGE ROUTE SUD OUEST
EIMP
ELANTAS EUROPE GMBH
ELATOS
ELEC-ENR SASU
ELEMENTS SAS
ELICIO France
EMERGYA WIND TECHNOLOGIES 
HOLDINGS N.V.
EnBW Energie Baden-Württemberg AG
ENCIS WIND
ENERCON GMBH
ENERCOOP SCIC - SA
ENERFIP
ENERGIE EOLIENNE France
ENERGIETEAM
ENERPOLE
ENERTRAG
ENERYO

ENOVOS
ENVINERGY TRANSACTION
EOL-C
EOLEC
EOLE CONSTRUCTING
EOLFI
EOLISE SAS
EOLTECH
EOS WIND France
EPURON SAS
ERG EOLIENNE France
ERG GEOTECHNIQUE
ESI France
EUROCAPE NEW ENERGY France
EUROVIA
EUROWATT France
EVEROZE
EVERSHEDS
EWZ
EZ-NERGY
FAST
FIDAL
FILHET-ALLARD ET COMPAGNIE
FONDEOLE
FORCES EOLIENNES DU GEVAUDAN
FOURE LAGADEC
FRANCEOLE
FREYSSINET France SCCM & GPF
GAS NATURAL FENOSA
GESTAMP WIND
GE WIND
GEG ENR
GIDE LOYRETTE NOUEL AARPI
GLOBAL WIND POWER France
GOTHAER
GP-Joule France SARL
GRAS SAVOYE
GREEN ACCESS
GREENSOLVER
GROUPE ETCHART
GROUPE VALECO
H2AIR
HAWK
HEICO France
HELIOPALES
HYDAC SARL
HYDRONEXT
IAC SIM ENGINEERING
IDEOL
IDEX SERVICES
IEL DEVELOPPEMENT
IFM ELECTRONIC
IFP Energies Nouvelles
IN CONTROL France

INNERGEX ENERGIE RENOUVELABLE INC
INEO RESEAU EST
INERSYS - SYSCOM
EUROWATT DEVELOPPEMENT
INTERVENT SAS
ISEG France
IWB ENERGIE France
JIGRID
JOHN LAING PLC
JP ENERGIE ENVIRONNEMENT
JUSTY Ingéniérie Energies
KALLIOPE
KALLISTA
KDE ENERGY FRANCE
KELLER FONDATION SPECIALES
KLUBER
KPMG
LA COMPAGNIE DU VENT
LACOURTE RAQUIN TATAR (SCP)
LANGA
LENDOSPHERE
LES VENTS MEUSES DU SUD
LHOTELLIER
LINKLATERS
LM WIND POWER
LUMO
LYCEE DHUODA
MARSH SAS
MASER Engineering
MD WIND
MERSEN France Amiens
METEODYN
METEOLIEN
METROL
MGA
MIROVA
MISTRAL ENERGIE
MW ENERGIES
NATIXIS ENERGECO
NATURAL POWER
NCA ENVIRONNEMENT
NEOEN
NET WIND
NIDEC
NIEVRE ENERGIES
NORDDEUTCHE LANDERBANK 
GIROZENTRALE
NORDEX FRANCE
NORIA
NORTON ROSE FULBRIGHT LLP
NOTUS ENERGIE France
NOUVERGIES
NRG SYSTEMS INC.
NTR

OBSTA
OMEXOM RENEWABLE ENERGIES
ORMAZABAL France
OSTWIND INTERNATIONAL
OTT France
OUEST NORMANDIE ENERGIES MARINES
P & T TECHNOLOGIE SAS
PARTNAIRE
PLANETA France SAS
PLENR SARL
POLE MEDEE
POMA LEITWIND
PÖYRY MANAGEMENT CONSULTING 
France
PRINCIPLE POWER France
PWC Société d'Avocats
PXL SEALS
QOS ENERGY
QUADRAN
QUALICONSULT EXPLOITATION
QUENEA ENERGIES RENOUVELABLES
RBA
REED SMITH LLP
RENVICO
RES
ROMO WIND
RP GLOBAL France
SAFIER INGENIERIE
SAG France
SAINT-LAURENT ENERGIE
SAMEOLE
SARL DU MONT FAVERGER
SBM France
SCHNEIDER ELECTRIC
SE LEVAGE
SEL GROUPE
SEM SIP ENR
SENEV SARL
SENVION
SEPE DE LA CHAPELLE SAINT ANNE
SEREEMA
SERGIES
SIEMENS GAMESA RENEWABLE ENERGY
SITE A WATTS DEVELOPPEMENT
SK & PARTNER
SKYWORK
SOCIETE GENERALE
SOCOTEC France
Société d'Eolienne Caribéenne
SOFIVA ENERGIE
SOLEIL DU MIDI
SOLVEO ENERGIE
SPELEM SAS
SPIE FONDATIONS

STATKRAFT MARKETS GMBH
STATOIL ASA
STEAG NEW ENERGIES GMBH
SUN AIR SMART ENERGY
TECH INTER
TERRE ET LAC CONSEIL
TEXSYS
THALES UNDERWATER SYSTEM
TRACTEBEL
TRANSINIUM
TRIODOS FINANCE BV
TSPS
UNIFERGIE - CREDIT AGRICOLE
VAL D'EOLE
VALOREM
VATTENFALL ENERGIES SA
VELOCITA ENERGIES
VERDI
VENATHEC
VENDEE ENERGIE
VENT D'EST
VENTIS
VENTS D'OC ENERGIES RENOUVELABLES
VENTS DU NORD
VERSPIEREN
VESTAS FRANCE
VOERAL ENERGIES S.L.
VOLKSWIND FRANCE SAS
VOLTA AVOCATS
VOLTALIA
VOL-V SAS
VRYHOF
VSB ENERGIES NOUVELLES
VULCAIN
WATSON, FARLEY & WILLIAMS LLP
WEB ENERGIE DU VENT
WIND FOR FUTURE
Windparkservice France SARL
WIND PROSPECT
WINDSTROM France
WINDVISION France SAS
WISEED
WKN France
WPD SAS
WPD OFFSHORE
ZEPHYR

Partners:
Pôle Mer Méditerranée
CCI Business
France Énergies Marines
Office franco-allemand pour la 
transition énergétique (OFATE)
Cluster maritime français




