Analysis of the French wind power industry:
employment, the market and the future of wind power
October 2018

Every year, France Énergie Éolienne hosts the National Wind Power
Congress (Colloque National Éolien), a key event in the industry.
The 9th edition, to be held on 17 and 18 October 2018, will focus
on innovation. The theme of the congress is “Energy Transition:
Wind Power at the Heart of the Regions”.
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Foreword

France has set itself ambitious renewable energy targets: by 2030, 32% of total national energy use must come from
renewable sources, with 40% of electricity coming from renewable sources. Both offshore and onshore wind power will play
a key role in France’s energy transition.
France had a grid-connected onshore wind capacity of 13.5 GW as of the end of 2017, against a target of 15 GW by the end
of 2018, set by the multiannual energy plan (Programmation pluriannuelle de l’énergie – PPE). The PPE has also set a target
of 21.8–26.0 GW capacity by the end of 2023. As the first PPE deadline approaches, the revision of this energy policy
instrument should reaffirm the ambitious targets of the wind industry. Even though results are in line with the expected
trajectory, the French government will continue to provide strong support for the wind industry. I am convinced that we still
have much we can do to ensure the achievement of our goals.
The first year of Emmanuel Macron’s presidency has demonstrated the government’s strong commitment to renewable
energies.
The working group on onshore wind, headed by Sébastien Lecornu, has ushered in a new approach to France’s renewable
energy potential. In January, new measures were introduced to improve local support for wind projects (such as limiting
blinking warning lights on top of turbine towers, promoting crowdfunding opportunities and sharing economic benefits with
host communities), to simplify administrative procedures for wind farm renewal and to open up new spaces hitherto offlimits to wind power. Most importantly, legal options for challenging wind power projects have been reduced, allowing the
set-up time of onshore wind projects to be halved thanks to a reduction in delays caused by repeated litigation.
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Foreword

I wish to commend the success of the working group on onshore wind energy, as well as the motivation and commitment of
all involved, including industry professionals, local officials, MPs, environmental organizations and public bodies. I will
personally ensure that the measures resulting from these deliberations are brought to fruition.
Concurrently, the government has taken decisive action to fast-track marine energies, such as fixed-bottom and floating
offshore wind power, as they have a critical role to play in the energy transition. However, the development of renewable
energies on a massive scale can be realized only if competitive prices are achieved, which involves lowering the costs of
ongoing projects, streamlining the regulatory framework and providing a clear outlook over several years.
To this end, the government renegotiated feed-in tariffs for six previously approved offshore wind projects in March 2018,
thus ensuring a lower cost for the community while strengthening the offshore wind power sector. I am particularly pleased
with the quality of the discussions held with the industry. This move will allow the completion of these first six offshore wind
farm projects, while securing a 40% reduction in the cost to the public purse.
In addition, based on the feedback from our working group and on international best practices, the government has
modernized and streamlined the regulatory framework for future calls for tenders in offshore wind power. The new
framework now provides successful tenderers with the opportunity to apply for an “envelope permit” that allows them to
incorporate changes and adapt their initial project within stated limits after having secured the necessary approvals.
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Foreword

Thanks to upstream state involvement and project flexibility, public expectations can be better accommodated and the
completion of projects safeguarded. The latest technological advances can also be leveraged, authorization procedures
expedited and project development fast-tracked.
Finally, I wish to commend the vital role of wind power professionals. They implement the energy transition on a daily basis
and prove that the underlying momentum of this transition leads to employment and value creation throughout the country.
I would like to highlight figures from the FEE, which indicate 17,100 wind power jobs in France as of 2017, a 7.8% year-onyear increase.
With each day that passes, we bring the ecological and inclusive transition a little closer to reality. Through our resolute
determination, combined efforts and close collaboration, we will bring about this transition as rapidly as possible.

François de Rugy
Ministre d'Etat, Minister for the Ecological and Inclusive Transition.
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Editorial
Three years after the enactment of the Energy Transition for Green Growth Act, wind power capacity continues to grow in
France, exceeding 13.8 GW at the end of 2017. Last year also set a record in terms of new connections, with nearly 1.7 GW of
new capacity connected to the grid. Wind power accounted for 5% of France's electric power consumption in 2017. This
vitality, set to continue in 2018, will help France achieve its objectives of an installed capacity of 15,000 MW in onshore wind
power 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 1,230 jobs created in 2017 and more than 2,600 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 France.
Prepared in collaboration with the consulting firm BearingPoint, the 2018 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 in relation to the four previous editions have been highlighted. It is based on a comprehensive census of all market
participants regarding 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. Furthermore, this year we will examine in detail the topics of training, social and economic
benefits, the power system, offshore wind, as well as as large-scale regional wind maps.
We hope you enjoy reading this 2018 edition of the Observatory.
Nicolas Wolff and Cécile Maisonneuve
President and vice-president of the Industry commission
France Énergie Éolienne
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Emmanuel Autier
Partner in charge of the Utilities sector
BearingPoint
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Wind power jobs
A. Steady growth for the wind power industry

Wind Observatory. © 2018 BearingPoint France SAS | 11

France’s 17,000 wind power jobs: the current situation

With their strong local ties, these companies are helping to shape regional wind power employment by positioning
themselves within this promising market, the development of which is overseen by the government’s multiannual energy
plans (PPEs). Total installed capacity in France had reached 13,760.35 MW as of 31 December 2017.

FOCUS

French companies are investing in production facilities and R&D in offshore wind. The growth in offshore wind is therefore
boosting employment and making French business export-ready.

THE MARKE T

These jobs were created by 1,070 active companies forming a diversified industrial base. Located throughout France, these
companies range in size from small businesses to large industrial groups.

THE FUTURE

In line with the 2017 edition, this new Observatory confirms that the industrial wind power sector has maintained its
growth momentum. In 2017, a total of 17,100 direct and indirect jobs were reported throughout the value chain,
representing a 7.8% increase compared with 2016 and growth of over 18% since 2015.

WIN D JOBS

The industry continued to expand in 2017, with a 7.8% increase in wind power jobs, or 1,230 additional
jobs
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1,230

1,070

extra wind power jobs in 2017 in…

companies operating in the wind industry

Figures as of 31/12/2017
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in France, including…

THE FUTURE

17,100 wind power jobs

THE MARKE T

installed in France

FOCUS

13,760 MW

WIN D JOBS

Key figures of the 2018 Wind Power Observatory

France’s 17,000 wind power jobs: the current situation

This regional event is held every year somewhere in France. It offers
technical visits and conferences and provides a forum for industry
professionals to meet and exchange information.
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THE MARKE T

THE FUTURE

Opposite, the last edition of the annual Éole Industrie conference, which
took place in Nantes on 25 and 26 June 2018 on the theme of “Onshore
and offshore wind power: perspectives and technological innovation”.

FOCUS

The structuring of the wind energy sector is underpinned by the growth in
the number of wind farms installed in France. With more than 13.8 GW of
installed capacity as of 31 December 2017, wind power has succeeded in
organizing itself as an industry, first in onshore wind power and now in
offshore wind... Industry players ranging from small businesses to large
corporations gather during industry events such as the annual WindEurope
conference, France Énergie Éolienne’s (FEE) National Wind Power
Conference, FEE’s Éole Industrie Conference and FEE’s occupational safety
and health seminar.

WIN D JOBS

The Observatory confirms that the industry is thriving and enhances the involvement of key players
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WIN D JOBS

Employment trends in wind power from 2015 to 2017
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2017

17,000 wind power jobs: the current situation

2. Component Manufacturing:

E.g. casting parts, mechanical parts, rotor blades, nacelles, masts, yaw
drives and bearings, brakes, electrical equipment for wind turbines and
the electrical grid

3. Engineering & Construction:

E.g. assembly, logistics, civil engineering, power grid and wind farm
electrical engineering, erection, grid connection

4. Operations & Maintenance:

E.g. commissioning, operations, maintenance, repairs, site treatment,
energy management by aggregators

THE MARKE T

E.g. engineering consultancies, wind measurement, geotechnical
measurement, technical expertise, performance monitoring companies,
developers, financial institutions

FOCUS

1. Planning & Design:

THE FUTURE

The French wind power industry has businesses operating along the entire value chain, providing wind power jobs within the
following key activities:

WIN D JOBS

A strong focus on component manufacturing, engineering and construction

“Engineering & Construction” and “Operations & Maintenance” show a very marked increase over the previous
editions of the Observatory, increasing by 24.9% and 24.4%, respectively, from 2016 to 2018. These trends reflect the
continued increase in total installed capacity, which experienced strong growth in 2017.
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WIN D JOBS

Employment trends in the wind power value chain: wind power jobs since 2015
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4.
4. Operations
Exploitation&etMaintenance
Maintenance

FOCUS

5 000

+24.9%

+24.3%

17,000 wind power jobs: the current situation

Turbine manufacturer
Developer
Developer and/or operator

✓
✓
✓
✓

✓

Engineering &
Construction

Operations &
Maintenance

✓

✓

✓

✓
✓

Operator

✓

Component manufacturer
Civil and electric engineering
Logistics
Maintenance
Other service providers

✓

✓
✓

✓

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

These companies are organized around a cluster of approximately 100 SMEs; they are predominantly young, have a strong
entrepreneurial spirit and a pool of diversified expertise, which is a key driver of growth for the wind power industry.
These companies are highly responsive, as can be seen in the growth in wind power jobs in 2017.
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THE MARKE T

Engineering consultancy & expertise

Component
manufacturing

THE FUTURE

Planning & Design

FOCUS

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

WIN D JOBS

Diversified players throughout the value chain

Wind power employment since 2015, by category of value chain participant
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4,884
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WIN D JOBS

6 000

Wind power jobs
B. An industry that continues to create jobs across France
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Spatial distribution of wind power jobs in France

•

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, traditionally industrial regions that are
diversifying their economic activities and are specialized in component manufacturing for the wind industry;

•

The Mediterranean (South-Provence-Alpes-Côte d’Azur and Occitanie regions), which is the cradle of the wind power
industry and where several historical players are established.

THE MARKE T

The Grand Est and Hauts-de-France regions, where wind power is currently progressing rapidly, contributing to local
economic vitality;

FOCUS

•

THE FUTURE

The geography of wind power jobs highlights the fact that wind energy employment is present across all regions of France:

WIN D JOBS

A dense regional network
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THE MARKE T

Île-de-France

THE FUTURE
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Wind power jobs by region
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Spatial distribution of wind power labour pools
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Contribution of the wind sector to regional employment
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Wind power jobs in Planning & Design
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Non-exhaustive list of logos
Multisite companies
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Wind power jobs in Component Manufacturing
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Wind power jobs in Engineering & Construction
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Regional wind power jobs in Engineering & Construction
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Multisite companies
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The wind power market
A. Overview of the wind power market
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Overview of the wind power market

With more than 1.7 GW grid connected in 2017, the development of the wind energy industry is now in line with 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 the momentum. The
findings of the wind power taskforce headed by secretary of state Sébastien Lecornu is expected to result in a simplification
of the regulatory framework and an acceleration of wind power development in France. 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 2018 onwards.
(1) Source:
FEE – press release dated 18 January 2018
RTE, SER, Enedis and ADEeF – Panorama of renewable power in 2017
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THE MARKE T

THE FUTURE

The performance of the industry has brought about strong growth in wind power jobs in France, thereby strengthening the
industrial structure of the sector and contributing to regional economic dynamism. Job creation is set to continue, driven by
the growth in the number of wind farms. The strengthening of the power grid and the anticipation of new capacities were
also key drivers of growth in 2017.

FOCUS

With 1.7 GW installed in 2017, France has maintained a strong level of growth in its installed wind power capacity for the
second year in a row, thus reaching a total installed capacity of 13,760 MW as of 31 December 2017. The recent acceleration
of installed and grid-connected volumes is due to a relatively stable economic context regarding wind power as well as a
strong political will to streamline procedures, including environmental procedures. The adoption the Law on Energy
Transition for Green Growth has also brought increased visibility over the long-term for renewable energies, including wind
power.

WIN D JOBS

Onshore wind power capacity is increasing in line with the 2018 PPE objective but falls short of
expectations for 2023

Increase in installed wind power capacity in France from 2000 to mid-2018
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Overview of the wind power market

French offshore wind power timeline since 2011
2011: The first call for tenders for bottom-fixed offshore wind power is issued and awarded in 2012 to four projects for a total of approximately 2 GW.
2013: The first call for tenders for bottom-fixed offshore wind power is issued and awarded in 2014 to two projects for a total of approximately 1 GW.

2015: The call for proposals for pilot floating offshore farms is launched and awarded in 2016 to four projects for a total of 96 MW.
2016: The third call for tenders for bottom-fixed offshore wind off the coast of Dunkerque is issued; attribution is projected for early 2019.

THE MARKE T

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 this, at 20 GW.
Germany should surpass its 2020 target of 6.5 GW and is expecting to achieve 15 GW by 2030.

THE FUTURE

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

WIN D JOBS

Positioning France in a growing European offshore wind market

2017: France’s first offshore wind turbine, Floatgen, is launched. It is then commissioned on the SEM-REV RME test site (off the coast of Le Croisic) in 2018.

2019: Desired launch date for the first call for tenders for commercial floating offshore wind. Projected adoption of strategic seafront documents (regarding the planning
of offshore wind and maritime activities).
2020–2021 or later: Commissioning of the projects of the first call for tenders for fixed-bottom offshore wind; commissioning of the pilot floating wind farms.
2023–2024: Commissioning of the projects of the second call for tenders for fixed-bottom offshore wind.
2025-2026: Proposed commissioning of the commercial floating offshore wind projects.

Source: FEE 2018, France Énergies Marines
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FOCUS

2018: The offshore wind projects of the first and second call for tenders are confirmed.

Overview of the wind power market

Offshore wind turbines are cutting-edge technology, both innovative and mature, specifically designed for the highly
challenging marine environment. They are more productive than onshore turbines as they can harness stronger and more
regular winds.

WIN D JOBS

These new facilities generation offshore renewable energy generation will both help achieve the national objectives for
diversifying the energy mix and help bring about a vibrant wind power sector with the capacity to reach new markets
abroad. Several plants and hundreds of wind power jobs have already been created; several thousand more will emerge
following the installation and commissioning of the current projects (see the focus devoted to the 2018 Observatory of
marine and offshore wind energy).

THE MARKE T

France boasts many advantages for offshore wind power, including its extended maritime boundaries, its
industrial, energy and maritime expertise and its robust port infrastructure

FOCUS

Feedback from the first French call for tenders and the progress in
the wind sector in Europe should lead to a significant decrease in
offshore wind costs in France starting from the third call for
tenders for bottom-fixed offshore wind (Dunkerque/Dunkirk) and
beyond. The planning of all wind farms, both in terms of time and
space, will allow the smooth, sustainable and efficient
development of offshore wind.
The industry’s initial objective of putting 18 GW into operation by
2030 represents a coverage of approximately 0.7% of
Metropolitan France’s marine area.

THE FUTURE

Planning for offshore wind power and experience feedback

BARGE

SEMI-SUBMERSIBLE

SPAR

TENSION-LEG PLATFORM (TLP)

The four leading technologies in floating wind turbines, three of which
are planned in France: barge, semi-submersible and tension-leg
platform.

Source: FEE 2017, France Énergies Marines
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Bottom-fixed offshore wind: six winning projects

Le Tréport
SG 8.0-167 DD
62 turbines – 496 MW
Application submitted

Fécamp
Haliade 150
83 turbines – 498 MW
Environmental permit delivered;
concession signed

THE MARKE T

Dunkerque (Dunkirk)
Call for tender in
progress
450 – 600 MW

Saint-Brieuc
SG 8.0-167 DD
62 turbines – 496 MW
Environmental permit delivered;
concession signed
Saint-Nazaire
Haliade 150
80 turbines – 480 MW
Environmental permit delivered;
concession signed

2.9 GW*
€10 billion of
investment

*Excluding Dunkerque/Dunkirk
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FOCUS

THE FUTURE

Courseulles-sur-Mer
Haliade 150
75 turbines – 450 MW
Environmental permit delivered;
concession signed

Yeu-Noirmoutier
SG 8.0-167 DD
62 turbines – 496 MW
Application submitted

WIN D JOBS

Overview of the wind power market

Overview of the wind power market

The first pilot projects (see table below) are continuing their development in Brittany and the Mediterranean, following
ADEME’s 2016 call for projects.
Objective: to validate the performance of the
combination of a wind turbine and a floating foundation
Capacity: 2 MW (Vestas V-80)
Installation location: Le Croisic
Water depth: 33 m
Consortium:

Farm

Characteristics

Faraman

3 turbines – 24 MW

Groix-Belle Île

4 turbines – 24 MW

Gruissan

4 turbines – 24 MW

LeucateBarcarès

4 turbines – 24 MW

Source: FEE 2018, France Énergies Marines
Wind Observatory. © 2018 BearingPoint France SAS | 38

Industrial partners

FOCUS

FLOATGEN, a floating wind turbine demonstrator

THE MARKE T

The western seaboard, particularly off the coast of Brittany, is also endowed with highly favourable resources for floating
offshore wind farms. Beyond the pilot farm planned off the coast of Groix-Belle Île, the industry aspires to develop and
commission at least 3 GW of commercial projects by 2030.

THE FUTURE

In France, the Mediterranean Sea has substantial wind power potential for the installation of floating wind farms due to its
highly favourable and regular wind regimes as well as its bathymetry (the ocean floors drop very steeply to a depth of
more than 60m). Three 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. Every year for the past five years, Pôle Mer Méditerranée, the MarseilleProvence Chamber of Commerce and Industry and FEE have held FOWT, the largest floating offshore wind event on the
French Mediterranean coast.

WIN D JOBS

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

Overview of the wind power market

Source: Observatory of marine energy [Observatoire des énergies de la mer] 2018
Wind Observatory. © 2018 BearingPoint France SAS | 39
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THE FUTURE

At the end of 2017, offshore wind power accounted for 82%
of FTEs in the MRE industry – 2,173 FTEs – (61% of which
were in bottom-fixed offshore and 21% in floating offshore, or
1,617 FTEs and 556 FTEs, respectively).
This is an increase in FTEs compared to the end of 2016, with
an extra 318 FTEs for bottom-fixed offshore and 140 FTEs for
floating offshore. This increase in employment in the field of
offshore wind power is mainly thanks to the ramp-up of
industrial sites, export and the new pilot floating offshore
farms.
Wind power is the main source of revenue for marine
technologies in France. Offshore wind power is also the
technology that accounts for the largest share of MRE
investments, with 84% of total investment in the field.

FOCUS

The Observatory of marine energy, which was commissioned by the Cluster Maritime Français, published its analysis report
(www.merenergies.fr) of the marine renewable energy (MRE) industry in France.

WIN D JOBS

Focus on the Observatory of marine energy: jobs in offshore wind and its place in MREs

Overview of the wind power market

Source: Observatory of marine energy [Observatoire des énergies de la mer] 2018
Wind Observatory. © 2018 BearingPoint France SAS | 40
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THE FUTURE

In micro enterprises, 37% of jobs are related to offshore wind power (14%
in bottom-fixed offshore and 23% in floating offshore). These companies
tend to support maturing technologies.
In SMEs, 68% of jobs are related to offshore wind power (31% in bottomfixed offshore and 37% in floating offshore).
In intermediate-sized enterprises (between 250 and 4,999 employees),
83% of jobs are related to offshore wind power (65% in bottom-fixed
offshore and 18% in floating offshore). These companies are primarily (or
even exclusively) focused on cutting-edge technologies.
FTEs in large enterprises (more than 5,000 employees) are for the most
part related to offshore wind power, accounting for 93% of the total (78%
in bottom-fixed offshore and 15% in floating offshore). The priority for
large companies in marine renewables continues to be in developing
offshore wind power, both in France and in export markets.

FOCUS

There is a very high correlation between company size and the technologies they focus on. Micro
enterprises and SMEs (Small and Medium-sized Enterprises) tend to explore new technologies whereas
intermediate-sized enterprises (between 250 and 4,999 employees) and large enterprises focus their
efforts on technologies that are considered mature (such as fixed-bottom offshore).
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Focus on the Observatory of marine energy: the distribution of FTEs in offshore wind by company size

Overview of the wind power market

Source: Observatory of marine energy [Observatoire des énergies de la mer] 2018
Wind Observatory. © 2018 BearingPoint France SAS | 41
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THE FUTURE

The Sud-Provence-Alpes-Côte d’Azur and Île-de-France regions
experienced a small net loss in FTEs between the end of 2016
and 2017. For the former, the decrease is due to the reduction in
the offshore wind headcount in several SMEs. For the latter, the
loss can be attributed to the allocation of developers from the
headquarters to the sites of future offshore projects.

FOCUS

Total employment in marine renewables has been increasing in
France since the end of 2016. Over half of FTEs in marine
renewables are located in the Pays de la Loire region, which
clearly demonstrates how advanced the region is in all fields
related to marine renewables, including offshore wind. As a
result, it is strengthening its position in the sector via the number
of jobs created, with a net gain of 490 FTEs in the region. Two
other regions have experienced strong growth in employment in
marine renewables since the end of 2016: Brittany (with a net
gain of 69 FTEs) and Normandy (with a net gain of 107 FTEs).

WIN D JOBS

Focus on the Observatory of marine energy: the distribution of FTEs in marine renewables by company size

Overview of the wind power market

FOCUS

12 operators manage an installed capacity of more than 300 MW. Among them, the ENGIE Group is the largest wind power
operator in France; it manages more than 1,900 MW, including its subsidiaries and affiliates (Engie Green, CNR). EDF Energies
Nouvelles ranks second with 1,488 MW in France, followed by Energieteam, which manages 802 MW.

THE MARKE T

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

THE FUTURE

The French industrial landscape in onshore wind power consists of a dozen turbine manufacturers. The four largest have
more than 1,460 MW of installed capacity each and combined they represent more than 80% of the total installed capacity.
All turbine manufacturers active in the French market hail from the European Union.

WIN D JOBS

A competitive European market that continues moving forward towards further consolidation

Source: FEE 2018
Wind Observatory. © 2018 BearingPoint France SAS | 42

Installation of wind farms in mid-2018, by manufacturer and operator

MW installed(1) by manufacturer

MW installed(1) by the operator (both directly and for a third party)
468

1455

*

1923

3880
1488
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Combined wind power capacity in France:
14,354 MW as of 30/06/2018

802

3626
2415
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771
596

567
558

1914

80% of the MW

532

1521

THE FUTURE

410
397

799

380
374

80

330
314

41

285

FOCUS

262

9

213
3

211
201

Other

66
0

178
1000

2000

3000

4000

162

5000
0

(1): Installed = grid-connected
Data from the FEE database as of 01/07/2018
The data for the last semester are consolidated on the next semester
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*CNR farms operated by EnergieTEAM
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Annual installed capacity by manufacturer

MW installed by manufacturer
in the calendar year 2017 (rounded to the nearest unit).
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580

477

THE FUTURE

221

Installed wind
capacity in 2017:
1,692 MW

184

FOCUS

166

55

9

0

100

200

300
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Overview of the wind power market

Three regions have installed more than 200 MW in 2017: Hauts-de-France, Grand Est and Occitanie. These regions account
for more than 60% of installed wind farms in 2017.

FOCUS

THE FUTURE

Hauts-de-France and Grand Est are the main wind power regions, with a combined installed wind power capacity of more
than 3 GW and a total of 279 and 241 wind farms, respectively.

THE MARKE T

Wind capacity is distributed all over the country, with 1,260 wind farms featuring more than 7,370 wind turbines located in
all regions of mainland France as well as in the French Overseas Territories.

WIN D JOBS

Highly dynamic regions

Source: FEE - 2018
Wind Observatory. © 2018 BearingPoint France SAS | 46

Brittany
1,000 MW

Pays de la
Loire
840 MW

Île-deFrance
47 MW
Centre–Valde-Loire
1,060 MW

Grand Est
3,347 MW

Bourgogne–
Franche-Comté
637 MW

Auvergne–
Rhône-Alpes
610 MW

NouvelleAquitaine
940 MW

Hauts-de-France

3,512

2,846

666

2

Grand Est

3,347

3,074

273

3

Occitanie

1,408

1,227

181

4

Centre-Val de
Loire

1,060

989

70

5

Brittany

1,000

925

75

6

NouvelleAquitaine

940

760

179

7

Pays de la Loire

840

743

96

8

Normandy

776

680

96
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588
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610

512

98

60

60

0
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10

Occitanie
1,408 MW

Sud-Provence-AlpesCôte d’Azur
60 MW

Corsica
20 MW

Total installed wind farm capacity – in MW
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11

BourgogneFranche-Comté
Auvergne-RhôneAlpes
Provence-AlpesCôte d’Azur

12

Île-de-France

47

32

15

13

Corsica

20
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0

14,257
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1,798

Excluding overseasTotal
territories

1,20
0

Source: FEE - 2018
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Normandy
776 MW

1

THE FUTURE

Hauts-de-France
3,512 MW

FOCUS

Region

Installed
Installed
Installed
capacity
capacity in mid- capacity in mid- between mid2018 (MW)
2017 (MW)
2017 and mid2018 (MW)

WIN D JOBS

Breakdown of wind power capacity in mid-2018 by region

Overview of the wind power market

At the end of 2017, France remained the fourth largest country in Europe by installed wind power, with an installed
capacity of 13.8 GW, lagging far behind Germany, which keeps its European lead with a total installed capacity of 56.1 GW.

In Europe, total installed wind power capacity at the end of 2017 was 168.7 GW, of which 153 GW was onshore wind and
15.8 GW offshore wind. Wind power now represents the second largest installed generation capacity in the EU, ahead of
coal and behind natural gas. This installed capacity generated 336 TWh of electricity in 2017 and covers 11.6% of Europe’s
total electricity needs(1). In France, wind power covered 4.97% of domestic power consumption in 2017(2).

(1): Source: WindEurope, “Wind in Power: 2017: Annual combined onshore and offshore wind energy statistics”, 2017
(2): Source: www.rte-france.com/fr/eco2mix/chiffres-cles
Wind Observatory. © 2018 BearingPoint France SAS | 48
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80% of wind power capacity in Europe was installed by three countries in 2017: Germany, the UK and France.

THE FUTURE

Last year, France lost its second position to the United Kingdom, which markedly increased its installed wind power capacity
over the course of the year (+4,270 MW in 2017). Germany remains in the lead in terms of wind farm installation with an
installed annual capacity of 6,581 MW in 2017.

FOCUS

In 2017, France was the third largest European country in terms of new wind farm installations with 1,692 MW installed.
This growth is in line with historical trends, and close to the 2016 figure (1,561 MW).

WIN D JOBS

Europe’s wind energy sector continues to grow, but with stark disparities between countries

Overview of the wind power market

Sweden
6,691 MW
Russia
15 MW

Estonia
310 MW
Denmark
5,476 MW
Ireland
3,127 MW

UK
18,872 MW

Netherlands
4,341 MW

Belgium
2,843 MW

France
13,757 MW

Germany
56,132 MW

Luxembourg
120 MW

Switzerland
70 MW
Italy
9,479 MW

Portugal
5,316 MW

Spain
23,170 MW

Latvia
66 MW
Lithuania
493 MW

Czech Republic
308 MW
Austria
2,828 MW
Slovenia
3 MW
Croatia
613 MW

Belarus
3 MW

Poland
5,848 MW

Slovakia
3 MW
Hungary
329 MW

FYR
Macedonia
37 MW

Ukraine
593 MW

Romania
3,029 MW

2017 installed
capacity (MW)

1

Germany

5,443

6,581

56,132

5,355

2

Spain

49

96

23,170

5

3

UK
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4,270

18,872

6,835

4

France

1,561

1,692

13,757

0

5

Italy
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252

9,479

0

6

Sweden

468

197

6,691

202

7

Poland
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41

5,848

0

8

Denmark

223

342

5,476

1,266

9

Portugal

268

0

5,316

0

10 Netherlands

887

81

4,341

1,118

11

Ireland

255

426

3,127

25

12

Romania

48

5

3,029

0

13

Belgium

168

467

2,843

877

14

Austria

228

196

2,828

0

15

Greece

234

282

2,651

0

Key:

Bulgaria
691 MW

Total installed wind farm capacity – MW

Turkey
6,857 MW

100 1,000 8,000 15,000
Change in installed capacity in 2017 – %

Greece
2,651 MW
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<12%

>12%

Source:
WindEurope - 2017
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Finland
2,071 MW

2016 installed
capacity (MW)

THE FUTURE

Norway
1,162 MW

… of which
Installed capacity
offshore capacity
at the end of
at the end of
2017 (MW)
2017 (MW)

Country

FOCUS

The 15 countries with the most
installed capacity at the end of 2017
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Installed capacity (onshore and offshore) in Europe at the end of 2017

The wind market
B. Technological advances are moving the field forward
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Technological advances in the wind industry

Thanks to these technological developments, the average production cost of onshore wind power has decreased
continuously for over 10 years. An upward trend in mast size and rotor diameter of wind turbines is an additional factor in
the drop in energy costs.
An emerging wind power optimization market, focussed on improving wind farm performance, is addressing issues such as
the problem of nacelle alignment.

Wind Observatory. © 2018 BearingPoint France SAS | 52
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Increasingly efficient wind turbines are commissioned every 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 have a
unit capacity of between 0.3 and 3.6 MW each.

THE FUTURE

Since the beginning of wind power in France, the technical characteristics of wind turbines have benefitted from sustained
progress. These developments have been slower to benefit the French market, however, due to slower development cycles
(seven years on average in France compared with approximately three years in Germany) as well as a lack of flexibility
regarding change orders authorizing changes in the turbines.

FOCUS

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.

WIN D JOBS

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

Technological advances in the wind industry

WIN D JOBS

Rotors in French wind turbines are 20% smaller than in German wind turbines. The installation of larger
wind turbines would make it possible to lower wind energy costs.
Comparison of the average heights of installed wind turbines between 2015 and 2017 in France and Germany
180
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Source:
FEE 2017, Bundesnetzagentur 2017
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20

2017

France

Germany

2015

2016
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2016

2017

Average hub height (m)

90
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87
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119
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Average rotor diameter (m)
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Average tip height (m)

139
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173

Wind Observatory. © 2018 BearingPoint France SAS | 53

Key:
Average tip height in Germany (m)
Average tip height in France (m)

Technological advances in the wind industry

Combined
capacity (MW)

Type/model

Manufacturer

Combined
capacity (MW)

1

V-90

1,590

1

E-82

450

2

MM-92

1,520

2

V-100

370

3

E-82

1,440

3

MM-92

270

4

E-70

1,370

4

E-70

250

5

V-100

860

5

E-92

240

6

N-90

840

6

V-90

220

7

N-100

610

7

N-100

220

8

MM-82

590

8

V-112

200

9

G-90

420

9

V-110

170

10

V-112

360

10

N-117

160

Source: FEE 2018
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Manufacturer

THE FUTURE

Type/model

Most-installed turbines between early 2017 and mid-2018

FOCUS

Most-installed turbines as of mid-2018 (aggregate)

WIN D JOBS

The persistence of small-size rotors can be explained by development times that are twice the European
average
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Technological advances in the wind industry

FOCUS

The capacity factor for wind power in France has remained reasonably constant for the last five years, meaning that greater
installed wind power capacity in France will allow electricity generated from wind power to cover a higher proportion of
French electricity consumption.

THE MARKE T

Wind power production in France reached 24 TWh during 2017, representing 5% of national electricity consumption. This
production increase correlates with the number of wind turbines that have been newly connected to the grid.

THE FUTURE

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

Source: RTE, SER, Enedis and ADEeF – Panorama of renewable power 2017
RTE – Electricity report for 2017
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A new record was set
on 13 September 2017: wind
power covered 25.02% of
domestic electricity
consumption.
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Peak wind production (30 min)

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

THE FUTURE
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High schools in Fécamp
(Descartes and Maupassant)

BZEE
GWO
BTS MS Option Éolien (technician certificate in
wind power systems maintenance)
2–3 years post-secondary education
4–5 years post-secondary education

Wind Observatory. © 2018 BearingPoint France SAS | 60

FOCUS

Key:

Wind energy training programmes

Training
programmes
for every level

Programmes specific to the wind industry exist at all levels, from high school level (bac
professionnel) to engineering schools. They confirm the need for fully-trained experts to
support the sector’s development.

Programmes
across the
country

These programmes are strongly supported by the regions that are developing wind power
generation. Training centres are therefore usually located near production sites.

FEE’s website (fee.asso.fr or emploi-environnement.com) provides a listing of employment opportunities in the wind industry.
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International certified training programmes (BZEE and GWO) are highly valued by wind farm
development companies and operators. Such programmes can be followed after graduating
from high school (as a licence professionnelle, BTS or DUT) or as continuing education.

THE FUTURE

Wind powerrelated
training
programmes

FOCUS

Industrial
partners

Industrial firms and engineering consultancies are now involved in the training process and are
developing key partnerships high schools, universities and training centres. These industrial
partners contribute to the funding of training programmes and offer internship opportunities
that often result in long-term employment contracts.
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Training programmes cover all branches of the wind industry

Wind energy training programmes

32
cities

•

Baccalaureate (highschool diploma)

55
cities

•

2 years of postsecondary education

•

25
cities

2 years of postsecondary education

9
cities

Licence Professionnelle
(bachelor’s degree)

•

1 year of training after
2 years of postsecondary education

36
cities

51

139

41

16

48

certifications

certifications

certifications

certifications

certifications

46
institutions

99
institutions

38
institutions
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11
institutions

42
institutions
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Pre-baccalaureate
programmes

Diplôme Universitaire
de Technologie
(university technology
degree – DUT)

Techician certificate
(Brevet de Technicien
Supérieur – BTS)

THE FUTURE

•

Bac Professionnel
(vocational high-school
diploma)

FOCUS

Certificat d’Aptitude
Professionnelle (CAP)
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Specialized training programmes, from vocational qualifications to bachelor’s degrees

Wind energy training programmes
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Higher education programmes have expanded their specialized offer
In France, there are now:
Examples of Universities and Grandes Écoles

in 21
cities

THE MARKE T

in over 49
universities
/ Grandes
écoles

Hundreds of
students
graduating every
year

Focus on two examples of specialized Master’s degrees in Renewable Energies in France
Master’s programme in Renewable Energy
Projects and Production
Key modules

Energy and the environment, renewables and
energy management, technologies employed in
renewables, renewable energy systems design

Master’s programme in Marine
Renewable Energies
Key modules

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

Partners
Partners
Career
opportunities

Renewable energy project management /
development, engineering consultancy, etc.

Career
opportunities

Wind Observatory. © 2018 BearingPoint France SAS | 63

Renewable energy project management /
development, engineering consultancy, etc.

THE FUTURE

70
programmes

FOCUS

More than

Wind energy training programmes

Basic Safety Training Certificate
• Safety-focused training
• Five modules to be completed (over a period of seven days)
• Overall, 25,000 individuals throughout Europe are now certified for
between three and five GWO modules.
• Since December 2015, the BZEE certificate has also included
GWO
z
modules, including modules on maintenance safety training.

Windlab
Lycée François
Bazin

GRETA du
Maine

Lycée Raoul
Mortier

Lycée Dhuoda

Eight accredited institutions in France
GWO

GWO

Accsys Group
GWO
GRETA du
Maine

Lycée Gustave
Eiffel

Alpic France

Key modules: first aid, manual handling, fire-hazard awareness, working at
height, survival at sea.
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Lycée Gustave
Eiffel

BZEE

Cresto Centre

Eight accredited institutions in France

THE FUTURE

Key modules: offshore operations, wind energy technology, wind turbine
electronics, operations management

GRETA
Amiens

FOCUS

Technician certificate in wind power systems maintenance
• Advanced training in wind turbine maintenance techniques and
safety measures
• Continuing education or apprenticeship training lasting 6 to 9 months
• Four of these training centres also offer GWO modules
• More than 320 students were BZEE-trained and certified in France in
2016. They were awarded either the Service Technician for Wind
Energy Facilities certificate or the Working at Heights certificate.

WIN D JOBS

Two international training programmes providing certification are available in France

Wind energy training programmes

In September 2017, ENERCON opened another training centre dedicated to maintenance technicians in Meaux, also in Oise.
600 people will be trained there every year.
The opening of these training centres for the French wind power industry, which was instigated by ENERCON, is in line with
the strategy set forward by the Minister for Labour, Muriel Pénicaud, as part of the Skills Investment Plan, which provides for
the introduction of 10,000 training courses in green jobs from 2018 onwards.
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These programmes will empower the trainees and help them access new work opportunities. This is particularly true for
service technicians, who can then become technical coordinators, expert technicians, HSE technicians or quality technicians.

FOCUS

The international training centre for wind turbine assembly set
up by ENERCON in Longueil-Sainte-Marie (in Oise, Hauts-deFrance) has been open since January 2018.
The €3.5-million facility has a team of eight trainers and
350 ENERCON technicians from around the world will be trained
in the centre every year.
The centre offers two main areas of training: concrete mast
installation, and assembly and wiring of appliances, nacelles and
pales. The training in concrete mast installation offered by the
centre provides training under actual field conditions, a first in
France.

WIN D JOBS

Focus on: the ENERCON training centres at Longueil-Sainte-Marie

Wind energy training programmes

Wind farm project managers
play a key role in the whole
development phase. Their
responsibilities
include
choosing the installation site,
coordinating the feasibility
studies and working with real
estate owners, farmers and
local officials on deployment
options for each turbine.

WIN D JOBS

5 years post-secondary education

Operations &
Maintenance

Service technician

Boilermaker

Superintendent

Required level of education: Bac
Pro (vocation high school diploma).

3–5 years post-secondary
education

+3 years post-secondary education

Boilermakers produce largescale products from various
types of sheet metal. They are
responsible
for
ordering,
monitoring and maintaining
the
computer
numerical
control machines that cut and
assemble
the
various
components of wind turbines.

Site managers are primarily
concerned with the various
stages of the construction of a
given
wind
farm,
with
responsibilities
including
renovating of access roads,
laying foundations, receiving
components, assembling and
installing wind turbines,
connecting wind turbines to
the
grid
and,
finally,
commissioning the wind farm.

Service technicians undertake
the planning and execution of
preventive
and
curative
maintenance tasks on a wind
farm to ensure maximum
availability and productivity of
the turbines. The objective of
preventive maintenance is to
prevent material fatigue in
components in order to reduce
the likelihood of hardware
failure.
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Wind farm project
manager

Site preparation
Assembly
Connection to the grid
Commissioning

FOCUS

Wind project development

Component manufacturing
Wind turbine assembly
Exceptional transport

THE MARKE T

Examples of wind power jobs in the wind power value chain

Wind energy training programmes

Solar

Storage

Wind

Industry

Production
of
centralized
energy

Grid
AGGREGATOR
Real-time optimization

Energy use
(from the grid to the user)
Production
(from the producer to the grid)
Information flow between the aggregator
and the producer/consumer

•
•
•

Forecasting and
supply/demand
management
Taking into account
various patterns of
use
Climate data

Residential/commer
cial

Transport

Illustration credit: Dalkia
Source: French Energy Regulatory Commission (Commission de régulation de l’énergie)
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Aggregators also act as drivers of flexibility
and are involved in fluctuations in both
energy consumption and generation. In order
to act as true coordinators, aggregators must
be in a capacity to pool the production of
several power plants (leveraging the
production of a single generation asset is not
enough). Most aggregators use an in-house
tool, called a “virtual power plant”, which
allows them to collect real-time data on the
generation assets in their portfolio.

THE FUTURE

Production of variable and decentralized energy

FOCUS

Aggregators represent a fast-developing field, linked to the liberalization of the electricity market and the development of
renewable energies. Aggregators aim to balance the supply and demand of electricity on a power grid by mobilizing
additional sources of power such as photovoltaic systems, hydraulic plants, biogas and wind turbines. They therefore act as
an intermediary between electricity producers (who feed the generated power into the grid) and the electricity market. They
have a stabilizing effect on the inflows and outflows on the grid, in real time.

WIN D JOBS

Focus on: the aggregator field

The future of wind power
B. The technologies of the future are being prepared across
the country
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Research & Development

The development of offshore wind bolsters the R&D efforts of French industry players on system design issues, allowing
them to strive for leading positions in markets throughout the world. Onshore R&D focuses instead mostly on the
performance of turbines and wind farms.

•
•
•

Forecasting of generation potential: Lidars (Léosphère),
short and mid-term simulation tools (Météodyn, Mines
ParisTech)
Managing variable and predictable energies (RTE, the
RTI campus of the MEDEE cluster, etc.)
Aerodynamic losses (Polytech Orléans)
Interaction with radars (ONERA)
Increase in rotor and mast size (EOLIFT / INSA Rouen)

•
•
•
•
•
•

Combined expertise of naval and oil & gas expertise (GE,
SIEMENS GAMESA, IDEOL, NAVAL Energies)
Marine structures and conditions (Atlantique Offshore
Energy, IFREMER, IFPEN, ECN, etc.)
Impact of foundations (Universities of Le Havre, Caen)
Ageing of materials (IRT, Jules Verne, etc.)
Simulation tools (IFPEN, CORIA, etc.)
Analysis of coupled phenomena, requiring testing
resources (pools and wind tunnels with FEM’s VALEF
project, etc.)

R&D activities bring together both public and private operators for collaboration on research projects.
In particular, thanks to the €67 billion budget of the Investments for the Future programmes (including €57 billion over the
2010–2017 period and €10 billion for third round, launched in February 2017), part of which is earmarked for the energy
transition, ADEME is a significant catalyst for de-risking projects at the demonstrator stage by allocating funds.
Source: gouvernement.fr
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•

Growth strategy aimed at gaining market share by
designing the wind power systems of the future
(including floating offshore turbines)

and

FOCUS

Illustration of the research
topics

•

operation

THE MARKE T

Offshore

Onshore
Performance issues in the
maintenance of wind farms

WIN D JOBS

The offshore wind sector is ramping up R&D efforts, allowing the French wind power sector to position
itself as a key international player

Research & Development

Businesses ranging from start-ups to large organizations are establishing a foothold in the wind power market, both to
provide innovative and diverse new solutions and to position themselves as key players in the industry. Companies
frequently rely on the transfer of expertise and technology.

WIN D JOBS

Wind power market dynamics are encouraging new entrants, driving innovation in existing and future
markets

Consulting, studies and expertise for efficient wind farms
Development of floating structures for the offshore market
Designing solutions for floating wind power / Marine technologies
LIDAR-generated measurement of wind speed profiles / Aviation technologies

THE FUTURE

Inspection and monitoring of the ageing of rotors / Aerospace technologies

THE MARKE T

Composite reinforcements for the manufacturing of rotor blades / Aviation technologies

Direct drive wind turbines and permanent magnets / Cable transportation technologies
Development of radar technologies / Aerospace technologies
Designing blade pitch and yaw slewing bearings

Development of electric substations / Marine technologies
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FOCUS

Designing solutions for floating wind power / Marine technologies

FOCUS

THE FUTURE

THE MARKE T

WIN D JOBS

Mapping of R&D players

Key:

University or Grande École
Private R&D operator
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Preparing the grids of the future

Network operators are working to accommodate renewable energies in the current network and making long-term
investments to develop a network that is capable of feeding in increasing levels of renewable electricity. By 2035, power
grids must be in able to accommodate fives times more solar and wind power than today. To rise to this challenge, Enedis
and RTE are working along three main lines:
- Field experiments that demonstrate the technical and economic viability of the infrastructure necessary to
accommodate renewable energies (A)
- Planning, to anticipate the accommodation of the influx of renewable energies by the power grids (B)
- Developments in the regulatory framework (C).
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FOCUS

Enedis and RTE have been engaged in a process of major adaptation of their networks for several years. Their objective is to
accommodate new electricity generating facilities, including wind power, while ensuring the safety and security of the
electric power system.

THE FUTURE

THE MARKE T

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

WIN D JOBS

The specific role of network operators in accommodating renewable energy

Preparing the grids of the future

•

At local levels, carrying out grid connection work, fostering dialogue with local
authorities and contributing to the consultation phases of locally-based projects.

•

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

•

At a national level, thanks to their presence during discussions regarding the
accommodation of renewable energies conducted by the French government and the
Energy Regulation Commission (CRE). These include consultations concerning the rollout of European grid codes in France and work groups on the energy transition.

•

At a European level (interconnections, grid codes, etc.) thanks to their contribution to
the preparation of EU directives to organize the influx of renewable power into the
grid.

Regional

FOCUS

National

THE MARKE T

Local

THE FUTURE

Enedis and RTE are involved at all geographical levels in order to contribute their expertise and to encourage the integration
of renewable energies:

WIN D JOBS

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

European
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Preparing the grids of the future

• 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 Smart Grid Vendée and
Poste Intelligent, with the objective of assessing the technical and economic relevance of these novel solutions (see following
slides for further details).
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• Either to facilitate the insertion of renewable energy into distribution and transport networks by optimizing the use of
existing infrastructure;

THE FUTURE

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:

FOCUS

RTE and Enedis have been involved in a profound adaptation of their grids for several years. The aim is to accommodate the
new power generation units, which are characterized by their large numbers, disparity in size and distribution and their
variable production as far as wind and solar are concerned, while ensuring a high level of safety and security in the electricity
system.

WIN D JOBS

(A) Power utilities are engaged in a variety of projects aiming to accommodate renewables in the existing
power grid

Preparing the grids of the future

The concept of a fully-digital substation is now coming to fruition via the
Postes de Nouvelle Génération next-generation substations.
The first four next-generation substations will be deployed on the power distribution grid as part of the SMILE project of the
regions of Brittany and Pays de la Loire, within the Réseaux Électriques Intelligents (Smart Power Grids) plan.

The Postes de Nouvelle Génération next-generation substations will help accommodate more renewable power sources by
increasing accommodation capacity by 30% for a given infrastructure. The generalized monitoring of the equipment of these
substations will also help anticipate potential failures much more accurately.

Source: posteintelligent.com
Wind Observatory. © 2018 BearingPoint France SAS | 77

THE MARKE T

THE FUTURE

Key data
• Dates: 2013 onwards
• Budget: €32 million, €9.7 million of which is
publicly funded under the “Investing for the
Future
Programme”
(Programme
d’Investissements d’Avenir, PIA)
• Location: Two smart electric substations in the
Somme, covering an area of operation of 490 km
• Consortium members:

FOCUS

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 adapt them to the development of renewable
energies on a massive scale. The feasibility of the fully-digital electric
substation concept was demonstrated thanks to this pilot.

WIN D JOBS

(A) Focus on: Poste Intelligent smart substations and Postes de Nouvelle Génération next-generation
substations

Preparing the grids of the future

•

Innovation: the development and deployment of technological and organizational
solutions in order to help accommodate renewable energies, cost-effectively adapt
electric power distribution and improve the quality of the electricity supply.

•

Economics: the definition of business and earnings models associated with the
management of local power systems, for all stakeholders in the electric power
system.

•

Environment: ensuring that the project is socially and geographically wellintegrated, and measuring its impact on the local electric power system and on the
sector as a whole.

•

Social: the creation of an engineering degree in smart grids, in the form of an
apprenticeship, at the higher education establishment CNAM Pays de la Loire.

Source: smartgridvendee.com – ADEME funding sheet
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Key data
• Dates: 5 years, 2013–2018
• Budget:
€27.8
million,
€17 million of which are funded
by Enedis, €0.5 million by RTE
and €9.5 million are publicly
funded under the “Investing for
the
Future
Programme”
(Programme d’Investissements
d’Avenir, PIA)
• Location: Vendée
• Consortium members:
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THE FUTURE

The expected results are manifold:

FOCUS

The Smart Grid Vendée project aims to experiment with new solutions to manage and modernize the distribution of
electricity on the scale of the Vendée département, in the context of the energy transition. Its inclusive approach, which
engages all stakeholders within 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 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.

WIN D JOBS

(A) Focus on: The Smart Grid Vendée (SGV) project

Preparing the grids of the future
(A) Focus on: The Smart Grid Vendée demonstrator’s “alternative technical solutions” for grid connection

2

At the request of the producer, Enedis can offer an “alternative technical
solution” (offre de raccordement intelligente, or ORI), which provides for
faster set-up and lower costs (by connecting to an existing feeder), in
exchange for the possibility of feed-in curtailment should constraints
appear.

3
4

Should constraints be projected in advance, Enedis then sends a
temporary feed-in curtailment order via its Operating Information
Exchange Device / Distribution Management System (DMS).

Reference
technical solution:
dedicated feeder

3
Regional grid
administration
agency

1
Voltage
constraints

2

MV PRODUCER
Operating
Information
Exchange Device

Projections /
Alternative technical solutions result in lower investments costs in
constraints
detection
Alternative technical
terms of grid infrastructure (with savings of approximately €100,000
solution: connection to
the existing feeder
per installed MW). This allows grid connection lead time to be
4
reduced (by seven to ten months).
Source: Enedis
Alternative technical solutions allow producers to return to standard connection conditions at any time if they wish to do so
(implementation of the reference technical solution).
This solution is offered for grid connections that continuously maintain a high level of power that can be supplied to the grid
(guaranteed output ≥ 70% of power supply capacity). The offer potentially applies to one fifth of all HV connection requests.
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MV producers first file an application for a grid connection with Enedis,
who then carry out a study of the network topology in order to establish
a reference technical solution, which allows for the continual feed-in of
the entire output of the power generation unit. In certain cases, this offer
may require the creation of a new line or reinforcements on the existing
high-voltage grid.

FOCUS

Transformers

1

THE MARKE T

WIN D JOBS

SOURCE SUBSTATION

The system works as follows:

Preparing the grids of the future

R&D budgets related to the energy transition:

BEST PATHS is a research project which ended in September
2018. It was funded under the EU's FP7 research
programme. Within this project, the work on the
interoperability of HVDC converter stations, conducted by
RTE, has generated unprecedented outcomes:
• First proof of the existence of interoperability issues. The
estimated rate of occurrence of these problems is 15%.
• First troubleshooting of interoperability issues, with a
methodology that ensures that the confidentiality of
producer-specific data and technical solutions are
guaranteed.

•
•

Dates: 48 months, October 2014 – September 2018
Budget: €62.8 million, including €35.5 million of
European funds from H2020.
Consortium members: 39 partners from 11 countries,
including France.

RTE: €45 million of Turpe 5’s €140 million from 2017 to 2020
Enedis: €57 million of its €168 million R&D budget from 2017 to 2020

Partnerships – what’s new:
RTE:
•
Accession to France Énergies Marines and Stanford University’s
Bits&Watts initiative.
•
Partnership on biodiversity with the Paris Museum of Natural
History, with whom RTE is undertaking the SPECIES (Submarine Power
Cables Interactions with Environment and associated Surveys) project
ENEDIS:
• A new partnership with INSA Lyon on the subject of Smart Grids
• Renewal of the partnership with Grenoble INP (ENSE3 and LIG
laboratories) concerning projects directly related to integrating
distributed generation, among others.

Source: bestpaths-project.eu
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Focus on: the BEST PATHS project

THE FUTURE

They are involved in ambitious long-term research projects such as the European BEST PATHS and OSMOSE 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.

FOCUS

Enedis and RTE are devoting increasing resources to the design of local systems management to facilitate the integration of
renewable energy sources and the development of new flexibilities.

WIN D JOBS

(A) Power utilities are investing in long-term projects to develop a grid that is capable of accommodating
increasing volumes of renewable energies

Preparing the grids of the future

RTE is leading this European project and is in charge of the package
aimed at setting up a battery demonstrator for testing the provision
of several types of services with a given installation.
This installation will test, under field conditions, the regulations set
out by the European MIGRATE project. This project examines the
impact on the grid’s dynamic operation of the massive insertion of
renewable energies connected via power electronics. The
demonstrator will test the implementation of multiservice storage
technologies, as well as synchronization services, to balance supply
and demand and manage load and frequency. The multiservice
aspect will bring greater financial viability to storage solutions.

Key data
• Dates: 4 years, starting in 2018
• Budget: €28 million
• Consortium members: 33 partners from nine countries,
including European power transmission system operators,
power producers, generalist equipment manufacturers/system
operators, equipment manufacturers/system operators
specialized in electrochemical storage and power electronics,
computer scientists, energy services providers, consulting
companies, software companies, research institutions and
universities.
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It is a comprehensive approach that accounts for all possible needs for flexibility (balancing demand and supply on the
energy markets, optimizing existing and future systems services and enabling the active management of the grid) and
sources of flexibility (particularly storage, demand management and the flexibility of renewable energies). This approach
then reveals the converging lines between the various solutions, for instance to identify the best location for storage capacity
to be installed with optimum cost-effectiveness.

FOCUS

OSMOSE was launched following the Low Carbon Electricity call for projects of the European research programme H2020. It
focuses on the “Demonstration of the integration of the energy system with smart distribution and storage grid technology
and an increasing share of renewables in the energy mix”. OSMOSE aims to anticipate the needs for flexibility generated by
the accommodation of an increasing quantity of renewable energies in the power grid.

WIN D JOBS

(A) Focus on: the OSMOSE project

Preparing the grids of the future

Short-term monitoring
3y
Source: RTE

RTE’s Bilan prévisionnel forecast is an in-depth review of trends in electricity generation and consumption, and of the solutions required to ensure
that these are balanced, based on various energy mix scenarios.
RTE’s ten-year network development plan (SDDR) summarizes short-term, medium-term and long-term visions of the French transmission
network (see following pages).
And lastly, the S3REnR regional schemes are key to identifying and anticipating needs on the grid and thus realizing the ambitions for renewable
energy development set out by the regions in the forthcoming SRADDET schemes, which are based on a ten-year forecast horizon (see following
pages).
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Studies for investment
decisions
Ten-year framework

THE FUTURE

10y

FOCUS

All these studies are based on the strategic planning exercises of the multiannual energy plan (Programmation pluriannuelle de l’énergie – PPE), RTE’s
Bilan prévisionnel forecast, the Regional schemes for connection to the
renewable energy network (Schémas régionaux de raccordement au réseau des
énergies renouvelables – S3REnR) and both the EU’s and France’s ten-year
network development plans (TYNDP and SDDR, respectively).

Long-term vision
Prospective studies

20y

GEOGRAPHICAL PRECISION

The initial prospective outlook is then gradually refined as further in-depth
studies are conducted on the projects and increasingly specific assumptions
regarding the key determinants are taken into account.

Prospective outlook and planning of the development of the grid

UNCERTAINTY

The power distribution grid is developed based on technical and economic
studies over various time frames. To carry out these studies, it is necessary to
have a prospective outlook of the trends involved in the broad determinants of
the power grid: electricity use, the French energy mix - notably the
development of renewable energy production - and international trade.

WIN D JOBS

(B) Transmission system operators are involved in planning the accommodation of renewable energies in
the grid

Preparing the grids of the future

in 3 years time: it lists investments that have already been decided upon as well as new investments that are set to be
carried out within the next three years.

•

in 10 years time: it points out the main transport infrastructure that will have to be constructed or modified, and
provides a timeline for these investment projects.

•

in the long term: it provides strategic vision of the grid up to 2035, in line with the Bilan Prévisionnel, and assesses the
economic and environmental impacts of each energy policy scenario.

RTE has decided to involve all stakeholders in the preparation of the 2018 scheme (covering the period from 2020 to 2035)
via a formal consultation process conducted in May 2018. To this end, RTE invited stakeholders to reflect upon the
anticipated findings of the S3REnR in the context of a work group within the Electricity Transmission Network Users
Committee. The conclusions of this workgroup will form part of the 2018 SDDR scheme.
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•

THE FUTURE

The SDDR informs various stakeholders on the technical, economic and environmental consequences of changes in the
power grid based on various energy policy scenarios. It provides an overview of changes in the French distribution grid over
different forecast horizons:

FOCUS

The SDDR is a project entrusted by law to RTE since 2011.

WIN D JOBS

(B) Focus on: France’s ten-year network development plan (SDDR)

Preparing the grids of the future

RTE has already begun collaborating with local authorities in order to prepare these new strategic documents, particularly
with the most dynamic regions in terms of the development of renewable energies.
In certain regions, the occurrence of local grid stress has resulted in adjusting the current schemes without waiting for these
revisions.
Key data for 2017
• All 21 schemes are currently in force.
• Reminder of the chosen SRCAE ambitions in terms of renewables
(excluding historical hydropower): 48.2 GW
• Total accommodation capability of renewable energies: 27.4 GW

Total investment in the accommodation of renewable energies in
the regional S3REnR schemes as of the end of 2017:
• Enedis: €100 million spent on infrastructure development and
€20 million on infrastructure enhancement as of the end of
2017
• RTE: €57 million for infrastructure development and €62 million
for work on the existing network
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The S3REnR schemes are entering a new development phase with the entry into force of the Regional strategies for
sustainable and inclusive territorial development (SRADDET) by mid-2019. The SRADDETs will set regional objectives
regarding the development of renewable energies in the medium and long term. As soon as they are approved, the S3REnRs
will be reviewed in order to take into account these new objectives.

FOCUS

The S3REnR schemes are network planning tools established by the Grenelle II Act that were developed by RTE with the
support of distribution system operators, including Enedis. They serve to anticipate the need for capacity on the grid to
accommodate the intake of renewable energies and therefore optimize future outcomes for the power grid. The S3REnR
schemes have a threefold purpose: to provide medium-term visibility on the grid’s accommodation capacities (by 2020 for
the current schemes); to optimize and anticipate all necessary developments over the next ten years; and to pool costs
across producers in order to ensure that the first renewable energy projects do not bear all of the infrastructure costs.

WIN D JOBS

(B) Focus on: S3REnR schemes

Preparing the grids of the future

•
•
•

•

A procedure know as “competitive dialogue” that
streamlines public tendering
Electrical connections that are financed by RTE and
covered by electricity tariffs
Financial compensation for connection delays and
operational damage
A “permit envelope” system that increases flexibility
and avoids having to apply for remedies to change
project specifications prior to construction tendering
(work in progress)
Maritime spatial planning including the grid
connections of future offshore wind farms (work in
progress)

•

The pooling of the public offshore grid in order to
lower costs

•

The mitigation of social, economic and environmental
impacts of power generation facilities

Source: RTE
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•

RTE is working towards the ambitious development of
renewable marine energies via:

FOCUS

The legal corpus is adapting to incorporate new
anticipatory, simplification and project de-risking
measures in the interest of the community, including:

THE FUTURE

In France, a new legal and regulatory framework has been defined to speed up the development of offshore wind projects
and reduce the costs involved. It is modelled after the approach taken in the North Sea.

WIN D JOBS

(C) Transmission system operators are helping change France’s regulatory framework for offshore wind

Preparing the grids of the future

WIN D JOBS

Focus on the RfG (Requirement for Generators) code
The RfG (Requirements for Generators) code defines the applicable technical requirements for grid connection for
generators, including wind power farms. Significant power generation units are grouped into categories, depending on their
key characteristics. For each category, both general and specific requirements (based on unit technology) are set out. These
differentiated requirements apply the principles of proportionality, transparency and non-discrimination.

THE FUTURE

Stemming from the third European climate and energy package1, grid codes make up the legal and regulatory architecture of
the European integration of electricity market and grids. They are key drivers of the harmonization of regulations in Europe
and fall into three broad families: “Market”, “Connection” and “Operations” codes.

THE MARKE T

(C) At the European scale, grid codes also apply to the grid connection of renewable energies

This code will generalize the contribution of wind power to
frequency and voltage stability thanks to the
performances that are already offered by manufacturers.

•
•
•

The RfG code entered into force on 17 May 2016
Dialogue was engaged with all grid system operators
and generators in order to spread the use of the
codes
The RfG code came into effect on 27 April 2019.

1 The “Clean Energy for all Europeans” (or “Winter package”) is a series of legislative proposals on clean energy that was presented on 30 November 2016 by
the European Commission
Wind Observatory. © 2018 BearingPoint France SAS | 86

FOCUS

Did you know?

Illustration

Preparing the grids of the future

In particular, it provided for increased exchanges between producers and the transmission system operator they are
connected to, as well as an enhanced interface between the various transmission system operators. This should ensure that
the electric power system performs at optimum level, while ensuring operational safety of the grid both locally and
nationally.
It is indeed crucial that the exchange of information help anticipate the effects of the diverse power generation sources, both
under normal operating conditions and following the activation of downward or upward flexibility, in order to maintain the
balance of flows and the optimum performance of the electric power system, at local, regional and national scale.
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In France, Ordinance No. 2016/1059 dated 3 August 2016 on electricity produced from renewable energy sources has
anticipated this issue. This ordinance clarifies the interfaces between producers, RTE and transmission system operators and
illustrates these developments perfectly.

FOCUS

The European Commission’s Clean Energy legislative package, which is currently under discussion, could result in major
adjustments in market mechanisms and rules governing grid management systems (grid codes), in order to adapt these
mechanisms and rules to the radical changes of the energy transition. A logical consequence would be the increased
empowerment of power grids against a background of a rapid increase of the share of renewables in the energy mix of
Member States. The aim is for them to be more directly involved in the electricity market and to contribute to balancing
supply and demand.

WIN D JOBS

(C) Towards an Energy Union
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The future of wind power: storage

- Significant technological advances in materials and technologies for batteries, power electronics and information and
communication technologies.
- Industrial sectors, such as land transport and construction, which are exploring new technological avenues (such as electric
and hybrid vehicles, positive energy buildings, etc.) and have significant storage needs.

FOCUS

- Current institutional rules that are seeking to make the most of the energy that is generated (especially with the advent of
aggregators).

THE MARKE T

- Ambitious objectives regarding the integration of renewable energies (in France in particular, but also internationally).

THE FUTURE

Electricity is an energy that is difficult to store on a large scale. Indeed, only hydroelectric dams and hydrogen storage
currently allow this. The growing integration of renewable electricity generation systems requires the balancing of energy
supply and demand. A substantial growth in storage technologies is thus taking place in a conducive market environment:

WIN D JOBS

A positive situation for the development of storage facilities across the world
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The future of wind power: storage

Security: securing electrical service and supply to the grids.
Industrial development: promoting the scaling up of industrial processes with a view to the market roll-out of storage
devices.

Setting up an institutional and regulatory framework in the network, enabling several users to share the same storage
facilities.
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THE MARKE T

Developing the economic potential of storage appliances: their technical features can be adapted to various energy
applications and business opportunities. Storage systems simultaneously contribute to smoothing out the variations in
power generation, optimizing generation scheduling, regulating frequency and power quality on the grid, and balancing
power supply-and-demand.

THE FUTURE

Environmental: the lifecycle analysis of storage systems (from design to end-of-life management) ensures that the
environmental standards of storage systems are met throughout their life cycle and that carbon emissions are reduced by
putting an end to peaking power plants.

FOCUS

Storage methods must address major challenges against the backdrop of the expansion of renewable energies. There are a
number of challenges relating to storage to ensure that renewable energies, and especially wind power, are integrated into
electricity systems.

WIN D JOBS

The challenges of storage in the wind power industry

The future of wind power: storage
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Thanks to its 1800 MW storage capacity, the
Grand'Maison power plant in Isère is not only the
largest in France but also in Europe. The power plant
includes a 137 million cubic-metre reservoir spread
over more than 219 ha.

THE FUTURE

Mechanical: These are mainly pumped-storage power
stations. In France, this technology is currently the most
used and most mature. Water is pumped into an overhead
reservoir when power supply is greater than demand, and is
released during periods of peak demand. Electrical energy is
converted into potential energy (storage phase) and then
converted back into electrical power (energy recovery). The
round-trip efficiency of this kind of installation is close to
80%. However, the use of this storage medium demands
both specific topographical conditions and a reinforced
power system, which does not facilitate its implementation.
There are also other means of mechanical storage, such as
flywheels, which use rotational kinetic energy, or CAES
(Compressed Air Electricity Storage).

FOCUS

There are several types of storage technology in existence, of which the main ones are:

WIN D JOBS

Existing technologies

The future of wind power: storage

Electrochemical and Electrostatic: These include batteries or
supercapacitors (such as Lithium-ion or Sodium-sulfur
batteries) that make short-term storage easier. These are
practical small-scale solutions for wind power. An example of
this would be the Tesla battery bank in Australia.

Chemical: This type of solution, such as converting
electricity into hydrogen, is done by electrolysis. Surplus
power is used to separate water molecules into hydrogen
and oxygen. The hydrogen that is obtained may be
converted into methane and stored over long periods. This
technique has the advantage of making it possible to use
the produced hydrogen, for example in natural gas
networks, hydrogen vehicles, industrial settings or
reconverted into electricity via fuel cells.
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FOCUS

Lithium-ion battery for wind power storage

THE FUTURE

THE MARKE T

Hydrogen-based energy storage

WIN D JOBS

Existing technologies

The future of wind power: storage

Energiepark Mainz (2015): Hydrogen storage with a capacity of 33 MWh, which is either used as it is or fed
back into the power grid as electricity.
BeeBryte (2016): Smart battery for power grid customers looking to lower their electricity bills.

Marie-Galante wind farm (2016) with a 460 kWh Li-ion battery manufactured by Saft.
FluidSTORY (2016): Conversion of excess electricity into storable underground methane and back to power
when needed.
Malta (2017): Storage system based on salt and antifreeze (under development).

ENGIE Energy Storage Park (2017): Development of a 20 MW multi-technology storage site in Belgium.
Bulgana Green Power Hub (2018): 204 MW wind farm and 34 MWh storage capacity in Australia.
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ECOSWING (2015): Prototype of a superconducting generator for wind turbines.

THE FUTURE

VENTEEA (2013): Li-ion battery (12.2 m long) with a capacity of 1 MWh.

FOCUS

ARES (2010): Gravity-based energy storage. Rail-mounted wagons climb up a slope during the loading phase
and then down during the unloading phase. The capacity of this system ranges from 200 MWh for small
installations to 24 GWh for larger ones.

WIN D JOBS

Existing projects

The future of wind power: storage

Many lines of research have been identified in order to develop promising technology for the storage of wind energy:

THE MARKE T

The massive investments in the production of electrochemical batteries (such as the Tesla Gigafactory) result in significant
cost savings and considerable technological progress. The announcements of large numbers of projects (in mobility and
stationary storage) from numerous research centres proves that the storage market is undergoing considerable change.
Many fields of research seem set to revolutionize the electricity sector, particularly storage, with the aim of bringing about a
viable economic and business environment over the next few years.

FOCUS

For physical systems, priority is given to work on material costs, the development of superconducting materials (whether in
terms of toxicity, critical temperature or cost), on the improvement of round-trip energy-efficiency, and on the improvement
of flexibility regarding power generation, power system structure and the materials used.

THE FUTURE

For electrochemical systems, research priorities focus on increasing system life, intrinsic safety, improving energy and power
density and reducing costs associated with the use of various materials (such as lithium and cobalt).

WIN D JOBS

Research priorities
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The future of wind power
C. The industry is still in the process of building up its
structure
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Industry coordination

There are seven active competitiveness clusters in wind power in France. They
are all located near areas where offshore wind is being developed: Brittany and
the Mediterranean.

2.

Clusters

Grouping of public and private stakeholders enabling knowledge transfers
between those involved. Eight clusters involved in wind power have been
identified in France.

3.

Other actors

Professional unions and federations that, like France Énergie Éolienne, bring
together wind industry professionals: FNTP, FNTR, UFL, Cluster Maritime
Français, SER, etc.
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Competitiveness clusters

THE FUTURE

1.

FOCUS

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

WIN D JOBS

An industry with numerous players

Industry coordination

Key:

Competitiveness cluster

Cluster

Other actor

France Énergie Éolienne
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FOCUS

FEE facilitates the wind industry in
the various regions thanks to its
regional representatives (regional
groups).

THE FUTURE

THE MARKE T

WIN D JOBS

Mapping the actors involved in the industry

Driving the industry forward

-

Project development engineering
Offshore installation support
Operations & Maintenance
System Health Monitoring
Monitoring of concrete in marine
conditions

These solutions, which are driven by leading companies in the industry in France,
provide the following:
1. Risk management
- Adapted financial guarantees and contractual frameworks
- Strong expertise and references in offshore
- Coordination between all trades involved & control loops
- Redundancy duplication in the business ecosystem & contingency planning
2. Highly versatile offers
- Easy-fit solutions that are readily adapted to project constraints
- Deployable on project sites and export markets
- Integration of local and key players

Neopolia EMR was a partner of the Éole Industrie 2018 workshop on the subject of “Onshore and offshore wind:
perspectives and technogical innovations” that took place in the Pays de la Loire region on 25 and 26 June 2018.
Source: emr.neopolia.fr
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Neopolia EMR offers five integrated
solutions to support MRE projects:

THE FUTURE

The role of this cluster is to strengthen partnerships with the major players in the RME market, to build a network of skills, to
act as a driver of the RME industry in the Pays de la Loire region by bringing together the players of the industry, to manage
R&D projects and to market comprehensive and collaborative industrial deals.

FOCUS

Located in Saint-Nazaire, Neopolia EMR brings together more than 100 industrial companies that combine their skills in order
to find innovative answers to the needs of the renewable marine energies (RME – EMR in French) market. Neopolia EMR
forms part of the Neopolia network, which brings together 6 clusters from the Pays de la Loire region.

WIN D JOBS

Focus on: the Neopolia EMR competitiveness cluster

Driving the industry forward

The Pépinière d'Entreprises Energies Renouvelables is a business incubator located 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.

WIN D JOBS

Focus on: Pépinière Entreprises Énergies Renouvelables (80)

Personalized expert support for industrial SMEs from the Normandy and Hauts-de-France regions among potential contractors, including 25 local companies
via the Windustry facility, working from the Oust-Marest incubator (in the Somme and Seine-Maritime départements) or at international trade fairs such as
Windenergy Hamburg (28–29 September 2016) and Offshore Wind London (6–8 June 2017).
Wind companies in the renewable energy incubator
• Enercon:
• Energie Team:
• Eol Armatures:

Onshore service base
Development and operation of onshore wind farms
Framework for onshore foundations and ports for offshore

Cohosting and co-organizing events on wind power on a national or interregional scale
•
•
•
•
•

Technical seminar on the operations and maintenance of onshore wind farms hosted by the Pépinière EnR renewable energy incubator (3 Nov 2015)
FEE/Éole Industry event at the regional Chamber of Commerce and Industry in Lille (23 June 2015)
Windustry France business conventions in 2010 (Oust-Marest), 2011 (Amiens), 2013 (Le Havre), etc.
International SEANERGY MRE conventions at Le Havre (21–24 March 2017) and Cherbourg (12–14 June 2018)
Business event on offshore wind with 15 international contracting authorities and 50 regional companies at the Chamber of Commerce and Industry in
Dunkirk (8 November 2017)
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THE FUTURE

Accompanying the diversification in wind power and MREs

FOCUS

• 1,800 members in fixed-bottom wind, floating wind, tidal barrage and tidal stream
• Active on all of continental France’s seaboard
• Joint organization of regional B2B events, joint development and publishing of tenders (CEI), mapping of local businesses grouped by technical field, etc.

THE MARKE T

Coordination of the CCI Business EMR intermediation platform between contracting authorities and contractors

Driving the industry forward

Maritime security and safety

-

Naval industry and boating

-

Marine biological resources

-

Environment and coastal development

-

Ports and maritime infrastructure and transport

-

Marine energy and mineral resources (which includes
offshore wind)

21 floating offshore projects
accredited and funded

Total project value:
€90 million for floating wind
power

Pôle Mer Méditerranée is also
the host of the international
Floating Offshore Wind Turbines
(FOWT) conference, along with
the Marseille-Provence Chamber
of Commerce and Industry and
France Énergie Éolienne.

Source: polemermediterranee.com
Wind Observatory. © 2018 BearingPoint France SAS | 102

452
participants
identified

56
members in
the Pôle

THE MARKE T

-

Now boasting more than 400 members (laboratories, large
corporate groups, ETIs and SMEs), Pôle Mer Méditerranée
started actively identifying all potential participants in the
floating wind sector in 2013. The census identified
452 potential participants including 40 confirmed
participants in the regions of Sud-Provence-Alpes-Côte
d’Azur, Corsica and Occitanie. 56 are already members of the
Pôle Mer Méditerranée.

THE FUTURE

Pôle Mer Méditerranée is active in the regions of PACA,
Occitanie and Corsica and is involved in six strategic action
areas:

FOCUS

The Mediterranean area has significant potential for wind power and is yet to be exploited in France. However, bathymetric
conditions are suited only to floating offshore operations. Pôle Mer Méditerrannée aims to “develop the maritime and
coastal economy on a sustainable basis in the Mediterranean, in Europe and in the rest of the world”.

WIN D JOBS

Focus on: Pôle Mer Méditerranée

Driving the industry forward

FOWT has three ambitions: to accelerate the increase in the share of floating wind power in the global energy mix; to
support the structuring of a FOW (floating offshore wind) ecosystem and to promote interactions between participants of
the FOW value chain; and to turn FOWT into a showcase for international expertise of the floating offshore wind industry.
regulatory
impacts,

In order to ensure than the programme is relevant and diverse during the whole three
days, the event committee launches a call for papers.

All these topics are covered during the seminars
in order to help reveal the key issues related to
the emergence and the industrialization of
floating offshore wind in France and in the rest
of the world.

Among the keynote speakers of the 2018 edition: Giles Dickson (WindEurope), Irene
Rummelhoff (Statoil New Energy Solutions), Laurent Michel (from the French Ministry for
an Ecological and Inclusive Transition / DGEC), Tatsuo Tokimasa (Hitachi Zosen) and other
major players in the industry, including Ideol, PPI, SBM Offshore, EDF EN, EDPR, Engie,
Naval Energies, The Carbon Trust, DNV GL, Macquarie,
Gamesa, Ramboll,
56 Siemens
452
Sumitomo Electric, Nexans, etc.
members Participan
of the
More information on www.fowt-conferences.com.
ts
Pôle
identified

Key data on the event (2018 edition):

Cofunders: the Sud-Provence-Alpes-Côte d’Azur region, the Marseille-Provence Metropolis, the municipality of Marseille • 15 partners, including
the Occitanie region • two days of plenary sessions • one day-long academic conference • 850 participants • 25 nationalities represented • 800
B2B / Meet the Buyers meetings • 20 institutional or corporate sponsors
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THE FUTURE

The best in science & the best in technology

FOCUS

Topics covered
Funding,
insurance,
zoning,
frameworks,
environmental
technological innovation, etc.

THE MARKE T

Since 2013, Pôle Mer Méditerranée and the Marseille-Provence Chamber of Commerce and Industry
have cohosted the Scientific and Technical Seminars of Floating Offshore Wind every year, thus fostering
the emergence of the sector. The conference, renamed FOWT (Floating Offshore Wind Turbines) in
2016, is cohosted by France Énergie Éolienne.

WIN D JOBS

Focus on: FOWT, the world’s largest event in floating offshore wind, co-hosted by FEE

Driving the industry forward

Tenerrdis is the Rhône-Alpes-Auvergne competitiveness cluster dedicated to the energy transition; it aims to provide
concrete answers to the key issues of energy production, storage, distribution and management. Tenerrdis features:

•

• 225 members, 68 of which from the wind industry
• 303 projects and demonstrators with a combined budget of €1.8 billion, of
which €556 million is funded by the state or by regional or local authorities
• 40 new R&D projects were accredited by the cluster in 2017, including their
first in wind power. First selection as part of the Fonds Unique
Interministériel (an interministerial R&D fund) call for proposals within the
FEDRE research project on sustainable wind turbine foundations with
repowering

Tenerrdis is involved in structuring the wind industry in the regions thanks to:
• Its leading role as a coordinator between national stakeholders (such as DREAL and the DIRECCTEs), regional authorities (the
Auvergne-Rhône-Alpes region), local authorities (such as municipalities and urban communities), the RACE offshore business
cluster, the INDURA materials cluster, industry players and research laboratories, as well as other competitiveness clusters
(Axelera, Plastipolis…).
• Its work to promote networking among cluster participants and other national and international competitiveness clusters, on
themes related to new energies, with a view to fostering partnership-based innovation.
• Its work supporting innovative projects, mostly collaborative (at a regional, national or European scale), and notably in terms
of access to public and private financing.
• Its work to enhance and promote the industrial sectors of these new forms of energies, including internationally.
Source: www.tenerrdis.fr
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Key data for 2017

THE FUTURE

•

A “triple helix” approach involving: the industry (20 industrial
groups, 170 SMEs, 20 start-ups), academia and research
centres, regional and local authorities and the non-profit
sector
Seven areas of expertise: solar, hydroelectricity,
biomass/biogas, wind, hydrogen, storage/networks, energy
efficiency in buildings.
Cross-disciplinary themes: mobility, smart cities, remote
sites, mountain territory, industrial zones, etc.

FOCUS

•

WIN D JOBS

Focus on: Tenerrdis

Driving the industry forward

The cluster aims to roll out training programmes in wind
power in coordination with local stakeholders (high schools,
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 supporting the
development of the industry.

Source: windforfuture.com
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The cluster has 90 members that are mainly based in the
Bourgogne-Franche-Comté region, including 70 companies
that employ approximately 1,000 people in wind power
jobs.

THE FUTURE

Locations of industrial companies of the Wind4Future Cluster
that are active in the Bourgogne–Franche-Comté region

FOCUS

The Burgundy-based Wind4Future Cluster is a good example
of the industry coordination brought about by local clusters.
The cluster, which is mainly active in the BourgogneFranche-Comté region, promotes and catalyzes the wind
industry and coordinates with local authorities. The cluster
brings together actors from across the industry as well as a
complete set of skills and expertise.

WIN D JOBS

Focus on: Wind 4 Future

Driving the industry forward

Since 2007, CMF has set up two synergy groups that
have helped kick-start the MRE sector:
-

Mobilization of participants of the maritime
and energy sectors

-

Decision-maker advocacy for MREs

CMF has partnered with Euromaritime, Europe’s largest trade show on the maritime economy. The last edition, which took
place in 2017, attracted a total of 5,000 visitors. This European trade show showcases the expertise of the maritime sector and
is becoming the reference event for marine-focused technology, innovation and activities. The next edition will be held in
2020.

Source: cluster-maritime.fr
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France currently has the world’s second largest marine territory:
French overseas territories give France 97% of its 11-million sq.
km. EEZ (Exclusive Economic Zone). Recognizing the opportunities
offered by France’s overseas territories (including in terms of the
development of MRE), the CMF has developed overseas clusters
in Guadeloupe, Réunion, French Guyana, Martinique, French
Polynesia and New Caledonia.

THE FUTURE

Its main areas of focus are: institutional communication, operational synergies and advocacy work. These actions are
undertaken with its members to reinforce France’s maritime position and achieve a true ecosystem that both furthers the
public maritime interest and the number of business opportunities generated.

FOCUS

The Cluster Maritime Français (CMF) aims to promote and advocate for France’s maritime activities and related activities.
CMF now brings together 430 industrial organizations with maritime activities of every kind. FEE is a member of CMF.

WIN D JOBS

Focus on: the Cluster Maritime Français

Driving the industry forward

Consulting/advice
Education
Mutualisation
Adaptation
Transparence
Engagement
Respect
Source: cemater.com
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Cémater’s member companies have made a commitment to comply with a code of ethics that guarantees an optimum level
of quality to their clients. The components of Cémater’s code of ethics are based on the following elements:

THE FUTURE

In order to assist companies in their development and ensure their continued existence, the Cémater consortium provides
them with specific guidance on several subjects: development of skills and expertise, business development, recruiting,
innovation, resource sharing, etc.

FOCUS

The Cémater cluster, which is active in the Occitanie region, brings together approximately fifty companies for the purpose of
structuring and consolidating the regional renewable energy and sustainable building sectors around strong ethical values.

WIN D JOBS

Focus on: Cémater

Focus
Economic and fiscal benefits for local authorities
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Economic and fiscal benefits for local authorities

Seven wind turbines
3.5 MW capacity per turbine
Production of 64 GWh per year (which represents the power consumption of 24,000 households, excluding heating and
hot water, source: ADEME)
• 25 years in operation
‐ Output purchased at €65.4 per MWh (average price for the first call for tenders for onshore wind) for 20 years
(duration of the contract for additional compensation)
‐ Output purchased at market prices for years 20 to 25.
The wind farm will receive a total of €25.6 million as part of the support scheme for offshore wind.
The wind farm will pay a total of €12.8 million in taxes:

•
•
•
•

IFER, the flat tax on network infrastructure companies (impôt forfaitaire
sur les entreprises de réseau):
€7,470 per installed MW per annum (vs. €3,115 per installed MW per
annum for nuclear and fossil-fired thermal)
Corporate income tax (impôt sur la société – IS)
Corporate real estate tax (cotisation foncière des entreprises – CFE)
Company value-added contribution (cotisation sur la valeur ajoutée des
entreprises – CVAE)
Property tax (taxe foncière)

Net subsidies received and taxes paid, in million euros
IFER
CFE

5,5
1,4
13,7

Source: Eurowatt, CRE
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0,6

4,6
0,9

Property
tax
Taxe Foncière
IS
CVAE

Net
subsidy nette
(unrecovered
costs)
Subvention
(non récupérée)

FOCUS

•

THE MARKE T

•
•
•

THE FUTURE

Practical example for a wind farm built in 2018:

WIN D JOBS

50% of proceeds are collected by regional and local authorities

Economic and fiscal benefits for local authorities

Bloc communal

Département

Region

25% of CVAE

• Corporate real estate tax (cotisation foncière des entreprises – CFE)

100% of CFE

• Company value-added contribution (CVAE), which is based on the
turnover of the wind farm

27% of CVAE

48% of CVAE

• IFER, the flat tax on network infrastructure companies, which is based
on the number of installed MW

70% of IFER

30% of IFER

THE MARKE T

The tax collected is distributed between local and regional authorities as follows:

THE FUTURE

The tax component of wind energy brings in money at all levels of local authorities: municipalities and the EPCI local public
service companies (called bloc communal), the départements and the regions.

WIN D JOBS

Wind farms: an additional source of income for local communities

Generally speaking, the bloc communal 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 power capacity of 13,760 MW as of 31/12/2017, total tax revenues collected by local authorities
in France amounted to approximately €132.7 million in 2017.
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FOCUS

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

Economic and fiscal benefits for local authorities

Tax components of IFER
associated with
wind turbines

EPCI with single
wind power
taxation (EPCI à
fiscalité éolienne
unique — FEU)

EPCI with single
business taxation
(EPCI à fiscalité
professionnelle
unique— FPU)

70% for the EPCI
30% for the département

In some cases, host communities may receive nothing from IFER (when the EPCI choose not to redistribute any funds)
including when the municipality has in fact been proactive in helping with the installation of a wind farm within their
territory. One of the measures put forward by the national taskforce on wind power headed by the Secretary of State
Sébastien Lecornu aims to systematically allocate 20% of the tax proceeds from IFER to host communities.
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EPCI with
EPCI with zonal
complementary
business taxation
Single municipality taxation (EPCI à
(EPCI à fiscalité
fiscalité
professionnelle de
additionnelle — FA)
zone— FPZ)
20% for the
20% for the municipality
municipality
50% for the EPCI
80% for the
30% for the département
département

THE FUTURE

The distribution of IFER proceeds differs according to whether the host community belongs to an EPCI or not (and the choice
concerning local taxation):

FOCUS

The tax proceeds from IFER are distributed among:
•
The host community
•
The département
•
The EPCI (public inter-municipal cooperation establishments), which is an administrative group of municipalities.

WIN D JOBS

Focus on IFER, the flat tax on network infrastructure companies

Economic and fiscal benefits for local authorities

Depending on the operations involved and the exact stage of the projects, host territories can experience a boost in their
hospitality and catering sectors as well as an increase in the number of registered households.
The presence of wind farms in a given region boosts 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
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 providers.
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Local electromechanical maintenance companies, which have been highly impacted by plant shutdowns, have a new
opportunity to expand their operations because their skills and expertise are in demand by the wind power industry (repair
and maintenance of equipment, supply and/or installation of specific parts, etc.).

THE FUTURE

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 at each node of
the value chain: electricity, rotating machines, electromechanics, farm operation...

FOCUS

Newly implemented wind power projects generate a local increase in activity by involving local VSEs, SMEs and middlemarket companies on various tasks, including earthworks, roads and services, grid connection works, etc. A number of
projects also use locally-produced masts, which creates additional value at regional and national levels.

WIN D JOBS

The installation of wind farms contributes to local employment growth and skills development

Economic and fiscal benefits for local authorities

WIN D JOBS

Private players with strong local links, 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 helping new wind farms set up successfully, thereby sending a strong signal of the vitality of the local
economy and institutions.

FOCUS

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). In this context, the TEPOS initiative
(Positive-energy territories) also deserves to be mentioned.

THE FUTURE

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

THE MARKE T

Wind energy: a true starting point for the energy transition throughout the regions
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Appendix
A. The wind industry: regional maps
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The wind industry: regional maps
Auvergne-Rhône-Alpes
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs: 1,748
• Regional wind capital (FTEs):

Greater Lyon

• Top wind industry employer:
Distribution of wind jobs along the industry value chain:
341
1

498
2

Planning & Design

Component
manufacturing

546
3 Engineering &
Construction

363
4 Operations &
Maintenance

Key data on wind farms (mid-2018):
•

Installed wind capacity:

610 MW

•

Number of wind farms:

64

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

1.
Wind farm

2.
3.

NB: Non-exhaustive list of logos, multisite companies
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Top wind operator (jobs):

The wind industry: regional maps
Bourgogne–Franche-Comté
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs: 799
• Regional wind capital (FTEs):

Dijon

• Top wind industry employer:
Distribution of wind jobs along the industry value chain:
142
1

391
2

Planning & Design

Component
manufacturing

257
3 Engineering &
Construction

9
4 Operations &
Maintenance

Key data on wind farms (mid-2018):
•

Installed wind capacity:

637 MW

•

Number of wind farms:

40

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

1.
Wind farm

2.
3.

NB: Non-exhaustive list of logos, multisite companies
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Top wind operator (jobs):

The wind industry: regional maps
Brittany
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs: 771
• Regional wind capital (FTEs):

La Gacilly

• Top wind industry employer:
Distribution of wind jobs along the industry value chain:
267
1

128
2

Planning & Design

Component
manufacturing

272
3 Engineering &
Construction

105
4 Operations &
Maintenance

Key data on wind farms (mid-2018):
•

Installed wind capacity:

1,000 MW

•

Number of wind farms:

126

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

Wind farm
Fixed-bottom offshore
wind farm
Floating offshore wind farm

1.
2.
3.

NB: Non-exhaustive list of logos, multisite companies
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Top wind operator (jobs):

The wind industry: regional maps
Centre-Val de Loire
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs:476 476
Orléans
Orléans

• Regional wind capital (FTEs):
• Top wind industry employer:

Distribution of wind jobs along the industry value chain:
134
134
1

57 57
2

Planning & Design

Component
manufacturing

189
189

95 95

3 Engineering &
Construction

4 Operations &
Maintenance

Key data on wind farms (mid-2018):
1,060 MW
•
Installed wind capacity:
•

Number of wind farms:

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

1.
Wind farm

2.
3.

NB: Non-exhaustive list of logos, multisite companies
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80
Top wind operators (jobs):

The wind industry: regional maps
Grand Est
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs: 1,597
• Regional wind capital (FTEs):

Nancy

• Top wind industry employer:
Distribution of wind jobs along the industry value chain:
286
1

532
2

Planning & Design

Component
manufacturing

511
3 Engineering &
Construction

268
4 Operations &
Maintenance

Key data on wind farms (mid-2018):
•

Installed wind capacity:

3,347 MW

•

Number of wind farms:

241

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

1.
Wind farm

2.
3.

NB: Non-exhaustive list of logos, multisite companies
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Top wind operator (jobs):

The wind industry: regional maps
Hauts-de-France
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs: 1,759
• Regional wind capital (FTEs):

Compiègne – Le Meux

• Top wind industry employer:
Distribution of wind jobs along the industry value chain:
361
1

390
2

Planning & Design

Component
manufacturing

537
3 Engineering &
Construction

471
4 Operations &
Maintenance

Key data on wind farms (mid-2018):
•

Installed wind capacity:

3,512 MW

•

Number of wind farms:

278

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

1.
Wind farm

2.
Fixed-bottom offshore
wind farm

3.

NB: Non-exhaustive list of logos, multisite companies
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Top wind operator (jobs):
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The wind industry: regional maps
Île-de-France
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs: 4,290
• Regional wind capital (FTEs):

Paris

• Top wind industry employer:
Distribution of wind jobs along the industry value chain:
1683
1

588
2

Planning & Design

Component
manufacturing

1,078
3 Engineering &
Construction

941
4 Operations &
Maintenance

Key data on wind farms (mid-2018):
•

Installed wind capacity:

47 MW

•

Number of wind farms:

5

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

1.
Wind farm

2.
3.

NB: Non-exhaustive list of logos, multisite companies
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Top wind operator (jobs):

The wind industry: regional maps
Normandy
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs: 522
• Regional wind capital (FTEs):

Val-de-Reuil

• Top wind industry employer:
Distribution of wind jobs along the industry value chain:
126
1

136
2

Planning & Design

Component
manufacturing

205
3 Engineering &
Construction

56
4 Operations &
Maintenance

Key data on wind farms (mid-2018):
•

Installed wind capacity:

776 MW

•

Number of wind farms:

77

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

1.
Wind farm

2.
Fixed-bottom offshore
wind farm

3.

NB: Non-exhaustive list of logos, multisite companies
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Top wind operator (jobs):

The wind industry: regional maps
Nouvelle-Aquitaine
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs: 978
• Regional wind capital (FTEs):

Bègles

• Top wind industry employer:
Distribution of wind jobs along the industry value chain:
353
1

124
2

Planning & Design

Component
manufacturing

437
3 Engineering &
Construction

65
4 Operations &
Maintenance

Key data on wind farms (mid-2018):
•

Installed wind capacity:

940 MW

•

Number of wind farms:

91

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

1.
Wind farm

2.
3.

NB: Non-exhaustive list of logos, multisite companies
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Top wind operator (jobs):

The wind industry: regional maps
Occitanie
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs: 1,694
• Regional wind capital (FTEs):

Montpellier

• Top wind industry employer:
Distribution of wind jobs along the industry value chain:
585
1

147
2

Planning & Design

Component
manufacturing

455
3 Engineering &
Construction

507
4 Operations &
Maintenance

Key data on wind farms (mid-2018):
•

Installed wind capacity:

1,408 MW

•

Number of wind farms:

115

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

1.
Wind farm

2.
Floating offshore wind
farm

3.

NB: Non-exhaustive list of logos, multisite companies
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Top wind operator (jobs):

The wind industry: regional maps
Pays de la Loire
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs: 1,712
• Regional wind capital (FTEs):

Nantes

• Top wind industry employer:
Distribution of wind jobs along the industry value chain:
350
1

698
2

Planning & Design

Component
manufacturing

302
3 Engineering &
Construction

362
4 Operations &
Maintenance

Key data on wind farms (mid-2018):
•

Installed wind capacity:

840 MW

•

Number of wind farms:

98

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

1.
Wind farm

2.
Fixed-bottom offshore
wind farm

3.

NB: Non-exhaustive list of logos, multisite companies
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Top wind operator (jobs):

The wind industry: regional maps
Sud-Provence-Alpes-Côte d’Azur
Key data on wind power jobs (as of end of 2017):
• Number of wind power jobs: 674
• Regional wind capital (FTEs):
• Top wind industry employer:

Aix-Marseille Provence
metropolitan area

Distribution of wind jobs along the industry value chain:
226
1

110
2

Planning & Design

Component
manufacturing

227
3 Engineering &
Construction

111
4 Operations &
Maintenance

Key data on wind farms (mid-2018):
•

Installed wind capacity:

60 MW

•

Number of wind farms:

8

Top manufacturers (MW):
1. Planning & Design
2. Component manufacturing
3. Engineering & Construction
4. Operations & Maintenance

1.
Wind farm

2.
Floating offshore wind
farm

3.

NB: Non-exhaustive list of logos, multisite companies
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Top wind operator (jobs):
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Appendix
B. Participants in the wind industry by category
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Value chain participants, by category
Developer and/or operator
0%

Wind jobs

Typical firm profile

• Total no. of wind jobs:

2,971

• No. of companies:
No. of companies

100

148

VSE (<10
(<10 salariés)
employees)
TPE

5%

• Typical size:

VSE

• Average date of establishment:

49%

2004

PME
à 250employees)
salariés)
SME (10
(10–250
ETI
à 5000employees)
salariés)
ISE (251
(250–5,000

46%

86

Large
enterprise
(or(ou
subsidiary)
Grande
Entreprise
filiale)

80

Activities in the wind industry

60

33

40

19

20

7

3

• Distribution of wind jobs:
1. Planning
Etudes et&Développement
1.
Design

0
0-10

10-20 20-50 50-100 >100
Workforce size classes

60%

10%

2. Component
Fabrication de
composants
2.
manufacturing

30%

3. Engineering
Ingénierie et&construction
3.
Construction
0%

20%

40%

60%

80%

100%

4. Operations
Exploitation&etMaintenance
maintenance
4.

Top 10 wind industry employers
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Observatoire de l’Eolien. © 2018 BearingPoint France SAS | 134

Value chain participants, by category
Turbine manufacturer (incl. maintenance)
Wind jobs

Typical firm profile

• Total no. of wind jobs:

1,953

• No. of companies:
No. of companies

10

29

11%

• Typical size:

SME

• Average date of establishment:

2007

22%

VSE (<10
(<10 salariés)
employees)
TPE
PME
à 250employees)
salariés)
SME (10
(10–250
ETI
à 5000employees)
salariés)
ISE (251
(250–5,000

67%

9

Large
enterprise
(or(ou
subsidiary)
Grande
Entreprise
filiale)

7

8
6

4

4

5

4

Activities in the wind industry
• Distribution of wind jobs:

2
0
0-10

10-20 20-50 50-100 >100
Workforce size classes

3%
10%

1.
Design
1. Planning
Etudes et&Développement

25%

2.
manufacturing
2. Component
Fabrication de
composants

62%

3. Engineering
Ingénierie et&construction
3.
Construction
0%

20%

40%

60%

80%

100%

4.
4. Operations
Exploitation&etMaintenance
maintenance

Top 10 wind industry employers
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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Value chain participants, by category
Component manufacturer
Wind jobs

Typical firm profile

• Total no. of wind jobs:

3,605

• No. of companies:
No. of companies

200

223

2% 16%

• Typical size:

SME

• Average date of establishment:

1985

24%

TPE
VSE (<10
(<10 salariés)
employees)
PME
à 250employees)
salariés)
SME (10
(10–250
ETI
à 5000employees)
salariés)
ISE (251
(250–5,000

58%

Grande
Entreprise
filiale)
Large
enterprise
(or(ou
subsidiary)

159

150

Activities in the wind industry

100

27

50

22

8

7

• Distribution of wind jobs:
1. Planning
Etudes et&Développement
1.
Design

0
0-10

10-20 20-50 50-100 >100
Workforce size classes

2.
manufacturing
2. Component
Fabrication de
composants

100%

3.
Construction
3. Engineering
Ingénierie et&construction
0%

20%

40%

60%

80%

100%

4.
4. Operations
Exploitation&etMaintenance
maintenance

Top 10 wind industry employers
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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Value chain participants, by category
Civil and electrical engineering / Logistics
Wind jobs

Typical firm profile

• Total no. of wind jobs:

4,236

• No. of companies:
No. of companies

200

247

2% 16%

• Typical size:

SME

• Average date of establishment:

1999

24%

VSE(<10
(<10salariés)
employees)
TPE

PME
à 250employees)
salariés)
SME (10
(10–250
ETI
à 5000employees)
salariés)
ISE (251
(250–5,000
58%

174

Grande
Entreprise
filiale)
Large
enterprise
(or(ou
subsidiary)

150

Activities in the wind industry

100

28

50

28

13

4

• Distribution of wind jobs:
1. Planning
Etudes et&Développement
1.
Design

0
0-10

10-20 20-50 50-100 >100
Workforce size classes

2. Component
Fabrication de
composants
2.
manufacturing

100%

3. Engineering
Ingénierie et&construction
3.
Construction
0%

20%

40%

60%

80%

100%

4. Operations
Exploitation&etMaintenance
maintenance
4.

Top 10 wind industry employers
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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Value chain participants, by category
Maintenance (excluding manufacturers)
Wind jobs

Typical firm profile

• Total no. of wind jobs:

1,295

• No. of companies:
No. of companies

60

76

19%

26%

• Typical size:

SME

PME
à 250employees)
salariés)
SME (10
(10–250

• Average date of establishment:

1992

ETI
à 5000employees)
salariés)
ISE (251
(250–5,000
55%

Grande
Entreprise
filiale)
Large
enterprise
(or(ou
subsidiary)

49

40

VSE (<10
(<10 salariés)
employees)
TPE

Activities in the wind industry

20

11

13
1

2

• Distribution of wind jobs:
1. Planning
Etudes et&Développement
Design

0
0-10

10-20 20-50 50-100 >100
Workforce size classes

2. Component
Fabrication de
composants
manufacturing

100%

3. Engineering
Ingénierie et&construction
Construction
0%

20%

40%

60%

80%

100%

4. Operations
Exploitation&etMaintenance
maintenance

Top 10 wind industry employers
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Atlantique Marine
Services
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Value chain participants, by category
Engineering consultancy & expertise
1%

Wind jobs

Typical firm profile

• Total no. of wind jobs:

2,131

• No. of companies:
No. of companies

200

228

VSE (<10
(<10 salariés)
employees)
TPE

15%

• Typical size:

SME

• Average date of establishment:

1995

36%

PME
à 250employees)
salariés)
SME (10
(10–250
ETI
à 5000employees)
salariés)
ISE (251
(250–5,000

48%

Large
enterprise
(or(ou
subsidiary)
Grande
Entreprise
filiale)

169

150

Activities in the wind industry

100
50

33

20

6

0

• Distribution of wind jobs:
1. Etudes
et&Développement
Planning
Design

0
0-10 10-20 20-50 50-100
Workforce size classes

>100

2. Fabrication
composants
Componentde
manufacturing

100%

3. Ingénierie
Engineeringet&construction
Construction
0%

20%

40%

60%

80%

100%

4. Exploitation
maintenance
Operations &etMaintenance

Top
10businesses
wind industry
employers
Some
operating
in this field:
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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The members of France Énergie Éolienne
2W RH
CHARIER GC
3D ENERGIES
CHOMARAT
3E
CMI TECH5I PASTOR
8.2 CONSULTING
COLAS
8.2 FRANCE
CORNIS SAS
ABB FRANCE
CREDIT AGRICOLE LEASING ET FACTORING
ABIES
CREDIT COOPERATIF
ABO WIND
CREDIT INDUSTRIEL ET COMMERCIAL
ABSOLUVENT
CSTB
ACOFI GESTION
CUBICO SUSTAINABLE INVESTMENTS
ADI (AGENCE DE DEVELOPPEMENT ETCXC SL
D'INNOVATION NOUVELLE-AQUITAINE)
DAVID ENERGIES
AGREGIO
DE GAULLE FLEURANCE & ASSOCIES
AGRO SOLUTION
DEKRA INDUSTRIAL SAS
AIRELE - AUDDICE ENVIRONEMENT
DELHOM ACOUSTIQUE
AKUO ENERGY
DEUTSCHE WINDTECHNIK S.A.R.L
ALLIANCE DES VENTS
DLA PIPER FRANCE LLP
ALLIANZ CAPITAL PARTNERS GMBH
DLGA
ALPIQ ECOPOWER FRANCE
DNV GL
ARCADIS ESG
DS AVOCATS
ARIANE GROUPE - AIRBUS
E.ON CLIMATE & RENEWABLES FRANCE SASU
ARKEA BANQUE
E6 SA
ARKOLIA ENERGIES SAS
ECO DELTA
ATALANTE ENERGIES
ECOLE CENTRALE NANTES
ATLANTIQUE MARITIME SERVICES
ECOTERA DEVELOPPEMENT SAS
AXPO FRANCE SAS
EDPR FRANCE HOLDING
BAYWA R.E FRANCE
EIFFAGE ENERGIE MAINE BRETAGNE
BCS ASSURANCES
EIFFAGE ROUTE NORD EST
BDO ILE DE FRANCE
EIMP
BHC ENERGY
ELATOS
BILLAS AVENIR ENERGIE
ELAWAN ENERGY SL
BIOTOPE
ELEC-ENR SASU
BKW ENERGIE AG
ELEMENTS SAS
BMH AVOCATS
ELICIO FRANCE
BNP PARIBAS
EMERGYA WIND TECHNOLOGIES B.V.
BORALEX SAS
ENBW ENERGIE BADEN-WÜRTTEMBERG AG
BOREA
ENCIS WIND
C.V.A. S.P.A.
ENECO
CABINET RAVETTO ASSOCIES
ENERCON GMBH
CADEVE (CIE ARMORICAINE D'ENERGIE VERTE) ENERCOOP SCIC - SA
CAISSE DES DEPOTS ET CONSIGNATIONS
ENERFIP
CALYCE DEVELOPPEMENT
ENERGIE EOLIENNE FRANCE
CARL STAHL
ENERGIEKONTOR AG
CENTRALES NEXT SAS
ENERGIES NORMANDIE
CEPS
ENERGIETEAM
CERIB
ENERPOLE
CETIM
ENERTRAG
CEZ FRANCE SAS
ENERYO
CFAI DU DAUPHINÉ
ENGIE GREEN FRANCE
CG SALES NETWORKS FRANCE
ENVINERGY TRANSACTION
CGN EUROPE ENERGY
EOLE CONSTRUCTING
CHAPELLE D'EOLE
EOLEC

EOLFI
EOLISE SAS
EOS WIND France
EPSILINE
EPSILON
EPURON SAS
EQUINOR (ANCIENNEMENT STATOIL)
ERG FRANCE
ESCOFI
EUROCAPE NEW ENERGY FRANCE
EUROVIA MANAGMENT
EUROWATT DEVELOPPEMENT
EUROWATT SERVICES
EVEROZE
EVERSHEDS
EWZ
FALCK ENERGIES RENOUVELABLES
FAST
FEECRM
FIDAL
FILHET-ALLARD ET COMPAGNIE
FINERGREEN
FONDEOLE
FORCES EOLIENNES DU GEVAUDAN
FRTE (TERRA ENERGIES)
GAS NATURAL FENOSA
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
HELIOPALES
HEURTEBISE
HYDRONEXT
IDEOL
IEL DEVELOPPEMENT
IFP ENERGIES NOUVELLES
IMAGIN'ERE
IN CONTROL FRANCE
INEO ATLANTIQUE
INEO RESEAUX CENTRE
INERSYS - SYSCOM
INNERGEX FRANCE SAS
INTERVENT SAS
ISEG FRANCE

JARNIAS TRAVAUX SPECIAUX
JIGRID
JOHN LAING PLC
JP ENERGIE ENVIRONNEMENT
KALLIOPE
KALLISTA ENERGY
KDE ENERGY FRANCE
KELLER FONDATION SPECIALES
LA BANQUE POSTALE
LANGA
LEOSPHERE
LES VENTS MEUSES DU SUD
LHOTELLIER - LEAD
LINKLATERS
LM WIND POWER
LOUIS DREYFUS ARMATEUR
LPA - CGR AVOCATS
LUMO
LYCEE DHUODA
MARSH
MASER ENGINEERING
MAZARS ALTER & GO CONCERTATION
MD WIND
MERSEN FRANCE AMIENS
METEORAGE
METROL
MIROVA
MISTRAL ENERGIE
MW ENERGIES
NASS & WIND SMART SERVICES
NATIXIS ENERGECO
NATURAL POWER
NCA ENVIRONNEMENT
NEAS ENERGY A/S
NEOEN
NET WIND
NORDDEUTCHE LANDERBANK GIROZENTRALE
NORDEX FRANCE
NORIA
NORTON ROSE FULBRIGHT LLP
NOTUS ENERGIE FRANCE
NOUVERGIES
NTR WIND MANAGEMENT DAC
OBSTA
OMEXOM RENEWABLE ENERGIES
OREMOTOR
ORMAZABAL FRANCE
OSTWIND INTERNATIONAL
OX2 WIND
P&T TECHNOLOGIE SAS
PARKWIND
PLANETA FRANCE SAS
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PLENR SARL
POLE MEDEE
POMA LEITWIND
POYRY MANAGEMENT CONSULTING FRANCE
PRINCIPLE POWER FRANCE
PWC SOCIÉTÉ D'AVOCATS
QOS ENERGY
QUADRAN
QUADRAN ENERGIE MARINE
QUALICONSULT EXPLOITATION
QUENEA ENERGIES RENOUVELABLES
RAZEL-BEC
RBA
RENVICO
RES GROUP
RINA CONSULTING
ROMO WIND
RP GLOBAL FRANCE
SABIK OFFSHORE
SAFIER INGENIERIE
SAINT-LAURENT ENERGIE
SALAMANDER GROUP - SKF FRANCE
SAMEOLE
SARL DU MONT FAVERGER
SBM FRANCE
SCHNEIDER ELECTRIC
SCP LACOURTE RAQUIN TATAR
SE LEVAGE
SEL GROUPE
SEM SIP ENR
SEML COTE D'OR ENERGIES
SENVION
SEREEMA
SERGIES
SHELL
SIEMENS GAMESA RENEWABLE ENERGY WIND
SITE A WATTS DEVELOPPEMENT
SK & PARTNER
SKYWORK
SNC VS ENERGIE
SOCIETE D'EOLIENNE CARIBEENNE
SOCIETE GENERALE
SOCOTEC FRANCE
SOFIVA ENERGIE
SOLEIL DU MIDI
SOLVAY ENERGY SERVICES
SOLVEO ENERGIE
STATKRAFT MARKETS GMBH
STEAG NEW ENERGIES GMBH
TCO WIND LORRAINE SAS
TECH INTER
TEKERIA

TENERRDIS
TERRE ET LAC CONSEIL
TRANSINIUM
TRIODOS FINANCE BV
TSPS
TTR ENERGY
UL INTERNATIONAL GMBH
UNIPER FRANCE ENERGY SOLUTIONS
VAL D'EOLE
VALLOUREC TUBES FRANCE
VALOREM ENERGIE
VATTENFALL EOLIEN SAS
VELOCITA ENERGIES
VENDEE ENERGIE
VENT D'EST
VENTELYS
VENTIS
VENTS D'OC ENERGIES RENOUVELABLES
VENTS DU NORD
VERBUND TRADING GMBH
VERDI
VERSPIEREN
VESTAS FRANCE
VOL-V ELECTRICITE RENOUVELABLE
VOLKSWIND FRANCE SAS
VOLTA AVOCATS
VOLTALIA
VRYHOF
VSB ENERGIES NOUVELLES
VULCAIN
WATSON, FARLEY & WILLIAMS LLP
WEB ENERGIE DU VENT
WIND FOR FUTURE
WINDKRAFT SIMONSFELD AG
WINDPARKSERVICE
WINDSTROM FRANCE
WINDVISION FRANCE SAS
WISEED
WKN FRANCE
WPD OFFSHORE
WPD SAS
WPO
ZEPHYR

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

