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Foreword

Why are we developing wind power in France?
The fierce debate around this symbol of the ecological transition requires returning to the fundamentals.
I have a simple answer: climate disruption.

It is clearly out of the question to continue to rely on fossil fuels to generate our electricity. That is precisely why France is
closing down its last coal-fired power plants.

It is also impossible to simply settle for the power generation sources that we are currently using. If we want to be able to do
without the fossil fuels that still amount to two thirds of our final energy consumption, we’'ll have to engage in the massive
electrification of our power use - in transport, housing, industrial processes, etc. Even if we intensify our efforts in terms of
energy savings, demand for electricity will inevitably continue to grow in the coming years, which implies the need to rapidly
boost our power generation capacities in order to preserve our energy sovereignty.

Finally, it would be preposterous to stake everything on just nuclear power. Beyond the debates that are inherent to this
power generation method, we have an immediate need for zero-carbon energy, and yet the time required to build a next-
generation nuclear power plant is measured in decades. We must also anticipate the end of life of a certain number of
reactors. A realistic energy policy is therefore to be achieved through the immediate mass deployment of renewables — and
wind power in particular.

There's nothing ideological about this, unless we were to suggest that fighting against climate disruption and the security of
our energy supply were secondary.

The pandemic crisis we have been living through for many months has further demonstrated how strategically important
having a diversified electricity mix is for maintaining our security of energy supply. Wind power has contributed to mitigating
the impact of the downtime of several nuclear installations where maintenance operations had had to be postponed during
the pandemic, for example.
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Foreword

In 2020, wind power thus amounted to almost 8% of France’s electricity generation, third only to nuclear power and
hydropower. With an additional wind power capacity of 1 GW in 2020, our installed capacity had thus reached almost 18 GW
by mid-2021.

This rapid development is also translating into an increase in economic activity in the country, with a 12% growth in wind jobs
in France, amounting to 2,400 new jobs created in 2020, despite the health crisis. The wind industry now provides 22,600 jobs
in mainland France, 5,200 of which are related to offshore wind.

These benefits of wind power are well known to our fellow citizens. That is why an overwhelming majority have a positive
outlook when it comes to onshore wind.!

And it is precisely because wind power is vital for our energy future and because the French people understand this — that it is
our responsibility to both combat misinformation against it and listen closely to the genuine concerns of certain local
residents living in the vicinity of wind farms.

First and foremost, it is important to set the record straight and not indulge in stereotyping. That is why my Ministry
published a True/False document for onshore wind, that is accessible to all. It is true that wind farms aren’t completely devoid
of impact — no power generation method is — and that is precisely why they are subject to stringent rules in terms of siting,
operations, and dismantling. In fact, tighter regulations have been in place since 2020, in particular regarding dismantling
requirements. However, it is simply not true that wind power doesn’t effectively address climate disruption, that wind
turbines only operate 25% of the time, that they aren’t recyclable, or that there are gigantic blade graveyards in France. We
cannot allow the opposition to wind power to base its arguments on misinformation.

1. According to the survey conducted at the end of 2020 by Harris Interactive for France Energie Eolienne, 76% of French citizens have a positive
image of wind power.
2. https://www.ecologie.gouv.fr/sites/default/files/21088_VraiFaux_E%CC%81olien_terrestre%20%281%29.pdf
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Foreword

Of course, wind power cannot be deployed if France's regional and local authorities do not fully take up the issue of the
energy transition. Acting on this objective, the government has created, under the Climate and Resilience Law, regional
energy committees, which will be tasked with promoting cooperation, especially with regional and departmental authorities,
on energy matters within the region, as well as with setting regional objectives for renewable energy development. This law
also strengthens the role of mayors in fostering stakeholder dialogue, by requiring that the non-technical project impact
analysis statement be sent to mayors before filing a permission application, so that they can in turn submit their observations
to the project initiator, who will be required to respond.

In order to foster stakeholder dialogue on wind projects, | also instructed Prefects to map areas that are suited to onshore
wind development, in concert with local officials. I highlighted the need for extensive dialogue with residents, local officials,
and civil society groups from the early phases of projects in order to account for issues related to landscapes and the
environment from the design stage. | am adamant that the industry be exemplary in these matters, which I hold particularly
dear, and which are absolutely key to ensuring project buy-in.

The government has also initiated actions so that wind power development is more harmonious and more widely accepted.
These actions are a follow-up to the Ecological Defence Council chaired by President Emmanuel Macron in December 2020.
The various decisions taken on that occasion include measures aiming to reduce any disturbances (stronger requirements in
terms of recycling, ongoing experimentation with warning beacons, etc.), establishing a network of advisers on wind power
and photovoltaic energy within the territories (starting this autumn) in order to inform and provide technical support to
regional and local authorities, and formalising best practice guidelines. Finally, my Ministry has started working with all
stakeholders to promote and simplify grassroots projects to the greatest possible extent.

The year 2021 marks a new impetus for wind power development, with the publication of the specifications for the 2021-
2026 period, and the launch of the first period of the new onshore call for tenders. This will help support the net creation of
more than 9.2 GW of installed wind power capacity over a 5-year period.
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Foreword

More specifically concerning offshore wind, the year 2020 was marked by the changes introduced in the Law on the
acceleration and simplification of public action and the launch of the competitive tendering procedure for the 1 GW farm off
the coast of Normandy. The French government is now pressing ahead and speeding up the development of the wind power
industry. It is now holding competitive dialogues for wind farms in Normandy and southern Brittany, and launching public
discussions on projects in the Mediterranean and off Oléron.

We will shortly bring the matter before the French National Commission for Public Debate (CNDP) in order to organise
stakeholder dialogue regarding a second offshore project in the area defined during the 2019-2020 public debate in
Normandy.

Offshore wind projects must also be exemplary and follow stakeholder dialogue and consultation throughout the process,
both prior to its decision and during the course of the construction work. Only then can we foster robust growth and success,
and be fully engaged in the energy transition towards achieving carbon neutrality.

Our country’s energy policy is at a turning point. The debates that we are experiencing today are related to this juncture. In

this context, let us remain focused on the essentials and increase our renewable electricity output now, while continuing to
deploy exemplary projects.

Barbara POMPILI
Minister for the Ecological Transition
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Op-ed

The 2021 edition of the Observatory is being
released in a pivotal year given that it is the last
one before the next presidential election and
the first that will be read by the new regional
officials.

It is also being presented at a time when many
national and international reports (including by
RTE, ADEME, IEA, as well as the European
Commission’s  “Fit-for-55" climate package)
demonstrate that wind power isn't just an
option, but a necessity to decarbonise the
energy mix. Achieving the objectives set out in
the National Low-Carbon Strategy (SNBC),
namely cutting our greenhouse gas emissions
to one sixth of 1990 values by 2050 will
involve, in particular, eliminating fossil fuels
from our energy consumption (they still
represent approximately 70%).

How far are we along that trajectory? The share
of wind in electricity generation now amounts to
9% of France's global power mix. Since 2020,
wind power has been the No.3 source of
electricity in France after nuclear power and
hydropower.

These outcomes, achieved after 15 years of
extensive work by the 900 companies in the
industry that are established in France, confirm
the robustness of our fundamentals, both in
terms of competitiveness and of industrial
capabilities.

In terms of competitiveness, the downward
trend in wind power generation costs manifests
itself within the winning bid prices in the call for

1. AO8 (8th call for tenders), RTE, 2021

tenders, both for onshore (€60.8 per MWh)' and
offshore projects (€44 per MWh)2. This
downward trend provides the wind industry with
a competitive advantage over historical sectors
burdened by upward trends in their production
costs (for example, €110-120 MWh for new
nuclear operations).

In terms of industrial capabilities, the wind
industry has demonstrated its know-how by
installing new wind farms at a steady pace,
even in the midst of a global pandemic. All the
business operating along the value chain
(planning & design, component manufacturing,
construction  engineering,  operations &
maintenance) are thus in line to deliver the
yearly 1,900 MW of onshore wind and 1,000
MW of offshore wind that must be installed by
2028 in order to secure France's energy supply

and achieve the country's national and
international goals (for instance PPE, SNBC, COP
21).

These sound fundamentals are the result of a
sustained, concerted effort on the part of the
businesses that make up the French wind power
industry. These fundamentals translate into
significant social and economic benefits. These
include 2,400 jobs created in 2020, and overall
more than 22,600 jobs in France (the wind
industry is now the top employer in the
renewables sector), as well as upwards of €220m
in local tax revenues that contribute primarily
to funding municipalities of less than 100
inhabitants and that have been invaluable in

revitalising communities by making public local
investments possible (for example, rehabilitating
a canteen, creating a micro-childcare facility, or
renovating public buildings).

It is therefore only natural that the wind
industry, which has become indispensable,
approaches the second half of 2021 by taking
part in the debate and formulating proposals for
2022 that will allow everyone to be informed of
the vision that the industry has on the
challenges facing society (for example,
employment, training, independence, safety,
reindustrialisation, combating social inequality)
and on the solutions proposed to support
France’s energy transition.

We hope you enjoy reading this new edition of
the Observatory!

Nicolas Wolff, President of France Energie
Eolienne

Cécile Maisonneuve Cado, President of the
Industry Commission at FEE

2. Deliberation of the French Energy Regulatory Commission (CRE) of 6 June 2019 on the examination of the bids received as part of the competitive
dialogue No.1/2016 on offshore wind installations in an area off Dunkirk’s coast
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Key Figures for 2020

A=
22,600 jobs as of 31 Dec.

2020,+12%
compared to 2019

il

C:n

No. 1 employerin the
French renewables
industry’

Ne

An installed
total
capacity of

17.6 GW?
as at Dec.
31,2020

No. 2 renewable
energy in France's

electricity generation capacity

mix>s compared to
2019

1. Latribune.fr 5.

2. FEE study, 2021 6.

3. Latest call for tenders, April 2021, greenunivers.com 7.

4, Computed based on an average level of tax revenues of €12,500 per

installed MW
APPENDIXES CHALLENGES JOBS MARKET

+ 7% installed

CONTRIBUTIONS

?

€60.8€ per MWh3
The average power price
in the last tender (AOS8),
in April 2021, down 3%

€220m in tax
revenue for
municipalities and
other local authorities

compared to February in 2021
2020
39.7 TWh of ¥
electricity - that are

recyclable/reusabl

generated®in
e on average at

rates of

2020, +16%
compared to
2019

009 7

7.9% of France's electricity
generation in 2020, up from
6.3%in 2019

www.statistiques.developpement-durable.gouv.fr

RTE: France’s Electricity report of 2020
https://www.francetvinfo.fr/economie/energie/temps-de-
fonctionnement-et-recyclage-des-eoliennes-qui-dit-vrai-entre-barbara-

pompili-et-stephane-bern_4649343.html
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The contributions of the wind industry in France in 2020

Economic contributions
benefiting everyone
[

€220m in tax revenue
in France in 20201

Local taxes aren’t
increasing or are
decreasing in
municipalities hosting
one or more wind

farms equipment are located
in France . .goverr?a_nce._
(civic participation)
1. Estimate based on an average of €12,500 per MW installed 4, https://www.greenunivers.com/2021/04/en-2020-le-financement-

2. Source: Ademe - 2021 Wind power market study

A sector that contributes
to France's reindustrialisation
@ @

€5.8 billion in turnover
in 2019, for onshore
alone?

1
€768m in equipment

and engineering
exports?

1
5 out of 13 European

units involved in the
production of offshore

Massive buy-in from
French citizens
® L

76% of people in the
country? have a positive
image of wind power
(+3%)

1

€102.4m collected
through crowdfunding to
fund renewable energies
in 20204
1

The French government
is working on a roadmap
aiming to mainstream
the principle of shared

3. Source: Harris Interactive study for FEE, January 2021

participatif-des-enr-a-depasse-les-100-me-258108/

INTRODUCTION

p

Major benefits
in terms of public service expansion
@ L

The installation of wind
farms allows rural
municipalities to
substantially help improve
various public services, such
as:

- Road rehabilitation

- Building/renovating
cultural and tourist sites

- Deploying fibre-optic
networks

- Renovating public
lighting systems

¢ France
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The French wind power marketin 2020

2

477 wind

turbines’installed in
2020

s

3.5 GWz

in generation
capacity for offshore
wind projects that
have won call for
tenders or projects

(The equivalent of the electricity
use of approximately 1.5 million
households.)

1. FEE study, 2021

2. 2021 Observatory for Marine Energies

APPENDIXES CHALLENGES

This is equivalent to the
electricity use of approximately
8 million households.

+7%
installed
capacity
compared
to 2019

power
capacity
was
installed
and
connected
to the grid

17.6 GW!
of total grid-

connected
capacity

3.
4.

JOBS

With 1.3 GW of additional wind capacity, total grid-
connected capacity rises to 17.6 GW at the end of 2020.
This 8% increase results in wind power representing
7.9% of France's electricity mix.

The increase in installed capacity is nevertheless
slackening given that it amounted to 1.3 GW in 2019
and even 1.7 GW in 2017!

Indeed, though the industry has demonstrated its
resilience in the face of the pandemic given that wind
power output increased by 17% (to 39.7 Twh),
authorisation procedures for ongoing projects have
experienced significant delays, out of phase with the
PPE's trajectories.

RTE - Electricity report for 2020
RTE - Electricity report for 2020
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7.9%:3 of France's
electricity generation
comes from wind
power

T =T

39.7 TWh
electricity generated
from wind turbines,
amounting to 17.3%
more than in 2019.4
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Industry overview

Overview of the wind industry value chain

Component .
Development manufacturers ::r:')sn:?rl\liigiz?\'in Operation
and assembly 9

Engineering
Technical expertise

Design
engineering

wind farm renewal

Structural components

Pre-project engineering Large electrical components

Electronic systems

Disassembly

Other services

Site preparation

Logistics Operation Recycling

Mechanical systems Connection to the grid Maintenance

Assembly

Up to 70% of the value of a wind turbine is acquired in Europe, which proves that the sector has a strong grounding on the
continent.

Source: ADEME - Study on the French wind power sector: assessment, prospective and strategy
* Companies specialising only in this link of the value chain are excluded from calculations
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The place of wind power in the French energy .

mix in 2020

In 2020, wind power amounted to 7.9% of the French power generation
and experienced significant growth: +17.3% between 2019 and 2020

Total electricity generation

537.7 TWh
2%

Nuclear Hydropower Wind
335.4 TWh 65.1 TWh 39.7 TWh

-11.6%

Solar Bioenergy Thermal
12.6 TWh 9.6 TWh 37.6 TWh
-10.6 %

Source: RTE - Electricity report for 2020

APPENDIXES CHALLENGES JOBS MARKET

0%

3% —\ 2% —10%
8% \—‘

7% m Nuclear (67.1%)

u Hydropower (13%)
m Gas (6.9%)

B Wind (7.9%)

Solar (2.5%)
Bioenergy (1.9%)
13% m Coal (0.27%)

u Oil (0.35%)

67%

As wind power generation increased by more than 17%
year-on-year in France in 2021, wind power has the highest
growth rate among energy sources. Though the figure is
satisfactory, it must nevertheless be qualified given that
during the pandemic electricity generation was lower than
usual.
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Onshore technologies are continuing to make |

progress

Among European countries, France installs the highest number of turbines,

but with a lower installed capacity

Average unit capacity & number of turbines in European

[~ countries in 2020 (onshore)
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Sources: Wind energy in Europe in 2020, Trends and statistics (2020)
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The unit power of wind turbines
installed in France in 2020
nevertheless remains among the
lowest on the European continent
(2.7 MW compared with a 3.3 MW
average), though it ranked No. 1 in
terms of the number of wind
turbines installed in 2020 (with 477
units).

This is due to the strong regulatory
constraints, further increased in
2021, which restrict the potential
cost decreases fFor wind power in
France.

Yet, larger and, therefore, more
powerful wind turbines, would
help lower the number of installed
turbines and therefore also lower
electricity prices for the
community.

e France
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Jobs in wind power in France in 2020

22,600

jobs at the
end of 2020 +24% wind

power jobs in the
Pays de la Loire

region

1 2% increase
in wind jobsin
2020

Breakdown and variation of FTEs on the value chain:

Operations &

. Desi
Maintenance Planning & Design

/7 +8% [ 7421%
Component
manufacturing
7 +2%
Engineering &
Construction
/+12% /7 X%
APPENDIXES CHALLENGES JOBS MARKET

In 2020, wind power jobs have continued increasing
at a significant pace, with a growth rate of 12% and a
total of 22,600 direct and indirect jobs in France as at
31 December 2020.

Though the pandemic hasn’t impacted the overall
momentum, it has nevertheless weighed on the
authorisations granted for the construction of the
wind farms and has hampered growth in activities
related to operation and maintenance, and especially
those related to component manufacturing. For the
latter category, offshore has been instrumental to
maintaining growth.

As in 2019, offshore wind is the sector that boosts
job growth in the French wind industry. This trend is
largely due to the start of the construction of the
Saint-Nazaire, Fécamp and Saint-Brieuc Ffarms.
Accounting for more than 20% of all counted wind
jobs, offshore wind represents approximately
5,200 jobs in 2020. Job growth is set to continue with
more job creation in offshore wind in Normandy (in the
industrial clusters in Le Havre and Cherbourg).

Growth rate by link in the value chain (2019-2020)

CONTRIBUTIONS

e France
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Job growth in wind power in France in 2020

The number of wind jobs is on the increase for the 7t year in a row

— Employment trends in wind power from 2017 to 2020

31 5%
001

iﬁ

1,551 MW
iMW connected to the grid during the year

7

1,336 MW +1,317 MW

Source: FEE study, data processing by Capgemini Invent
.|, France
M( Eolienne
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Economic and Fiscal beneﬂts fFor local .
authorities

Wind power contributes to the economic activity and appeal of French host
regions and localities...

Wind energy acts as a catalyst for the energy transition of French regions. Many local authorities (municipalities, local
public service companies — EPCI*, départements and regions) are working to support wind development. 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 and local elected officials are committed to helping new wind farms set up
successfully, thereby sending a strong signal of the vitality and modernity of the local economy and institutions.

Economic benefits

Similarly, the development of wind farm often brings about promising local projects, including biomass boilers, the
rehabilitation of public buildings and tourist locations, road rehabilitation, preservation of public services, creation of short
food supply chains, and so on.

ﬁH@

Contributes to the energy transition of French host
regions and localities

Contributes to the emergence of new local projects J

Contributes to the economic dynamism of French
host regions and localities

*EPCI = Etablissement Public de Coopération Intercommunale - local public service companies

e France
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Economic and fiscal benefits for local .
authorities

... and contributes to the budget of local authorities

Among their economic windfalls, wind power installations generate a
variety of tax revenues, notably in the form of property taxes, the
corporate real estate tax (cotisation fonciére des entreprises — CFE), the

company value-added contribution (cotisation sur la valeur ajoutée des S0 €30,000-
entreprises — CVAE), and the Fflat tax on network infrastructure installed 45'33,? =

companies (impét forfaitaire sur les entreprises du réseau - IFER). These tax
revenues are in the range of 10 to 15,000 euros per installed MW per
annum (on average €7,500 for the locality, while the département and
the region together receive €4,500); they are redistributed between the
different local authorities mainly based on the tax regime of the EPCI
(bub  Zoom in on IFER (the Flat tax on network infrastructure companies)
th?‘lﬁ’e'u roceeds from the IFER are distributed between the host locality, the département and the EPCI (public inter-

municipal cooperation establishment, which is an administrative entity that brings together several municipalities). The

distribution of IFER proceeds differs according to whether the host community belongs to an EPCI or not (and the choice

concerning local taxation):

EPCI with
complementary
Single taxation (EPCl a
municipality fiscalité
additionnelle —
FA)

EPCI with zonal EPCI with single EPCI with single
business taxation wind power business taxation
(EPCI a fiscalité taxation (EPCl a (EPCI a fiscalité
professionnellede | fiscalité éolienne professionnelle

zone — FPZ) unique— FEU) unique— FPU)

20% for the
municipalit:
80% for the
département

Capgemini@invent
APPENDIXES CHALLENGES JOBS MARKET INTRODUCTION

20% for the municipality
5G% ror the EFCi

30% for the département

70% for the EPCI
30% for the département

Tax components

turbines
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Economic and fiscal benefits for local .
authorities

Substantial tax revenues enabling municipalities to lower local taxes,
borrow money, or fund projects

TESTIMONIALS BY LOCAL OFFICIALS ‘ ‘ — Examples of fiscal returns
Number Average tax
of turbines resources (€ per
’ p year)*

Distribution**

“The two local wind farms bring in about

e Tl €200,000 to the Benet community every year.

Mayor of Benet
(Vendée) » Localities/EPCI: €85,375
A € 125,000 + Département: €35,250

“The municipality had been intent 7RI 25557/

on redeveloping the town centre - Localities/EPCI: €170,750
and making the roadway safer for € 250,000 - Département: €70,500
the past fifteen years and the Armelle Devillard, Mayor of » Region: €8,750
revenues from the wind farm have La Chapelle-au-Mans AN lities/EPCI: €256,12
finally made this possible.” Sadne et Loi . * Localities/EPCI: €256,125
v P (Sadne et Loire) € 375,000 + Département: € 105,750
+ Region: €13,725

“Since the wind farm has been installed, we

haven’t Faced any more issues in securing

credits from banks. This has enabled us to
) generate clean energy all the while providing
Jean-Louis Portal, valuable financial security for developing the

x_;ﬁ;f’l_fo?rlg municipality and its vicinity.

These revenues generated by the installation and operation of
the wind farms in the territory are long standing and last for an
average of 20-25 years.

*€12,500 per MW estimate
” ** Djstribution based on the IFER standards
France
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Expanding public services

The tax revenues from wind operations contribute to improving public
service through different means

& o3 "

Improving healthcare services Building or rehabilitating Establishing new social structures
infrustructure

Creating housing that is
accessible to people with
reduced mobility -
(Dampierre-sur-Moivre | Marne)

Financing medical venues in the
municipality bringing together
doctors, nurses,
physiotherapists, podiatrists, and
so on — (Miraumont [ Somme)

Building and managing a
nursery —
(Saint-Etienne-de-Lugdares [

| Ardéche) Opening of a community centre

|| including a library and a media
“Welcoming new doctors has Maintaining the listed library — (Avignonet-Lauragais |

improved the living conditions of historic church Haute-Garonne)
our constituents” (Benet [ Vendée) (Saviéres | Aube) -

The municipality provides a living
residence for 61 individuals with
disabilities — (Saint-Etienne-de-
Lugdares [ Ardéeche)

Sources: “Quotes from elected officials”, France Energie Eolienne
fFrance
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The wind farms can contribute to developing local tourism in various ways
\" Renovation of « Thanks to the tax revenues derived from the wind farms, the town of Ally
‘,‘ monuments to (Haute-Loire) has been able to rehabilitate 3 Former windmills that can be
transform them visited. Certain parts of the building were furthermore transformed into
into tourist holiday getaways
accommodation - Renovation of an antimony mine in the town of Ally to welcome visitors
- The town of Fitou, in the Aude département, plans to
Tourism around rehabilitate a former Lafarge plant to create a site combining
renewable tourism and renewable energies
energies » Each year, the town of Ally welcomes school field trips on the topic
of renewable energies.
_ ! « Sainte-Colombe in the Yonne département - creating hiking
[ \ trails around the wind farms to combine sports and
/ Sport tourism renewable energies
4 °P * In the Somme département, wind power has allowed the
creation of a 20 km hiking trail around the wind turbines,
with information boards on biodiversity
Sources: "Quotes from elected officials”, France Energie Eolienne F
. ) rance
- Capgominieinvent | 71 £1
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Consolidating French industry locally

The wind industry is a significant and increasing contributor to the French
industrial sector

A rapidly expanding French wind power market... For the sake of comp
The turnover of the wind power industry is expanding This is roughly twice as much as the
@5@ continuously. In 2019, it amounted to €5.8b - twice as much turnover of the small household
© asin 2013. appliance industry in France, which

represented €3.7 billion in 2020

... thanks to a highly advanced French know-how

7 °  The prevalence of French know-how is reflected by the Ffact that 5

e out of 13 Facilities for the production of offshore wind
power equipment in Europe.

@:L, " In 2019, the value of exports of equipment and engineering
N amounted to €768m.

LM Wind POW@fI;Sf A f”dChe’ bourg (Manche) = Certain companies located in France are global leaders in
Photo: LM Wind Power component manufacturing, as for example Rollix for bearings and
. Schneider Electric for electrical equipment.

Sources: ADEME, CNEF
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The wind power industry creates many non-relocatable local jobs as a
result of the establishment of specialized wind turbine component
manufacturers

@ Sl

Much of the activity generated by the wind Jobs related to engineering and construction are
industry happens directly in situ and therefore experiencing high growth (+14% in 2020). This
results in the creation of long-term non- major thrust leads us to believe that the weight of
relocatable jobs in the regions. the wind industry will continue to grow in France.
The growth in wind power brings about the Offshore wind is now primarily responsible For
creation of specialized, innovative this growth in wind jobs. It is driven by the huge,
companies. This is the case, for example, of growing investments in offshore wind. During the 1st
Avent Lidar Technology, which is specialized semester of 2020, this investment amounted to $35
in the manufacturing of technological billion globally, representing 319% year-on-year
components for measuring wind speed (for growth.

sinstance ysing LIRAR technology).

: . . NV France
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Public buy-in on wind power in France

75% of French people living in the vicinity of wind farms have a positive
attitude towards wind power (+3% compared to 2018)

79% of French people 2 out of 3 French

consider that wind power citizens
has a majorroletoplayin  consider that a wind farm
the energy transition installation in their local
area would be a positive
thing
More than 85% of the 91% of respondents
French aged 18-34
consider that wind power have a positive image of
is a clean and inexhaustible wind power

energy source.

Sources: Harris Interactive, 2020; GreenUnivers — “Barometer of the crowdfunding of renewable energies”, IRSN barometer 2020 F
rance
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Public buy-in on wind power in France

Renewable power generation projects involving citizens in the decision
process and as investors are proliferating in France

There are now upwards of 200 power generation projects with the long-
term involvement of residents* and local authorities in terms of
governance and financing.

This civic energy — where decision-making, financing and initiatives stem
from grassroots initiatives — leverages the local natural resources of the
territories involved. It also helps improve citizen buy-in to the project and
to the energy transition.

In partnership with FEE, the French government is thus currently working
on creating a roadmap to encourage this civic involvement, through the
principle of shared governance of wind projects in particular.

In France, €102.4m** have been collected through crowdfunding

initiatives in order to fund renewable energies in 2020

*https://www.ecologie.gouv.fr/developpement-des-energies-renouvelables-barbara-
pompili-visitera-parc-eolien-citoyen-lhyrome-dans
**https://www.greenunivers.com/2021/04/en-2020-le-financement-participatif-des-enr-a-
depasse-les-100-me-258108/
Fra nce
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The French wind power market — Introduction

The French wind power market plays a major part in achieving carbon
neutrality and must pick up speed in order to meet the objectives of the

PPE . L. — Objectivesin terms of installed capacity in GW versus the objectives
France's 2050 carbon neutrality objective has of the PPE

been laid out by the PPE (published in April 2020). It 33.95 GW
sets the objectives of the country’s energy transition 35

up to 2028, with a 45% increase in wind power Vs
capacity over 3 years, up to 24.1 GW. 30 4

However, with only 1,105 MW connected to the grid 25 Onshore 2416w -’
''''''''''''''''''''''''''' ‘ & 26.8 GW

in 2020 and a cumulative capacity of 17.6 GW, - y’
France is failing to reach the cruising speed that it 20 Ry ” - -
set out, i.e., an annual increase in installed wind : Z = 21.05GW

power capacity of 2,000 MW. . /“

The same applies to the 34 GW objective for grid-
connected cumulated capacity by 2028, which also 10

seems hard to achieve given the regulatory >Taw
constraints that are still weighing on the industry 5 " Offshore  2-4GwW -
and the impact of the pandemic crisis on b ] % —
commissionings. This is a most regrettable state of 0 — = = T 15GW
affairs as France happens to be the European 2018 2019 2020 2023 2028
country that commissioned the highest number of
wind turbines in 2020.
e= e= Objectifs PPE - Onshore e e Onshore [1] = = Objectifs PPE - Offshore

Offshore wind is no exception given that in a best o
Historique

case scen'arlo, Only 1.5 GW ShO}J l.d ,be nery |nstallgd [1] The projections for 2023 and 2028 were computed based on the average growth rate in
by 2023, instead of 2.4 GW as initially planned forin | previous years.

e= = Offshore

the PPE. [2] The projection for 2023 was made based on the schedule for the installation of the
Source: PPE implementing decree, published in the French official gazette on April 23,0ffshore farms under development
& SDES 2020
PPE: Multiannual Energy Programming (Programmation Pluriannuglle de UE .. . NV France
Capgemini@invent 7 Ene
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The French wind power marketin 2020
+7%
17.6 GW" installed 1,3 GW!*
connected O and grid- —
capacity to 2019 conngctgd
capacity in
" 2020
. This is equivalent to the (o) ’
477 W|nd electricity use of approximately 7'9 /03 of France's
. ) ) 8 million households. electricity generation
turbines’installed in comes from wind
2020 With 1.3 GW of additional wind capacity, total grid- power
connected capacity rises to 17.6 GW at the end of 2020.
This is an 8% increase that results in wind power
representing 7.9% of France’s electricity mix.
The increase in installed capacity is nevertheless
slackening given that it amounted to 1.3 GW in 2019 A
and even 1.7 GW in 2017! 'iQ.A’ /=7
3.5 Gwz Indeed, though the industry has demonstrated its
in generation resilience in the face of the pandemic, given that wind 39.7 TWh
capacity for offshore power output increased by 17% (to 39.7 Twh), electricity generated
wind projects that authorisation procedures for ongoing projects have from wind turbines
have won call for experienced significant delays, out of line with the amounting to 17 30/'
, . . D/
tenders or projects PPE's trajectories. more than in 2019.4
(The equivalent of the electricity
use of approximately 1.5 million
households.)
1. FEE study, 2021 3. RTE report
2. 2021 Observatory for Marine Energies 4. WindEurope, “Wind energy in Europe in 2020” ‘/ France
Capgemini@invent \’0(\ >
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Overview of the French wind market

1.3 GW of wind power capacity was installed in France in 2020

—— MW installed and grid-connected* by the 5 main manufacturers Jan. 1 —Dec.31, 2020

o

100 200 300 400 500 600 700 800

Vesias.

678.7

SIEMENS Gamesa

0,
13% 520
menercoN N s
- y 17% Wind capacity in
(3 Envision 40 Distribution of grid-connected capacity by 2020:
manufacturer sfrom January 1 to 1,317 MW

December31, 2020

Source: FEE study, 2021

* The data on installations and connections to the grid may differ from those reported by RTE due to differencesin
the way grid-connection contracts are treated
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Overview of the French wind market

As of 30 June 2021, there is a total grid-connected capacity of 18.4 GW in
France

—— MW commissioned per manufacturer (rounded to the

nearest unit) 5170
Ve, | e 535/

2458

P—— . Eagye
SENVION [ 2436
s conc: [ — 15

@ GE Renewable Energy _ 819

i 828

-
rOVERGNET | g Total capacity as of

June 30, 2021:
18,415 MW

EJEHHfNT I 41
@ Envision | i%

9
OVENSYS | |,

POMA h 3
w3 I Capacity connected to the grid before 2020
Other | 74 I Capacity connected to the grid up to June 2021

Source: FEE study, 2021
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Overview of France's installed capacity

19 operators manage more than 300 MW of wind capacity each

MW in service operated directly or on behalf of third parties ("
eNcGie 2,013 AT

2733

1,785

egp renewables G S 3 8
Vorkswing I S ? 3
Owpo I 515
Ovaleco IEE— 472
= ERG "EE—— 63

= e I 303 Total capacity as at

Wooync EE— 33 June 30, 2021:

GI)CGNi: I3 GO 18,415 MW
INNERGEX N 324 !

v 3 ()7
— 75
aco I )42

WIND

Source: FEE study, 2021 CAJ 592 MW of which are operated by Energieteam, 128 MW by Engie Green, and the rest by third parties.

(1) Data from the FEE database as of June 30, 2021; figures are rounded to the nearest unit; data for the last semester are consolidated on the following semester
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Overview of the wind power market by region

The current distribution of installed MW attests to the dominance of the
north-east and west of France

- - - - Wind capacities are distributed over the country, with more
Total grig-connected wind farm capacity per region than 1,550 wind farms featuring 8,905 wind turbines that
as of 30 June 2021 —in MW are located in all regions of mainland France as well as in

overseas territories.

Hauts-de-France and Grand Est are the top wind regions.
10 These two regions alone represent 50% of France's grid-
connected capacity. Meanwhile, Occitanie, the historical
birthplace of the French wind industry, ranks 374 nationally.

16 Other regions continue to progress. For instance, Nouvelle-
Aquitaine has connected more than 200 MW to the grid
between June 2020 and June 2021.

5 The Grand Est has now hit the 4 GW mark in terms of

installed wind turbines, which testifies to the harmonious
development of the sector that is under way throughout
15 the country.

20

7 regions out of a total of 13 have more than 1,000 MW of
wind power connected to the grid at the end of June 2021

Capgemini@invent
MARKET
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Overview of the wind power market by region

Though grid-connection capacity is increasing throughout the country,
growth is the highest in Hauts-de-France and Grand-Est

—— Growth in grid-connected capacity by region
4,676

Hauts-de-France e, < 7 368
3,720
Grand Est | e 013/ +293

N 1,596
Occitanie 1,596

Centre-Val de Loire _1'3(%?380/ +77
Nouvelle-Aquitaine _14?359 /7 +214
Pays de la Loire _1'021%1 o7/ +82
Bretagne . 1’10,%)35 /7 +56
Normandie _896243, +59
Bourgogne-Franche-Comté _8§74/ +57
Auvergne-Rhone-Alpes ] 66?3% 7 +12

Corsica and overseas territories | 11266 /7 +10

Provence-Alpes-Cote d'Azur L61121/‘ +60
fle-de-France B 8b/7 +17

0 1,000 2,000 3,000 4,000 5,000 6,000
/7 +XX :Growth in MW mJun-20 mJun-21

Source: FEE study, data processing by Capgemini Invent, 2021
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The French wind market within the European
context

Europe’s wind energy sector continues to grow, with strategies that differ
for offshore and onshore wind in different countries

Onshore technologies

36

cus on the 15 countries with the highest grid-connected capacity at the end of 2019

Combined ofwhich Combined ... of which
installed FF"r;oreca e Growth installed offshore % of the
Country capacityatthe :ttheend"of between2019 capacityatthe capacityatthe electricitymix
endof2019 2019 (MW) and2020* end of 2020 end of 2020 in2020
(MW) ()
1 Germany 61,357 7,445 1270 62,627 7,689 27%
4 e 2 Spain 25,808 5 1,456 27,264 5 22%
3,980 MW 7 3 " aacac 5545 s EYP 16428 224
? Sweden T T IEdnt O ot oA o
7/ 9,992 MW i 4 E 16-64 ) 1303 17040 o 99,
& Tl o ' ' ' \
e 5 Italy 10,512 0 340 10,852 0 7%
4,';2';"73 b, €180 S v 6 Sweden 8,985 192 1,007 9,992 192 20%
Uthuand 7 Netherlands 4,600 1,118 2,184 6,784 2,611 12%
Netherlands 548 MW
6784 MW et 8 Poland 5917 0 697 6,614 0 9%
p 4 Sy 3w 9 Denmark 6,128 1,703 52 6180 1,703 48%
MISMY 10 Portugal 5,437 8 49 5,486 25 25%
h .
e Svsipuakid Ui 1 Belgium 3,879 1,556 840 4719 2,261 14%
3 Mw- "
sas i sutsen O puscc 12 Ireland 4,155 25 196 4,351 25 38%
87 MW 3120mMy  Hungary
7 Send, oY Romania 13 Greece 3,576 0 537 4,113 0 15%
3.MW 3,029 MW .
Portygal e 14 Austria 3,159 0 51 3,210 0 12%
5,486 MW 803 MW\_g7 M 374 MW X
oty Ko Bulgars W
T0852MW, 1o ntenegrar w?  6TMW Sources: WindEurope, "Wind Energy in Europe in 2020" (2020), IEA and national energy
118 MW MNo;th_ companies
L * The data on capacity growth in France presented by WindEurope differ from those presented
o Turkey by FEE because they are based on different calculation methods.
411300 9v3°5,MW In spite of its [arge area, France's installed capacity only amounts to
-/

Grid-connected capacity (onshore and offshore) in Europe at the

end of 2020

one third of that of Germany. According to WindEurope, wind power
contributes to 16% of the EU's electricity mix, but still only 9% of
France's electricity mix.

/T(é'yf-'/ " red wind £ " Change in grid-connected
otal grid-connected wind farm capacity - w7
capacity in 2020 Sources: Euractiv, “Wind provided 16% of EU electricity in 2020, despite COVID delays”
<10% Stable / >10%

500 5,000 10,000 20,000 30,000
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The French wind market within the European |-
context

Europe’s wind energy sector continues to grow, but with stark disparities
between countries France is in Europe’s No. 4 position in terms of grid-
connected capacity

« In Europe, total grid-connected wind power capacity at the end of
2020 was 220 GW, of which 195 GW was onshore wind and 25 GW
offshore wind. This amounts to a 15 GW increase in 2020.

e This grid-connected capacity generated 458 TWh of electricity in 2020
and covers 16% of Europe's total electricity needs.

« Installed capacity has increased by 15 GW by 2020, amounting to a 7%
increase compared to 2019. We need to pick up the speed if Europe is
to achieve its stated objective of an additional 105 GW installed
between 2021 and 2015.

« The Netherlands is the European leader in terms of additional grid-
connected capacity, with 1,979 MW grid-connected in 2020,
including 1,493 MW in offshore capacity. Germany comes second
with 1,650 MW capacity. This “powering up” of the Netherlands is
largely the result of the emergence of offshore wind farms, which
contribute to 75% of Europe’s grid-connected capacity in 2020.

« Spainis No. 3 in Europe with 1,400 MW grid-connected in 2020.

« Sweden and France complete the ranking of the most dynamic
countries in Europe with 1,007 MW and 1,318 MW of new capacity
installed in 2020%*, respectively.

» France remains the fourth largest country in Europe by installed
wind capacity, at 18 GW, lagging far behind Germany, which keeps its
European lead with a total installed capacity of 63 GW.

Sources: WindEurope, “Wind Energy in Europe in 2019” (2020), RTE Electricity report for 2019
RTE Electrical Balance Sheet 2018

*Installed capacity in France according to WindEurope. The figure adopted by FEE is 1,105 MW. Fra nce

Capgemini@invent ‘4/(\ Energie
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The place of wind power in the French energy

mix in 2020

In 2020, wind power amounted to 7.9% of the French power generation
and experienced significant growth: +17.3% between 2019 and 2020

Total electricity generation

537.7 TWh
2%

Nuclear Hydropower Wind
335.4 TWh 65.1 TWh 39.7 TWh

-11.6%

Solar Bioenergy Thermal
12.6 TWh 9.6 TWh 37.6 TWh
-10.6 %

Source: RTE - Electricity report for 2020
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3% —\ 2% 71 0%/~ 0%
7% m Nuclear (67.1%)

u Hydropower (13%)

m Gas (6.9%)

= Wind (7.9%)

Solar (2.5%)

Bioenergy (1.9%)

13% m Coal (0.27%)
= Oil (0.35%)
67%
As wind power generation increased by more than 17%
year-on-year in France in 2021, wind power has the highest
growth rate among energy sources. Though the figure is
satisfactory, it must nevertheless be qualified given that
during the pandemic electricity generation was lower than
usual.
e .|, France
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Onshore technologies are continuing to make |
progress

Wind turbines transform the kinetic energy of the wind into electrical power

Source: FEE study
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The wind, a source to be mastered

The efficiency of wind turbines depends on
wind speed and frequency. A site with winds
averaging 30 km/h will be approximately
eight times more productive than another
site with winds averaging 15 km/h. In France,
a project is considered economically
interesting when the annual average speed
at the site is around 21 to 25
km/h.

Other criteria are also taken into account,
such as the capacity of the soil to support
the Foundations and the connection to the
power grid.

captured.

Wind turbines must aim for an optimal rotor size to be able to capture
winds that are both strong and continuous.

The larger the diameter of the rotor (5 and 6), the higher the energy

MARKET CONTRIBUTIONS  INTRODUCTION

Capgemini@invent

e France
M( Eolienne




[ countries in 2020 (onshore)

Market overvigve Ffench wind market within the European cclrnteN’ue French electricity mix |

Onshore technologies

| Offshore wind

Onshore technologies are continuing to make |-

progress

Among European countries, France installs the highest number of turbines,

but with a lower installed capacity

Average unit capacity & number of turbines in European

600
. °
500 . . o
[ ]
400 [ ) Average turbine unit power installed in Europe in 20ﬁ(3.3MW)
[ ]
300 ® .
° ([ ]
200
100 I
I e - _
AN F @ @ ¥ O e O
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® Number of turbines ® Average unit capacity (MW)
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15
1.0
0.5
0.0

Sources: Wind energy in Europe in 2020, Trends and statistics (2020)
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The unit power of wind turbines
installed in France in 2020
nevertheless remained among the
lowest on the European continent
(2.7 MW compared with a 3.3 MW
average), though it ranked No. 1 in
terms of the number of wind
turbines installed in 2020 (with 477
units).

This is due to the strong regulatory
constraints, further increased in
2021, and which restrict the
potential cost decreases for wind
power in France.

Yet, supersize wind turbines, which
are higher and therefore more
powerful, would help lower the
number of installed turbines and
therefore also lower electricity
prices for the community.

/|, France
VS
M( Eolienne
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Onshore technologies are continuing to make .
progress
There is a trend towards higher turbine capacity, yet it still lags behind the

European average (3.3 MW)
Most installed turbines in 2020

W 0 N & 1 A W N =

10

Unit capacity Rotor size / mast height

Installed capacity

Model Manufacturer (MW) (France) (MW)

V100 Vestas. 2-2.2 100m / 80-120m 196
SG3.X-132 SIEMENS Garmesa m 132m / 84-97m 133
V136 Vestas m 136m / 82-149m 133
N131 Gworoex (Jacciona m 131m/ 84-120m 126
V117 Vestas. m 117m / 80-116m 121
N117 Ciworoex ({acciona 117m / 91-120m 96
V110 Vestas. 2-2.2 110m / 80-125m 83
E92 % ENERCON 2.3 92m / 69-138m 83
E82 i ENERCON 2-3 82m / 78-138m 59
V126 Vestas. “ 126m / 87-137m 50

Source: FEE study, 2021
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Onshore technologies are continuing to make |-
progress

The most installed turbines in France have generation capacities and sizes
that are limited compared to the possibilities offered by manufacturers

Most installed turbines as of 30 June 2021 (total

number
Model Manufacturer Unit(:nav%’?city Rotor size/height Tota(lh:w)acity

1 E82 ¥ ENERCON 2-3 82m / 78-138m 1699.8
2 V90 Vesitias. 2-3 90m / 80-105m 1,626
3 MM92 SENVION 2.05 92m / 68-100m 1511
4 E70 i ENERCON 2.3 71m / 54-138m 1,452
5 V100 Vesias. 2-2.2 100m / 75-120m 1,434
6 N90 Ciworoex ({acciona 25 90m / 65-120m 854
7 N117 Ciwonoex ({acciona 2.4-3.6 117m /91-120m 720
8 V112 Vesias. 3-3.45 112m / 69-119m 701
9 N100 Swomoex (facciona 25 100m / 75-100m 685
10 MM82 SENVION 2.05 82m / 59-100m 572

Source: FEE study, 2021
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The higher burden of aeronautical & regulatory |

constraints

The expected dynamics in terms of increased installed capacity is being
held back by restrictions that add to an already highly restrictive

environment

Aeronautical
constraints:

- Setting up a wind farm is subject to clearance by the
Ministry of the Armed Forces when it is located close
to a military radar.

- In addition, military flight paths prevent the
installation of wind turbines on almost 50% of the
French territory. This makes it challenging to install
wind turbines over a large part of the country, and
even more so when more than 150 m high.

Regulatory
constraints

In France, the development and renewal of wind farms
with larger wind turbines is hindered by regulatory
constraints that make it a long and complex process.
The French administration is increasingly making use of
guidelines, which are instruments of “soft law".

Source: FEE study, 2021
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\ Examples of
constraints

In June 2021, the minimum
regulatory distance between
wind turbines and military
radars has gone down from 30
to 70 km. Beneath that distance,
clearance from the Ministry of
the Armed Forces is required.

The section related to
landscapes in the French
methodological guide on impact
assessments was updated in
2020 and increases the burden
in reading the recommendations
and having landscape studies
conducted by specialized
consultancies.
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Offshore wind
Offshore wind, a booming technology
In 2021, there were 7 awarded offshore projects under
development and 4 pilot Floating offshore projects in
France. Though construction on offshore projects first
started in 2019, the offshore wind sector should represent
10% of grid-connected wind capacity in France in 2023.
The offshore wind market is segmented based on distance
and foundation type:
Bottom-fixed offshore wind
Fixed-bottom wind turbines are intended for
seabed depths of up to 50-60 m and can
harness strong coastal winds.
Projected unit capacity: 6-8 MW (AO1/CFT
No.1) and up to 12-15 MW (AO3/CFT No.3)
Floating offshore wind
Floating wind turbines are connected to the
lsgca:’tza bflllj?t?\ihrogélfz(ﬁifenitcasnegll-;:::le?égt?wi Offshore wind power is expected to represent 10% of grid-
starting at depths of 30 to 50 m. Projected connected wind power capacity in France in 2023
unit capacity: 8-10 MW (pilot farms)
Source: FEE study France
- Capgominieinvent | 71 £1
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Offshore wind
France has drawn up a roadmap for offshore wind power
With its 3,500 km of coastline, metropolitan France has the second largest wind power potential in Europe, behind Great
Britain and ahead of Germany. Nevertheless, France is currently less ambitious than its European neighbours: the PPE
published in April 2020 provides for a target of 5.2 to 6.2 GW of offshore wind power in service in 2028, while the objective of
the British Government for offshore wind is to reach 40 GW by 2030. Germany should surpass its 2020 target of 6.5 GW and is
expecting to achieve 20 GW by 2030 and 40 GW by 2040.
The first call | The first call | The call for The third call | 1st floating The offshore | Adoption of Commissioning| Commissionin | Targeted
for tenders for tenders proposals for | for tenders wind turbine | wind projects | components 1 | of the projects | g of the commissionin
for bottom- for bottom- pilot floating | for bottom- in France: of the first &2 of the sea | of the First call | projects of the | g of
fixed offshore | fixed offshore | offshore fixed offshore | Floatgen. and second basin strategic | for tenders for| second call for | commercial
wind power wind power farms is wind off the | Commissionin | call for documents fixed-bottom | tenders for floating wind
was issued was issued launched and | coast of gonthe RME |tenders are (DSF). Public | offshore wind; | fixed-bottom | power
and awarded | and awarded |awarded in Dunkirk was SEM-REV test | confirmed. discussions on | commissioning| offshore wind. | projects and
in 2012 to in 2014 to 2016 to issued, and site in 2019. the 4 call for | of the pilot the Dunkirk
four projects | two projects | four projects | awarded on tenders in floating wind project
for atotal of |foratotal of |foratotal of |June 14,2019. Normandy and | farms. (AO3/CFT
approximately | approximately | 112.5 MW. the 5% callin No.3).
2 GW. 1GW. Brittany.
Adoption of
the April 2020
PPE.
@ L L L L L 0. ) - —_—— e = —— ) — — - -
D sottom ixed wirdl Floating wind o e
Source: FEE study No.1 projects”.
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France boasts many advantages as far as offshore wind power is
concerned, most notably its extended maritime boundaries as well as its
industrial, energy and maritime expertise and port infrastructure, meshed

power grid

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.

These new facilities for 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 2021 Observatory for Marine Energies).
The sector expects 15,000 jobs to be related to offshore
wind power in France in 2030.

MARKET

Examples of floating offshore wind installations:

Semi-submersible Spar Tension-leg platform

Bottom-fixed wind is the most mature and competitive MRE
technology and has projects at advanced stages. Fixed-
bottom offshore wind accounts for 90% of the turnover of
the sector.

Source: FEE study, 2021 Observatory for Marine Energies
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Offshore wind
After the start of construction in Saint-Nazaire, the Fécamp and Saint-
Brieuc prOJects are nowunderway 777777777777777777777777777777777777777777777777777777777777777777777777777777
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘ ;Tctﬂl:;ﬁ]es-497 MW STeor b evompor | Dunkerque (Dunkirk) = <fzepr [] |nnogy
Courseulles-sur-Mer © E"m i | SWT-7.0-154 o ;Sl?l?crgivsvcussions during S2 28;0 ENBRIDGE |
| 64 turbines — 448 MW me :':?“?uim % (F;rOJect is authorlzre]:dcl sltagtfof g%r;s:;cructmn 282OMENS Gam | Risk reduction in progress
3 SWT-7.0-154 omm|SS|on|ng Scheaqulea ror !
| Project is authorized SIEMENS Gamesa,
Start of construction in autumn 2021 i
Saint-Brieuc  SIEMENS Gamesa
| SG 8.0-167 DD s
62 turbines - 496 MW IBERDROLA Dieppe-Le Tréport
' Project is authorized, start of SG 8.0-167 DD
construction 2020 62 turbines - 496 MW
. Commissioning scheduled for 2023 Project authorized = |
| Saint-Nazaire P R— el
| Haliade 150 - 6 MW ® O G
| 80 turbines — 480 MW el
| Project is authorized, constructlori"f§“ e
. underway ; y
. Commissioning scheduled for 2022 | N
‘:ZZ:Z:ZZ:::ZZ:::ZZ:Z:ZZ:Z::Z:ZZ:Z:ZZ:::ZZ‘: > 3.5 GW
' Yeu-Noirmoutier =0 i €11.5 billion
| SG 8.0-167 DD Sumitomo Corporation | \x. 0
| 62 turbines - 496 MW - investment
. Project authorized
In Normandy, the year 2020 saw the construction and
connection to the grid of the Fécamp wind farm. In 2021, construction work at the Courseulles wind farm started, which is
soon to be followed by the Dieppe-Le Tréport wind farm. A new call for tenders was presented for the attribution of a 1,000
MW offshore wind farm off the coast of the Cotentin.
The Brittany region will host the pilot floating wind farm Eoliennes Flottantes de Groix et Belle-ile following the call for
tenders. or aﬂ)'ﬁe[q}serva Ory; »;a%gsn;'r-ghg’s project aims to connect 250 MW to the grid (that will be extended to 750 MW in
Bsequen years fFrance
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Offshore wind
Offshore wind power is now truly emerging as an industrial sector and is
set to create and sustain many direct and indirect jobs in France.
Le Havre , . L
SIEMENS Ganesa Fécamp wind farm: start of constructhn in
Manufacturing of blades, nacelles and June . ,201,9; X 71 offshore turbines;
. commissioning in 2023.
Cherbourg generators for offshore wind power
@ GE Renewable Energy 750 direct and indirect jobs by 2022 Saint-Nazaire wind farm: commissioned in
Manufacturing of blades 2022. Manufacturing of nacelles in th.e GE
350 direct jobs created Renewable Energy plant at Montoir-de-
550 direct jobs by 2021 Bretagne.
P4 The Saint-Nazaire Chantiers de 'Atlantique
Montoir-de-Bretagne plant 'Wlll manuFaFture Fhe elef:trlcal
N substations for the Saint-Nazaire and Fécamp
@ GE Renewable Energy wind farms.
Assembly of 80 nacelles for 6 MW \x The GE Renewable Energy (LM Wind Power)
wind turbines for the first French % plant located in Cherbourg currently
offshore wind farm located in produces the longest blades in the world for
Saint-Nazaire export projects won in the United States and
300 direct jobs the United Kingdom.
450 direct and indirect jobs by
theend of 2020
_ Nantes Saint-Nazaire €9 1,300 jobs
. @ i.SE REHGV\.Iab‘e Energy EEﬁPAr'II-'ILEEETIQUE created in France by
The site mainly brings together the 2022 in factories
engineering, purchasing, quality, project Includes 3 jacket-type foundation production units, manufacturing offshore
management and service departments. transition pieces and electrical substations for the i Rursine
200 direct jobs Saint-Nazaire wind farm components
200 direct jobs
Source: FEE study ‘ F
e /|, France
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Offshore wind

Focus on the factories of Cherbourg and Le Havre

In November 2019, GE Renewable Energy (through its
subsidiary, LM Wind Power) inaugurated its plant in
Cherbourg for the construction of blades for offshore wind
power. As of mid-2020, the plant has more than 300 -
employees and will be recruiting 250 more by early 2021.

In June 2020, Siemens Gamesa started construction of its
blades and nacelles plant in Le Havre after receiving
confirmation for two firm orders in France (Fécamp and
Saint-Brieuc). This plant will generate 750 additional jobs
and should be operational in Q1 2022.

Offshore wind power represents a promising industrial
sector as France will soon hold one third of Europe’s
offshore generation capacity

LM Wind Power's factory in Cherbourg

3D representation of the Siemens Gamesa Renewable Energy plant in Le Havre

The GE Renewable Energy (subsidiary: LM Wind Power) factory
in Cherbourg has already manufactured the largest blade ever
made (107 metres long) for the most powerful wind turbine
in the world, developed by GE Renewable Energy and with a
demonstrator that is currently installed and operational in
Rotterdam for testing purposes—the 12 MW Haliade-X.

e e 5 Source: FEE study, LM Wind Power
The larges i world is manufactured at LM Wind Power's Cherbourg
factory
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€220 million of investment for the development of the MRE" terminal of
the port of Brest intended for marine renewable energies

The industrialisation of the offshore wind industry contributes to massive investments in certain French ports. Indeed, the
assembly of certain components is done at the dock. To carry out these complex operations, the port infrastructure must be
adapted. These investments form part of a long-term goal to establish the know-how of the French offshore wind industry
and to thus consolidate its expertise in order to export turbines to Europe and to the rest of the world.

The Brest port upgrade started in 2017, with the aim of
creating a 40 ha polder - an artificial expanse of land reclaimed
on the water - dedicated to marine renewable energies
(MREs), including offshore wind power (bottom-fixed and
floating) and tidal power.

The project represents an investment of €220 million from the
Brittany Region and its partners. The boom in the MRE sector is
expected to generate 400 to 500 direct jobs at the end of the
construction phase, scheduled for 2024. The Spanish company
Navantia has chosen to operate from the port and will set up a
jacket foundation pre-assembly unit for the future offshore
wind farm in the bay of Saint-Brieuc. This market will mobilize
250 direct jobs over 2 years.

In addition to the port of Brest, the ports of Cherbourg, Le
Havre and Saint-Nazaire have also undertaken significant
investments to support the development of MREs on the
Atlantic coast. The ports of Marseille-Fos and Port-La
Nouvelle on the Mediterranean basin have also followed that
approach. France is very dynamic in this promising sector
offering strong growth potential in Europe and around the

world.
MARKET

Work in progress for the construction of a polder in the port of Brest aimed at
attracting activities related to marine energies

Source: FEE study
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€252 million are being invested in extending the port of Port-La Nouvelle,
which is intended, among other things, for floating offshore wind activities

In 2016, Occitanie was chosen by the French government
as a favourable site for two floating wind farms. It is on the site of the port
of Port-La Nouvelle, which is France’'s No. 3 Mediterranean port that wind
turbines should be assembled before being installed offshore, and it will
also be used for logistics coordination. Out of four floating offshore wind
power pilot projects in France, two are located off Leucate-Barcarés and
Gruissan, facing the Aude coast. They should be launched around 2021-
2022, for a test phase lasting approximately three years.

The port extension works started in the autumn of 2019. The Occitanie |

region has committed to invest €252 million in the extension project which
includes the creation of a new port basin and a new wharf for offshore wind
power.

Construction work should be completed by 2023. In total, no less than 3,000
jobs (either direct, indirect or induced) will be created thanks to the
activities that will be established in this port in the Aude département. The
first stage of the expansion of the port, launched last September, already
represents 200 full-time equivalent jobs. Ten local companies were selected
to carry out this project, and five other local companies are taking part as
subcontractors.

In order for the port expansion to be exemplary from an environmental

standpoint, the regional authorities have set up several bodies, in particular §

a scientific committee composed of experts as well as an environmental
monitoring committee that brings together local authorities, associations
and the fishing industry. It has also mobilized more than €12 million For
environmental compensation purposes.

MARKET

Source: FEE study
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- ,O Optimize performance

Floating wind -
Pilot farm at Port-La-Nouvelle

— Wind farm context and description

The very first floating offshore wind farm will come into being in
Occitanie in the town of Port-La-Nouvelle with a planned
commissioning in autumn 2023. The farm will feature 3 turbines each
having a 9.5 MW capacity.

Two core elements are involved in setting up this floating wind farm:
« Steel Floats
« A connection hub

Having a single connection hub for 3 turbines offers many advantages:
« The physical connection point is clearly defined.
« The wind turbines are connected in parallel.

Various protagonists are involved throughout the value chain:*

Developer Co-developer Turbine Foundations Crowdfunding

Qair ~ Vestas. BW ideol {renerfip

TotalEnergies

Source: Vestas  * Non-exhaustive list
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Offshore wind

RTE is positioning itself to adapt its network to the challenges of offshore
wind power

In France, since 2017, a new legal and regulatory = RTE is positioning itself as serving an ambitious

framework has been defined to speed up the
development of offshore wind projects and reduce
associated costs. It is modelled after the approach taken
in the North Sea.

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

development of marine renewable energies via:

* Long-term planning shared with the public authorities
and local territories in order to anticipate and optimize
the dimensioning of the network, which is making the
following possible:

— The pooling of the public offshore grid (“connection
hub”) in order to lower costs and impacts

— The standardisation of certain infrastructures to
achieve economies of scale

- The innovative development of multi-purpose
platforms at the service of French host regions and
localities as well as stakeholders

= Envelope permit to gain Flexibility - The mitigation of social, economic and environmental
= Maritime spatial planning (taking into account the impacts of power generation facilities
accommodation capacity of therpower grid)

Pai
Lo EESEEESEESRNNESSIY 1 SIS S L. —
mel ' i
L : Poste intermédiaire de compensation H
. {en fonction des pro;exs) 1
! P:tsbe RTE !
\ . i
b= i
'
|
'
i
Jonction  Liaison soutemraine '
datterrage 5
'
i
1
i
|
1

' Liaison sous-marine

MARKET

= Connections to the grid will be financed by RTE and
rebilled to consumers as a whole

= Financial compensation for connection delays and
operational damage

elenr que
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Offshore wind
The First Floating offshore wind projects are being launched
In France, the Mediterranean Sea and the Brittany “80% of European wind resources are found in areas with
seaboard have substantial wind power potential for the ° P B
installation of floating wind farms due to their highly depths exceeding 60 m” (Wind Europe)
favourable and regular wind regimes as well as its
bathymetry (the ocean floors drop very steeply to a
depth exceeding 60 m).
The main challenge for floating wind power is to make its
cost converge towards that of offshore wind power, . Goe
" Groix-Bellelle _
hence the need to develop several projects to Floatgen ~
industrialise the sector and become more competitive.
Similar projects are underway throughout Europe, which
testifies to the importance of the floating offshore wind
Project Characteristics Industrial partners Eolmed & . Provence Grand Large
Provence Grand 3 turbines - 24 MW ':‘?e”, == SIEMENS Gamesa EFGL
Large e thirs OFFSHORE R
Groix-Belle il 3 turbines - 28.5 MW i e 7 NAYAL T R et e by :
ropesefietie ur !nes wrE JCGN @ > G b Vestas | FLOATGEN, 15t floating wind demonstrator in France, installed in 2018 !
Eolmed 3 turbines - 30 MW . \ | Objective: to validate the performance of the combination of a wind turbine and a '
EFGL (Floating Qair swideol Vestas ! floating foundation - |
wind of Golfe 3 turbines - 30 MW ' Capacity: 2 MW (Vestas V-80) :l; 58 Fraunhofer 3
du Lion) ow H 5 Fmac  VOSIAS, ! Installation location: Le Croisic FLOATGEN i
T ' Water depth: 33 m @ zabal S — 3
| Fover generation:s Gwhinzots o LT |
cConmsortium: __ .. !
Source: 2021 Observatory for Marine Energies
.|, France
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Key figures | Employment dynamics | Breakdown of wind jobs by region

Key Facts and Figures

22,600

jobs at the

end of 2020 +24% wind power
jobs in the Pays
de la Loire

region

1 2% increase
in wind jobsin
2020

Breakdown and variation of FTEs on the value chain:

Exploitation et Etudes et
Maintenance Développement
/7 +8% [ 7421%
Fabrication de
composants
7 +2%
Ingénierie et
~————— Construction
/7+12% /7 X%

APPENDIXES CHALLENGES JOBS MARKET

CONTRIBUTIONS  INTRODUCTION

Training Marine energiesDrivinb the industry forward
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In 2020, wind power jobs have continued to increase
at a significant pace, with a growth rate of 12% and a
total of 22,600 direct and indirect jobs in France as of
31 December 2020.

Though the pandemic hasn’t impacted the overall
momentum, it has nevertheless weighed on the
authorisations granted for the construction of the
wind farms and has hampered growth in activities
related to operation and maintenance, and especially
those related to component manufacturing. For the
latter category, offshore has been instrumental to
maintaining growth.

Just as in the year 2019, offshore wind is the sector
that boosts job growth in the French wind industry
This trend is largely due to the start of the
construction of the Saint-Nazaire, Fécamp and Saint-
Brieuc farms. Accounting for more than 20% of all
counted wind jobs, offshore wind represents
approximately 5,200 jobs in 2020. Job growth is set to
continue with more job creation in offshore wind in
Normandy (in the industrial clusters in Le Havre and
Cherbourg).

Growth rate by link in the value chain (2019-2020)

e France
M( Eolienne
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Job growth in wind power in France in 2020

The number of wind jobs is on the increase for the 7t year in a row

— Employment trends in wind power from 2017 to 2020

31 5%
x 5.&00 0%
1,551 MW 1,336 MW +1,317 MW
iMW connected to the grid during the year
Source: FEE study, data processing by Capgemini Invent
: . e france
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Details by link in the value chain

An activity organized along 4 segments

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

following key activities:

Planning & Design

Engineering &
Construction

Operations &
Maintenance

Component
manufacturing

JOBS

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

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

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

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

58
% of total jobs 2020
33%
29%
19%
18%
F
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Strong momentum on the “Planning & Design” link, translating the
industry’s involvement in achieving the objectives set out in the PPE.
___ Distribution of jobs on the value chain: employment trends in wind power from
2018 to 2020 (rounded off)
The “Planning & Design”
8,000 . . .
+37% link in the value chainis
experiencing the highest
7,000 o growth, with a 37%
+23% increase over 2 years.
6,000
13‘y However, the “Component
+ ° Manufacturing” link posted
5,000 +14 % only a very slight increase
in 2020 (+2%). This trend is
4,000 primarily driven by the
309 delays in the authorisation
3,000 P2l process for new wind
- farms. As a result, orders
2,000 e to suppliers are being
postponed.
1,000 The Planning & Design link
nevertheless remains a
0 growth category thanks to
1. Etudes & Développement 2. Fabricants de composants 3. Ingénierie & Construction 4. Exploitation & Maintenance oFfshore Wlnd
m2018 ®=2019 m=2020

Source: FEE study, data processing by Capgemini Invent
[/ France
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Breakdown of wind jobs by region

Wind companies are undergoing strong growth in Pays de la Loire and
Normandie, thanks in particular to offshore wind

Breakdown of the growth of FTEs across French regions (2019- 2020)

fle-de-France

Pays de la Loire
Auvergne-Rhone-Alpes
Hauts-de-France

Occitanie

Grand Est
Nouvelle-Aquitaine
Normandie

Bretagne
Bourgogne-Franche-Comté
Provence-Alpes-Cote d'Azur
Centre-Val de Loire

Corsica and overseas territories

Source: FEE study, data processing by Capgemini Invent

APPENDIXES CHALLENGES

5387

e 6137 7 +14%

525 o / 24%
... 0o/ +11%
I, - 2 /' +2%
1951
. ) /1 10%
1632
. %22 /i3
E— 1 100
1195 /' +8%
908
_ 1117 / +23%
994
W 1102 / +11%
853
I /8%
698
. / 20%
.52 / +18%
P22 N11%
0 1,000

2,000

W 2019 m2020

3,000

JOBS MARKET CONTRIBUTIONS

2885 |

In 2020, the Pays de la Loire and
Auvergne-Rhone-Alpes regions have
experienced strong gains in terms of

wind jobs, placing them at the 2" and

31 spot in France, behind ile-de-
France, but before Hauts-de-France.

4,000 5,000 6,000 7,000
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Breakdown of wind jobs by region

The wind power sector creates pools of employment throughout France
and close to local operations

Spatial distribution of wind power labour pools in France

The Grand Est and Hauts-de-France
regions, where wind power is
currently progressing rapidly,

The Paris Basin (ile-de-France and
part of the Centre-Val de Loire
region), where many head offices of

companies involved in the industry

are traditionally based

The Greater West (Brittany,
Pays de la Loire, Normandy, 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

More than 250 wind
power jobs

|
‘ 150 to 250 wind power jobs E
|

. 50 to 150 wind power jobs

@ 20 to 50 wind power jobs
@ 70 to 20 wind power jobs

JOBS

Source: FEE study, data processing by Capgemini Invent

contributing to local economic vitality

The Auvergne-Rhone-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 (Sud-
Provence-Alpes-Céte d’Azur and
Occitanie regions), which is the
cradle of the wind power industry
and where several historical
players are established

Capgemini@invent |
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Wind energy training programmes
Training institutions in France
ERANLY ,“PME -
. m;:_\\/’ \ “* WINDLab "EF;:‘.;ﬂ@
::}GRETA Lycées de Fécamp II'@T
Ladiegnce ormmon (Descartes/  + | T 7 7
Maupassant)
R Vi
Key:
@ e
A cwo
B 575 M5 Option Eolien
. 4/5 vears post-secondary
557555’/%5 post-secondary
education
.|, France

v\ Energie
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Training programmes cover all branches of the wind industry

Partnerships with the industry

Industrial firms and engineering consultancies are now involved in the training process and are developing
D’.{"\“ key partnerships with 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.

Wind power-related training programmes

International certified training programmes (BZEE and GWO) are highly valued by wind farm developers and

operators. Such programmes can be followed after graduating from high school (as a licence professionnelle,

BTS or DUT) or as continuing education.

Training programmes for all levels

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.

Across the country

These programmes are first supported by the regions that are developing wind power generation. Training

centres are therefore usually located near production sites.

.|, France
Capgemini@invent w‘f _
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Wind energy training programmes

Specialized training programmes, from vocational qualifications to

bachelor's degrees

(vocational high
school diploma) -
specialisation in wind
energy or wind energy

p
Professionnelle) de Technicien Supérieur

- BTS)

vocational qualification —
specialisation in wind

specialisation in wind

Pre- Baccalaureate 2 years post-
baccalaureate secondary
programmes education

51 158
diplomas diplomas

46
diplomas

94
institutions

38
institutions

APPENDIXES CHALLENGES JOBS MARKET CONTRIBUTIONS

West Atlantic Marine Energy Center

INTRODUCTION

echnologie (university

technology degree - (bachelor’s degree)
DUT) specialisation in wind

specialisation in wind energy or wind energy

2 years post- 1 year training

secondary programme after

education 2 years of post-
secondary

@ e on

16
diplomas

50
diplomas
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Wind energy training programmes
Beyond 4 years of post-secondary education, higher education
programs are expanding their professional modules
Across the country, there are now: Examples of Universities and Grandes Ecoles
More than lcam ; Co) ﬁ X ENSTA
70 training CIUES M CentraleSupélec ENSTA
programm INSA = "
i D
Université
*Portiers
West Atlantic Marine lm;ﬁ E&fter . E“NTM AgroParisTech
UNIVERSITE DE NANTES Talents d'une planate soutenable
Focus on two examples of specialized Master’'s degrees in Renewable Energies in France
Specialized Master's degree
“Experts in renewable ener Rl 0
proj!: T romeeat gy gg' 59{359@ Specialized Master's degree o
Energy and the environment, renewables and Experts ":‘ Ma.r"'.le Renewable E'nergles.
energy management, technologies employed fim Sysl;ems entgllnee(;'l{\g, lI'l'\al'll'li resources; economic,
renewables, renewable energy systems design environmentat andlegat aspects
ADEHE Merans SROUCE
EENiB oo o EEID MK
o DF -
- R
: enNGie Renewable energy  project management /
SUNPLWER energy project manaycricn / development, engineering consultancy, etc.
development, engineering consultancy, opportunities
opportunities etc.
[/ France
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Wind energy training programmes

Two international training programmes prowdlng certification are

available in France

BZEE - 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.

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

Basic Safety Training Certificate GW°

= Safety-focused training

= Five modules to be completed (over a period of seven days)

= QOverall, 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 modules,
including modules on maintenance safety training.

Key modules: first aid, manual handling, fire-hazard awareness, working at

height, survival at sea.

JOBS
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Wind energy training programm

Employment dynamics

| Breakdown of wind jobs by region |
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Service technician

BZEE and/or
GWO
certification

Dipléme
Universitaire de
Technologie
(university
technology
degree - DUT)

(Brevet de
Technicien
Supérieur—
BTS)
“Wind power

BZEE and/or
GwWO
certification

'Irgachneonlac?ézfes of Industry and
Sustainable Development)

CAP vocational
qualification and
other work
experiences

JOBS MARKET CONTRIBUTIONS
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$
Consulting engineer
Engineering
school
Post-secondary
engineering
school
CPGE
(undergraduat
e program
preparing for
the el[te
Grandes Ecoles)
General baccalaureate
c .. |, France
Capgemini@invent | /i £ne
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Training

Wind energy training programmes

</
Y|

LYCEE
FRANCOIS BAZIN

BTS technician work-study programme & BZEE
and GWO certification

Each year, the high school trains 16 students in
the case of the FCIL and 12 students for the BTS

Entering strong partnerships with the major

players in the wind industry

o Signing of a partnership with EDF Energies
Renouvelables as part of the construction of
a 61-turbine wind farm in the Ardennes

Since the training centre was opened in 2007,

0—600 students have graduated

3 months after graduation, 90% of students
find employment

JOBS

Zoom in on the Bazin (Charleville Méziéeres) & Dhuoda (Nimes) high schools

SCIENCES » NUMERIGUE

GENIE CIVIL » ENBRGIE

BTS technician work-study programme & BZEE
and GWO certification

Each year, the high school trains 90 students in
the BTS programme and 200 students for the
IUT

The technical school is considering providing
specific training programs geared towards
offshore wind, in particular to train students to
work at sea and navigate the risks involved.

Soon there will be a possibility to follow co-op
education thanks to the RNCP degree

sertification
Approximately 85% employment insertion

after completing the various degrees and
ortification

Capgemini@invent
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Wind energy training programmes Vestas.
Zoom in on the Vestas campus
The Vestas campus will open its doors in 2021 in order to provide students with training to become advanced technicians in
wind power maintenance. The unique aspect of this co-op program is that it is particularly geared towards early school
leavers, those wanting to pursue short tracks, or young adults seeking job retraining.
Prerequisites Professionalisation

contract
« Training: Technical
baccalaureate

Intermittent 12-month

(maintenance, automobile skill set developed Location professionalisation
mechanics, electrical +  Mechanics Cohorts contract, with a possible
engineering) or CAP «  Electricity + Theoretical permanent contract
(vocational - Electrical engineering 1t cohort: background: Reims (51) offered by Vestas at the
quallﬁcaFlon)/BEP. «  Hydropower 9 students «  Practical training: on end (subject to passing
(occupational studies) - English Date: 20/09/2021 the various wind farms the year)
«  Driver's licence +  Workplace safety in Troyes (10), Langres
«  Elementary English Followed by two cohorts (52), Reims (51), Nancy
per year (54), or Saint Quentin
(02) — at the student’s
discretion |, France
Capgemini@invent \’v(< >
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Wind energy training programmes i ENERCON
Zoom in on the ENERCON Training Center in Meux (Oise)

ENERCON's Meux Training Center in Oise (60
— Hauts-de-France) has been open since
January 2017.

The roughly 1,400 m? space is dedicated to
maintenance technicians and can
accommodate 600 trainees per year. Most of
them are trained on electrical and mechanical
accreditations.

The 7 instructors in the training body focus on
upgrading the skills of ENERCON staff and
compliance  with  wind  power-related
regulations. Most training programs thus deal
with the topics of security, electricity, and
mechanics.

The Oﬁening of these training centres for the
French wind power industry, which was
instigated by ENERCON, is in line with the
strategy set forward in the Skills Investment
Plan (2018-2022), which provides for the
introduction of 10,000 training courses in
green jobs.

/|, France
VS
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Focus on the Observatory for Marine Energies
(Observatoire des énergies de la mer)

Marine energies ‘

Jobs in offshore wind and their place in MREs*

1% 2%

1%

3%

m Bottom-fixed wind
mTidal power
OTEC

® Floating wind
® Wave energy
Other MREs

* MREs: Marine renewable energies
Source: Observatory of marine energies 2021, C2 strategies for the French maritime cluster

JOBS

At the end of 2020, 93% of all FTEs in MREs were in
offshore wind, i.e. a total of 3,685* FTEs out of 3921 (77% in
fixed-bottom offshore wind and 16% in floating offshore
wind, or, in other terms, 3,050 FTEs and 600 FTEs
respectively).

The number of FTEs have seen a marked increase
compared with the end of 2019, with a gain of 1,400 FTEs for
bottom-fixed offshore wind and 227 FTEs for floating
offshore wind.

Fixed-bottom and floating offshore wind being the most
mature and competitive technologies in the industry with
projects at advanced stages, these logically account for
almost the entirety of FTEs and turnover. The turnover
relating to Floating wind power has increased by 20% over
the past year thanks to France’s pilot projects.

/|, France
VS
4/( Eolienne
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Focus on the Observatory for Marine Energies
(Observatoire des énergies de la mer) @

72

The offshore wind sector concerns all French companies, from very large
companies to start-ups

Employment trends by firm size

2500 2469
2000
Jobs are consolidating
1500 around SMEs qnd large
1204 companies
1000 922 837
696
534
500 557 338 593 I
80 85 80 l .
0 - - .
VSE SME MSE VLE

m2018 ®m2019 m2020

Source: Observatory of marine energies 2021, C2 strategies for the French maritime cluster

e France
M( Eolienne

Capgemini@invent
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Focus on the Observatory for Marine Energies
(Observatoire des énergies de la mer)

Breakdown of FTEs in offshore wind by company size

Breakdown of FTEs by technology and company
size

More than 90% of hires made in 2020 by large
companies (VLEs) and mid-sized companies (MSCs)

- I . concern offshore wind, three-quarters of which are for

100% —

bottom-fixed wind. The enthusiasm of large companies
demonstrates the maturity of the offshore wind industry
and the confidence of businesses in the growth of the

BO%

60% — — market.
Conversely, very small enterprises (VSEs) are not very
% [~ present in bottom-fixed wind, in particular because of the
. high capital requirements to enter the industry. VSEs are
% — | more geared towards emerging sectors such as tidal

power and wave energy, in which many innovations are
brought about by start-ups.

0%

" PHE £ oo Finally, SMEs have a strong presence in floating wind,
A — E— which is a sign of the advances surrounding that
hn .
@ Energie thermique des mers @ Eolien flottant tec Ology
. Houlomoteur Eolien posé

Source: Observatory of marine energies 2021, C2 strategies for the French maritime cluster
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Focus on the Observatory for Marine Energies 7
(Observatoire des énergies de la mer)

Breakdown of FTEs in marine energy in France

Generally speaking, FTEs are up in all regions, particularly
in Pays de la Loire. The region recorded the largest
increase with an additional 507 FTEs (45%). Normandy
has recorded a similar increase and therefore becomes the
second French region for employment in MREs

Brittany and ile-de-France have also experienced
significant increases.

These increases are mainly due to the boom in bottom-
installed offshore wind power: with the onset of
construction at the Saint-Nazaire and Saint-Brieuc
offshore wind farms, but also, for instance, at the
Cherbourg blade factory and the nacelle factory in
Montoir-de-Bretagne.

FERME PILOTE

. SITEOESSAIS PARC COMMERCIAL 0

¥ EN CONSTRUCTION

@, PARC COMMERCIAL NOMBRE D EMPLOIS
% ANNONCE DIRECTS (ET7)

PAnC COWERCIAL RECHERCHE ET
@ @ s, @ v

Source: Observatory of marine energies 2021, C2 strategies for the French maritime cluster

The full report of the Observatory of Marine Energies is available online at www.merenergies.fr

fFrance

Capgemini@invent ‘4/( Energie
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Driving the industry forward
The industry is driven by a variety of stakeholders that can be grouped into
three main types:
oy
/]/l\
There are seven active Grouping of public and private Professional . q
competitiveness clusters in wind stakeholders enabling knowledge frg es?ona o tunlclJ’ES . an
power in France. They are all transfers between those involved. Ee era 'ogsl, a 'b ! et ratrl_m‘ce
located near areas where offshore Eight clusters involved in wind qe:jgle . c:jlertme, rlngF oge [ar
wind is being developed: Brittany- power have been identified in YV"'I di |‘n ustry ~ proressionats,
Atlantic and France. Including:
Mediterranean. e Cluster Maritime Francais (the  FNTP
- POLE MER Bretagne Atlantique French Maritime Cluster) . ENTR
« Technopole Brest-Iroise ° MEDEE )
« EMC2 e OQOuest Normandie Energies « UFL
* DERSBI Marines' » Cluster Maritime Francais (the
* POLE MER Méditerranée * France !Energles Marines French Maritime Cluster)
« Capenergies * Neopolia o
- Tenerrdis e Technocampus Ocean, West *+ Gimélec
Atlantic Marine Energy Center . EVOLEN
«  Cluster Eolien Aquitain
- CEMATER * SER
.|, France
Capgomini@invent | o
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Driving the industry f d
Mapping the actors involved in the industry
: é CCl Business -
C N
)\-— MEDe=
HORMANDIE s
Lo
4
MER
T ofERne
P Eolle ne
o P}
[ BT / " Cluster
/.' Maritime Francais
@:ﬁ‘:‘;;&i EVOLEN
e ,} R FEE facilitates the wind industry in
z Ser = the various regions thanks to its
Y regional representatives (regional
B . groups).
»EMC2 Key:
tenerrdu 9 Competitiveness cluster
\cs ST R G R N S S 9 Cluster
L
% Capenergies' 9 Other relevant actor
- ' France Energie Eolienne
f’gﬁ DERBIY~ / %Mﬁ‘-ﬁ
fFrance
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Overview of the key challenges

Wind power lies at the heart of many issues

Production

flexibilities

Challenges
relating to
flexibility

“Zero waste”
through the
life cycle of
the wind
farms

Retrofit,
Revamping &
Repowering

APPENDIXES - JOBS

Circular
economy

Coupling with

storage

CONTRIBUTIONS

Environment Accommodatin
g renewable
biodiversity energies (on all

horizons and at
all levels)

Energy outlook
2050

Grid
integration

, France
Capgemini@®invent 4/(\ Energie
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The wind industry is ready to build a Wind Deal

Wind power is a key solution for France and Europe to address the

environmental, social and economic challenges of the future

Beyond the emergency measures taken in the face of the COVID-19 crisis, it is crucial that the wind industry be included in the
green economic recovery plan that is being considered by the French government, by proposing a Wind Deal within the

broader context of the French and European Green Deal.

FEE PROPOSED MEASURES

N
For the wind
industry

- Implementing SDDR 2019, the ten- -
year network development plan
(Schéma décennal de développement du
réseau) -

- Appointing a national co-ordinator for
wind development -

- Introducing of carbon taxing with a
price floor

- Supporting the expertise and -
competencies of French businesses in
their key clusters, including the French
Tech

- Ceasing to add new constraints to

wind develop
APPENDIXES JOBS

=3

For onshore
wind

Optimising spatial
constraints to release
spaces

Expediting the renewal of
existing farms

Ensuring the stability and
predictability of pricing and
attribution mechanisms
Improving the effectiveness
and compliance with
promised delivery dates for
the appraisal process

MARKET

CONTRIBUTIONS

Defining norms and
standards at a European
levelin order to increase
the industry’'s efficiency
Setting regional objectives
and targets for rolling out
the PPE

Supporting the integration
of wind power in the grid
and the European market
thanks to innovation
(digitalisation, automation)

INTRODUCTION

Capgemini@invent

1

For offshore
wind

Massively recruiting staff and
increasing the expertise of the
Directorate-General for Energy
and Climate of the Ministry for
the Ecological Transition
Planning the medium and long-
term deployment of offshore
wind across all of France's
seaboards, in accordance with
the adoption of a long-term
objective (2050), as set out by
CiMERin January 2021.

/|, France
VS
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Grid integration — at all levels

Enedis and RTE are preparing the grids of the future, which will be able to
accommodate five times more renewable power than today by 2035

The following pages have been prepared in collaboration with
Enedis, which manages the public electricity distribution
network over 95% of the French mainland territory, and RTE,
which is France's public electricity transmission system
operator.

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. 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 able to accomodate
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 test innovative and flexible solutions
needed to accommodate renewable energies

= Planning, to anticipate the accommodation of the influx of
renewable energies by power grids

= Developmentsin the regulatory framework

Capgemini@invent
APPENDIXES JOBS MARKET CONTRIBUTIONS INTRODUCTION
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Grid integration — at all levels

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

At a local level, carrying out grid connection work, fostering dialogue with local
authorities and contributing to the consultation phases of projects with a strong local
component.

At a regional level, particularly in the development gnd implementation of the S3REnR
(Schémas Régionaux de Raccordement au Réseau des Energies Renouvelables) regional grid
connection schemes.

Regional @

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 roll-out 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, and
thanks to their day-to-day implementation.

/|, France
VS
4/{ Eolienne

Capgemini@invent




Grid integration ‘ ‘ ‘ ‘

| ENEDiS

Grid integration — at all levels

... as well as different time scales

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.

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.

Long-term vision
Prospective studies

All  these studies are based on the exercises of the
Multiannual Energy Programming (Programmation Pluriannuelle de UEnergie —
PPE), RTE's Bilan prévisionnel forecast, the S3RENR
(Schémas Régionaux de Raccordement au Réseau des Energies Renouvelables)
regional grid connection schemes, the EU’s Ten-Year Network Development
Plan (TYNDP) and RTE's ten-year network development plan (Schéma décennal
de développement du réseau— SDDR).

Short-term monitoring

RTE's Bilan prévisionnel Forecast is a comprehensive study of the changing
dynamics between power generation and use. Its next long-term edition will
run until 2050 and will study contrasting scenarios, in particular a scenario
with a 100% renewable energy mix. These scenarios are largely drafted in a
concerted manner. In January 2021, RTE also published a joint study with IEA
on the conditions required for a power system with a high share of
renewables in France towards 2050. Source: RTE

UNCERTAINTY ——p>
<4— GEOGRAPHICAL PRECISION

Prospective outlook and planning of the development of
the grid

RTE's ten-year network development plan (Schéma décennal de
développement du réseau — SDDR) summarizes the 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 realising the ambitions for renewable
energy development set out by the region prefects on a ten-year forecast
horizon (see the following pages for further details).

- Capgemini@invent
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Grid integration — at all levels

The ten-year network development plan (SDDR) anticipates the
requirements of the electricity system of the future

The SDDR (Schéma décennal de développement du réseau) is a mission that has been entrusted to RTE by law since
2011. It informs the various stakeholders about the technical, economic and environmental consequences of the
developments of the electricity grid, based on different energy policy scenarios on various time scales:

= 3 years: 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.

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

= longer term: the last edition, published in 2019, provides a strategic and prospective vision of the overall evolution of
the network up to 2035 by assessing the economic and environmental impacts of the various scenarios of the Bilan
prévisionnel forecast and the PPE. This work highlights in particular the needs for adaptation of the transport
network will be largely determined by the actual rate of development of renewable energies, and remain second
to the overall cost of the energy transition. For the latest instalment, RTE broadly involved stakeholders in the
drawing-up of the 2019 plan via a formal consultation that was organized in May 2018.

The SDDR is subject to approval by CRE. The French Energy Regulatory Commission (CRE)'s public consultation on the
SDDR ended on June 8. CRE then deliberated in the summer of 2020 and declared itself in favour of the basic principles of
the SDDR, which aim to optimize the costs of adapting the grid to the energy transition. In its analysis, it promotes the use
of flexibilities, presented in the document.

France Energie Eolienne stresses that the SDDR must make it possible to support the actors in the energy transition by
providing a clear roadmap for the restructuring of the electricity grid over the long term.

|, France
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Grid integration — at all levels

S3RENRs make it possible to better connect renewable energies

The S3REnR schemes are network planning tools
established by the Grenelle Il Act that were
developed by RTE with the support of distribution
system operators, including Enedis. They serve to
anticipate the need Ffor 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 (in principle by 2030 for the
next 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.

The S3REnR schemes have entered a new phase of
preparation. Indeed, in accordance with ordinance No.
2019-501, the prefects of each region will set the
accommodation capacities of the new schemes, taking
into account the national renewable energy
development objectives defined by the PPE, the regional
ambitions defined in the SRADDETs, as well as the
development dynamic of renewable energies in the
region, pursuant to the conditions defined by decree No.
2020-382 of March 31, 2020 and included in the French

cvones co-

RTE is already working with the regions to develop
these new plans. Nouvelle-Aquitaine’s revised scheme
came into effect on 10 February 2021, following the
approval of the quote-part financing by the Prefect. The
revision work is continuing in many regions, especially in
Grand Est, AURA, Provence-Alpes-Cote d'Azur and
Bourgogne Franche-Comté, for which the various phases of
public consultation took place in late 2020 and early 2021,
the guote-part share being slated for approval in the first
quarter of 2022. All the regions involved in the revision
process now have objectives set by the prefect, with the
exception of Pays de la Loire.

Pending the approval of the revised schemes, grid
operators are to implement the scheme adaptations that
will reduce the local overloads identified in the networks.

The S3RENRs are not sufficient to cover the full needs of
the grid in order to accommodate renewable energies as
major transmission and inter-regional structures are not
included. Hence the need to implement the SDDR, which
covers all the needs that would make it possible to achieve
a grid designed for a diversified mix by 2025.

84
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Grid integration — at all levels

To date, the 20 S3RENR schemes represent a grand total of 30.4 GW
accommodation capacity of renewable energy across the country...

Key data for 2020 - 4] NG

= Total accommodation capability reserved for
renewable energies: 30.4 GW

= Total investment in the accommodation of renewable
energies in the regional S3R schemes amount to
€1,157m in infrastructure development and €308m in
infrastructure enhancement.

Total investment in the accommodation of renewable
energies in the regional S3RENR schemes as of the
end of 2020

= Works on the Enedis network: €267m spent on
infrastructure  development and €27m on
infrastructure enhancement

= Works on the RTE network: €88m spent on
infrastructure  development and €113m on
infrastructure enhancement

It should be recalled that the creation of the S3REnR are
funded by producers through the “quote-part” mechanism:
At the end of 2020, the monies spent by the grid operators
for the S3RENR infrastructure development amount to
almost twice the amounts perceived through the “quote-

part” financing collected from producers (€483m vs. i
€276m). Capg.o)lwm invent
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Grid integration — at all levels

.. Nevertheless, there are still significant disparities in the use of reserved
allocation capacities as of mid-2021

Champagne-Ardennes: saturated since
g September 2020
u QF Rapid growth in the number of projects being

commissioned and developed: +48% over the
course of ayear in Alsace and +25% in
Champagne-Ardenne and Languedoc-
. Roussillon

7 120401%

1 14065]% l’

W >e5%

B soture Adaptations underway in 7 regions: PACA, Midi-
Pyrénées, Rhone-Alpes, Languedoc Roussillon,

Bretagne, Centre-Val de Loire and Hauts-de-
France

fFrance
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Grid integration — at all levels

INSAS aims to speed up grid connection

A working group launched in 2018 within the Committee of users of the electricity transmission network (CURTE) on the acceleration and
anticipation of adaptations to the grid that will be required for the development of renewable energies has led to the establishment of
INSAS (the national instance for monitoring and improvement of S3REnR), which brings together the Federations of producers, grid
operators, as well as the Energy Regulatory Commission (CRE — Commission de régulation de ('énergie) and the Directorate General of
Energy and Climate (DGEC - Dijrection générale de l'énergie et du climat). The aim of INSAS is to share the regional and national visions of
the S3RENR in force, changing outlooks on France's renewable energy resource potential, progress on the studies being conducted and
anticipated procedures and to prepare joint proposals to improve the implementation of the schemes.

Several concrete achievements resulted from this WG and were placed under the responsibility of the national authority:

= Launch of the construction of a collection platform for potential renewable energy sources

This tool, which is currently being defined by RTE in close collaboration with DSOs and professional federations, will collect
information regarding potential renewable energy sources to be integrated over the course of the development and life of the S3RENRs.
The data will directly proceed from producers, while respecting the level of confidentiality that they will have defined themselves. This
tool will thus make it possible to improve the robustness of the wind resources included and therefore the relevance of the necessary
adaptations to the public networks.

= Preparing a summary of the proposals that could accelerate and anticipate network adaptations

The main proposal concerns anticipating studies and administrative procedures on key structuring infrastructure (requiring more than 4
years to be implemented). The objective is to carry out a periodic prospective exercise every 5 years at the most, in order to identify
opportunities for key structuring infrastructure that will be needed beyond the S3REnR in force, as scouted by federations of producers,
and to consult on them with stakeholders, and to then launch the studies and administrative procedures required for these projects
without waiting for the revision of the scheme to be enacted. The decree of March 2020 also included the methods of financing for these
studies in the framework of S3REnR. An operational procedure for the implementation of the anticipation of studies and administrative
procedures is being finalized within INSAS.

= Establishment of a working group on the opportunity to set up a new technical level on public grids
The working group started working on global technical and economic analyses of new network structures in order to assess the

advisabilit i ew level to Facilitate connecting renewable energies to the grid. s A .l Erance
y“ g g g Capgemini@invent
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Technical conditions f t ith .
IEA-RTE report: intermediary deliverable on the technical feasibility
preparing RTE's prospective study “Energy Futures 2050"
iea @:=
The study was commissioned in 2019 by the Ministry for the Ecological Transition and e
conducted together with IEA. It examines the technical feasibility of energy mixes Conditions et prérequis en matiére de
including high and very high shares of variable renewables. S
The report outlines four strict cumulative conditions that the public policies must take d'énergies renouvelables
into account should the choice be made to aim for a high share of renewable energies al'horizon 2050
by 2050:
= Evening out the variability of renewable energies, which will require substantial
sources of carbon-free flexibility, such as storage, peak generation units, demand-
side flexibility, and so on.
= Maintaining frequency, which will involve developing new technical solutions that
will have to be incorporated at the manufacturing stage of renewable energy
generation infrastructure, as soon as very high instantaneous generation shares are
achieved.
= The ability to provide for reserves and margins to managed the grid in real time.
= Reconfiguring the power distribution transmission grid, which will have to adapt
to the changes in energy flows and the new location of power generation units.
The RTE-IEA report is available on rte-
france.com
This study highlights the need for testing and large-scale deployment of technological solutions. The related industrial
challenges will be commensurate to the share of renewable energies considered at that time horizon, but will imply in all
scenarios an ambitious roadmap binding both the public authorities and industry players.
This publication marks an important milestone that forms part of a broader agenda aiming to draw up and compare long-
term scenarios regarding the transformation of the electrical system in order to achieve carbon neutrality in 2050.
. .|, France
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Main fFindings of the RTE-AIE study

A system based largely on renewables is technically viable under a set of
stringent cumulative conditions

o @

First-order technical conditions

Balancing the variability of renewables

requires developlng a comblnatlon of FleX|ble solutions
(interconnections, demand flexibilities, storage,
hydrogen, etc.)

Challenges: technical (scaling up), economic
(incorporating the cost of flexibilities to the full cost of
renewable energies for an equivalent comparison of the

service pannrmnA\

Second-order technical conditions

Ensuring system stability

A system relying solely on wind power and photovoltaic
energy is possible: there are solutions to maintain
frequency, though some are still in the R&D phase.

Challenge: technical (R&D, scaleup)

vice

Largely reconfiguring the power distribution grid

Enhancing the operational reserves of the system

o @

The main lines of the French grid (north-to-south and
east-to-west) should be resized starting in 2030, probably
including greenfield developments

Challenges: environmental and social (area occupied by
the power generation, network and storage)

Improve the quality of renewable energy production
forecasts and develop new solutions to mitigate
uncertainty (For instance, electric car batteries)

Challenge: technical (R&D, scaleup)
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2 1000

| 90
“Energy Futures 2050”
RTE is pondering 2050 scenarios for its Bilan prévisionnel forecast in the
course of a research and concertation program on an unprecedented scale
Consommation finale énergétique et part de I'électricité en France métropolitaine ThiS study aims to describes the characteristics, challenges,
2000 ropchons SNEC and key milestones of the power systems compatible with
1000 (inégran une fore baisse dé Ia achieving carbon neutrality in 2050. This will involve
150 demande en energie fna tolle) systematically switching from fossil fuels to carbon-free
1400 /\/\ energies, especially in the transport, construction and
1200 . industrial sectors.
7
&0 % Consistent with global and European scenarios, the share of
600 o electricity in the overall energy mix is set to increase
w . . . _ % substantially. In France's case, the main challenges will be to
200 S increase the generation of carbon-free electricity, all the
0 % % while gradually replacing power generation units that will
e 2020 w8 0 reach end-of-life within the next thirty years.
m Electricité Gaz mPétrole mCharbon EnR, déchets, chaleur
x% part de 'électricité dans la consommation finale énergétique totale
Source: RTE

The study compares two major Families of scenarios: with or without new nuclear installations, which could lead to
scenarios with power systems with 100% renewable energy sources by 2050. They will be supplemented by variations
involving different assumptions regarding reindustrialisation, consumption, and hydrogen development for instance, as
well as numerous sensitivity analyses.

The scope of the analyses are the result of an unprecedented “concertation” process that ended with a public consultation
in the spring of 2021, for which more than 4,000 contributions by experts and citizens were received.

These results, which will be published in Autumn 2021, will be presented along four analytical dimensions: technology,
economics, environment, and society.

. /|, France
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Integrating renewables — Focus on hydrogen

The wind power industry will be one of the key success factors for the
development of a hydrogen industry in Franc@atue chain of the production of hydrogen from

91

In the medium and long term, wind Farms will
allow for the production of green hydrogen
thanks to power generation by wind turbines.
This generation of carbon-free energy could
foster the establishment of new Ffactories
throughout the country in the long run.

Daniel David, [ 4
Mayor of Benet
(Vendée) *

) )4

The wind and solar power that we
generate could lead in time to
fostering the creation of a hydrogen
production industry. And ideally
attract future plants fuelled with
clean energy in France.

APPENDIXES - JOBS

66

MARKET

renewable energies
Energies Approvisionnement
renouvelables v ) en eau

Electrolyseur Multi-energy coverage (mining

activities)

Grid balancing

Large-scale, long-term energy
storage

Converting power plants to gas

Mixing in the gas network
Injecting synthetic gas in the
network OFff-grid supply

Safeguarding the combined

generation of heat and power
Sources: ENGIE
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Grid integration — Innovation

Network operators innovate in order to accelerate the grid integration of
renewable energies

Up to now, building a source substation has taken about 2 years (preceded by a 3 year period for administrative
procedures). Enedis is committed to transforming the industrial process and conditions for the construction of source
substations with the Express Source Substation, a new industrial standard that halves the time needed for building
source substations.

The two principles of the Express Source Substation: e

= Modularity: the modular nature of the Express Source Substation allows factory pre- F .
construction of structural elements, parallel processes, accelerated assembly, and great « ‘
Flexibility. ‘A" A .

" Standarc:!lsaFlon: the st.reamllnlng of processes and quality control, as well as the The Exglress Source Siibstation, a
standardisation of materials. hew industrial'standard

The Express Source Substation is a solution adapted to accelerated deployment in rural areas and whose performance also
depends on the conditions of the connection to the transmission grid.

=== Deployment
~ | = After nine months of construction work, the Ffirst Express Source
Substation was commissioned in July 2020 in Montpison, in Champagne-
Ardenne
= Monitoring by 2024:
= 15 Express Source Substations

= Which amounts to 1 out of 4 source substations
= And 1 out of 2 S3RENR source substations

In order to achieve the deployment of 36 Express Source Substations by

2030 e .|, France
Capgomini@invent | i
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Grid integration — Innovation

Building a new offshore grid to connect more than 10 GW of offshore wind
power to the grid over the next 15 years

The objectives of the offshore wind energy sector are defined in the Multiannual Energy Programming (Programmation
Pluriannuelle de ’Energie — PPE). The corresponding decree was published in April 2020 and follows the Energy-Climate law
adopted in November 2019. The French Government is showing its desire to accelerate the deployment of offshore wind power
with an ambition to launch and award up to 1 GW per year in future projects. The projects awarded starting from 2024 will
relate in particular to extensions of previous offshore wind farms with a shared grid-connection.

RTE is working towards the ambitious development of renewable
marine energies.

SANS HUB

N \ = There are three ways to lower costs and stick to deadlines:
' - develop pooled, modular platforms (or “hubs”) and diversify
their use;

AVEC HUB

- adequately sizing of wind Farm capacities, in order to avoid
threshold effects;

1 raccordement individuel 1 raccordement mutualisé - the standardisation of certain types of infrastructure to achieve
pourchaque parc pour plusieurs parcs economies of scale.

= These approaches depend in part on the government and illustrate
Means of optimising the connection the need for long-term planning (as savings of 15% on grid-
of offshore wind farms to the grid connection costs for future calls for tenders are to be expected).

= In order to contribute to the collective reflections on the long-term maritime spatial planning, RTE is drafting documents on
the development perspectives of marine grids for each of France's seaboards, in connection with ongoing public
discussions. One such document was already produced for the Normandy coastline in 2020.

- Capgomini@invent
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Grid integration — Innovation

A new scheme: alternative technical solutions allowing for feed-in curtailment

Alternative technical solutions (offres de raccordement alternatives, or ORA) to the reference technical solution act as leverage offered to
producers seeking a connection to the grid. Indeed, the ministerial decree of 12 July 2021, pursuant to Article D. 342-23 of the French
Energy Code, allows for requesting an alternative technical solution to the reference technical solution, aiming to reduce costs and/or
achieve a faster set-up through lower investments in the grid infrastructure in exchange for occasional feed-in curtailment without financial

compensation.
Principles

A producer submits a request for grid connection on the appropriate grid (transmission or distribution), the operator of which then

conducts a study in order to establish a reference technical solution that could meet the requested connection capacity. In certain

cases, such an alternative may require investments to address grid constraints.

At the request of the producer, the grid operator can offer an “alternative technical solution” (ORA - offre de raccordement alternative),

which consists in a connection with a Faster set-up and/or a lower cost, in exchange For the possibility of feed-in curtailment, should

constraints appear, in other words, when more power is generated that can be disposed of by the grid, without financial compensation.

The implementing order issued by the Energy Minister regulates these new technical solutions in order to:

- Enable the grid operator to provide these offers under two cumulative conditions:

- Aguaranteed output below the requested connection capacity; the difference between the two being under 30% (i.e. Py aranteed > 70%
Pconnection)l

- A maximum amount of shaved-off power not exceeding 5% of the annual output of the facility

- Ensure that the full contractually unsecured feed-in capacity is kept below 1% of the aggregate capacity of renewables connected to
the grid and to limit the amount of shaved-off power per year to 0.1% of output of the renewables connected to the grid concerned
during the previous year.

.|, France
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Grid integration — Innovation

Supporting the promising development of floating offshore wind

Q.

Floating offshore wind, by eliminating the bathymetric constraint and allowing for the installation of wind farms at depths
between 30 and 300 metres, emerges as a complementary technology to fixed-base wind, opening up huge amounts of
untapped wind power potential at a global scale. France has one of the largest seaboards in Europe, with the Atlantic and
Mediterranean coasts being particularly windy and well-suited to Floating offshore wind.

In this respect, and in order to support the wind industry in developing this highly promising technology, RTE is now engaged
in R&D work Focusing on addressing the last extant technological barriers and thereby developing increasingly optimal
connection solutions.

To this end, RTE works primarily along two main lines of R&D:

- Floating offshore substations:

* Relevant for deep sea conditions (>50-60 m);

* Anopportunity to:
- reduce the environmental impact of the connection;
- Improve buy-in by other users of the sea and people living close by.

» Challenges remain, especially in terms of industrial development: anchoring
systems, equipment, dynamic cables;

- Extra-high voltage (225 kV) dynamic cables, capable of accommodating all
movements, both sideways and vertical, of the floating wind turbine.

.|, France
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Grid integration — Innovation

ENEDiS

L'ELECTRICITE EN RESEAU 96

Accelerate the energy transition by relying on local flexibilities and

optimising the sizing of grids

Optimising the sizing of S3RENR source substations accounts for the greatest potential source of value for flexibilities on
the public distribution grid for the community. This is the purpose of the ReFlex project conducted by Enedis in association

with RTE.

New sizing assumptions for source substations

When developing the S3REnRs, the transformers of the high voltage
HTB/HTA source substations are currently sized to guarantee that a full
100% of the maximum feed-in power of the identified renewable energy
resource can be evacuated. The occasional activation of Fflexibilities
during periods of transit constraints linked to feed-in at the level of high
voltage HTB/HTA transformer represents a significant collective force to
increase the accommodation capacity of S3RENR source substations .

Flexibilities: calling upon the market

When the need for flexibilities will prove necessary, activations will be
subject to financial compensation of the shaved-off power. Calling upon
the market is the preferred approach, in order to compete with technically
accessible and controllable load-shaving at a well-defined and contained
cost.

2021 - launch of the experiment in two areas: the Somme and the Landes

Poste- Interface de

4t
6 MW

oMW

i & |~

7MW

Transit transformateurs

Prévisions de Prévision des congestions i Activation des
production & conso transformateurs flexibilités

= Making available additional S3RENR capacities on the source substations of the two experimental areas,

= Continued close consultation with external players on a thematic basis: Optimisation of S3REnR investments, market design,
collation rules for flexibilities, or post-activation treatment of flexibilities,

= Preparing the calling upon the market for flexibility needs startingin 2023;

Towards an ambition to industrialisation starting in 2024
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Grid integration — Innovation

Power utilities are investing in long-term R&D projects to develop a grid that
is capable of accommodating increasing volumes of renewable energies

Enedis and RTE are involved in ambitious long-term research projects and have close links with stakeholders in the regions as
well as various partners (manufacturers, SMEs, start-ups, universities and laboratories) in order to collaborate on the

construction of the electricity grid of the future..

R&D budgets related to the energy transition:

= RTE: €90m of Turpe 6's €160m from 2021 to 2024 Enedis:
€144m of its €225m R&D budget from 2017 to 2020

Partnerships — what's new:

RTE:

= Access to France Energies 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:

= Reinforced partnership with Grenoble INP on the
integration of renewable energies, grid operation and
training in SmartGrids professions.

= New partnerships with the Interdisciplinary Institute of
Artificial Intelligence (31A), whose work could be
structured around the integration of renewable energies
and grid management.

CAP R&D - RTE's R&D roadmap

In 2020, RTE initiated a process to draw up an R&D
roadmap For the next ten years. Indeed, over the past ten
years, RTE has been actively discussing and upholding a
number of prospective analyses, including concerning the
integration of renewable energies into the power grid.
Some of these considerations are reaching maturity,
prompting RTE to update the objectives to be addressed in
the Ffuture. Furthemore, the long-term challenges are
changing: in addition to technical and economic performance,
solidarity, climate, biodiversity, sobriety and resilience are
now being considered.

RTE thus wishes to adopt a new roadmap that will guide its
research activities and make it possible to respond to long-
term challenges.

Method: work on RTE's R&D roadmap is shared and
collaboratively undertaken within the framework of the
Commission on system and network perspectives (CPSR —
Commission perspectives systéme et réseau).

Deadline: summer 2021
.|, France
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Grid integration — Innovation
Focus on: the BEST PATHS project

Coupling with storage

98

EU-SysFlex is a consortium of 34 members including transmission and distribution operators, aggregators, and technology

suppliers. They are present in 15 European countries.

This project aims to issue recommendations on developments in terms of market design (mechanisms) and the regulatory

framework. It will span a four-year period (2017-2021) with €20m in funding.

Aggregation of
distribution resources
for multi-service

L)
<'>eDF  HENERCON

Flexibility hub, supplying
active and reactive
power and dynamic

power

Virtual power plant

Sources: eu-sysflex.com, akka-technologies.com

Coordination of
distribution-related
flexibilities

VYV HELEN

Exchanges and data
management in cross-
sector and cross-border
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Grid integration — Innovation

Focus on: the BEST PATHS project

Frequency Control Reserve (FCR) successfully tested on a wind farm

Coupling with storage

99

Réserve symétrique

-
88

"
-3

Active Power [% Pmax)
ERERRESESE

Downward Reserve

100 Réserve asymétrique
(si marché adapté)

Frequency (Hz)
& Bow v
B w5 o
W e @ e

=
=

6
Time [rmn]

(tel qu'imposé par le marché)

u

e P()

_—

o - S
pward Reserve

Pass(t)

AP,

Porn- Pres s

— Pt)

Pass(t)

== Pylt)

Pasp_eult)

— Freq(t)

JOBS

MARKET

5000 - : ‘ T =
Testréel i
-~ X e AaP_est ~ € Tres_max
g / TN B e, AN P actual
8 3000 - / = 1
g
© 2000
2 ‘ o
1000 - .
O%:SG 00158 01:00 01:02 01:04 01:08 01:08 01:10
Jul 10,2020
3 T T T T T T
L 50.05 - =
= v
S s0f
S 1 s e (e 1 1 e~ s £
L e e A A CRATR AR S AR T AR et
(s L ! A h !
00:56 00:58 01:00 01:02 01:04 01:08 01:08 01:10
Jul 10, 2020
Q  The technical capacity of wind power to \ )
; 4 EU-SysFlex
contribute to the Frequency Control
Reserve (FCR) has been demonstrated (EU- ——
SysFlex/Démo France project) B
. ENE
Q  The market must adapt in order to account Wi ENE RCON

CONTRIBUTIONS

for the specific requirements of renewable
energies (symmetry of the FCR product,
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Integration in the network — Training

RTE anticipates the future through training activities

In order to anticipate all

future transformations -

economic, technological, demographic and in society -

and in accordance with the orientations of the business project, RTE's training areas are regularly updated. Over the 2020-
2022 period, the key aims are to consolidate the current base of Fundamental skills while adapting it to new technologies
(connected objects, data processing, etc.) and new ways of working (drones, etc.), new Fields of intervention (underwater
links, high-voltage direct current links, etc.) and the integration of CSR into business training (listening and dialogue with
stakeholders, skills development environment, including the eco-design approach, strengthening the workplace safety

culture, etc.).

RTE's training campus in Jonage (close to Lyon)
will receive several thousand trainees each year.
Currently, more than 7,000 employees are
already being trained yearly.

Since early 2021, the Jonage transformer
campus will host replicas of HVDC conversation
stations. With its strong external focus, it opens
up new perspectives for the implementation of
partnerships/collaborations with industrial firms,
as well as the establishment of collaborative
training courses on these technologies.

The transformation of the electrical system is leading RTE to avail itself of new
competencies. The transformer campus addresses two key elements: staff training (in
contact with high-level technical expertise), as well as opening to external partners
(European transmission system operators, manufacturers, service providers, digital
specialists, academics) to provide new collaborations in order to develop tools to help
run the future grid and prepare the right skill sets to do so. The third direction
followed by RTE concerns recruitment, with around 250 new staff hired every year.
Data scientists and developers are now joining the ranks of engineers and technicians
with a background in electrical engineering or engineering sciences. They are allowing
RTE to prepare the jobs of tomorrow. These are related to topics such as
manufacturing digitisation (control, signalling), cybersecurity, the increasing
importance of HVDC technologies and power electronics, as well as the arrival of
offshore wind farms.
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Grid integration — Training

Enedis is bolstering the training of its staff in order to support the
ecological transition.

Almost 90% of all renewable power generating units in France are currently connected to the grid managed by Enedis. In
order to support the ecological transition and meet new customer and grid requirements associated with the transition,
Enedis is strengthening and adapting its staff training programmes.

After early work carried out in 2020, Enedis is now updating its training programmes related to planning and connection
to the grid, with almost 67,000 hours of training provided in its campuses, including 2,150 hours entirely devoted to the
energy transition.

A section devoted to Design focuses on training related to the
energy transition with a view to revamping the training
sequences by incorporating the new tools relating to grid
development and alternative technical solutions with Feed-in
curtailment, which was an ambition of Enedis’ Human and
Industrial Plan. In particular, Enedis proposes a new intake route
related to the activities of the 7 agencies in charge of

. f A . Enedis reaffirms its commitment to learning and skills transfer within
connecting large production units to the grid, beyond 250 kW the company, the guiding thread of its 2020-2025 Human and

(the Agences Raccordement Grands Producteurs). Industrial Project - for example with the modernisation of the La
Pérolliere campus initiated in 2021.

High voltage grid and source substation management now has a training programme that is tailored to these new challenges,
with special focus on the forecast management of decentralized, intermittent power generation (planning, programming
and real-time): a skill set that now forms a new profession, that of “Référent conduite” (Grid Lead).

- Capgomini@invent
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Challenges relating to flexibility

The use of production Flexibilities is set to become widespread due to the
increasing integration of renewable energies into the grid

Grid operators, in collaboration with producers, have examined the opportunity of resorting to real-time controllability of
renewable energies in order to optimise requirements for structural changes in the networks by leveraging the
proliferation of solar and wind power generation units in particular. Initial results suggest that, in certain cases, the

occasional activation of supply Flexibilities may alleviate the bulk of power grid upgrades required to accommodate
renewable energies on three levels:

At the power transmission grid level, by alleviating one-off congestion issues on lines and in transformers,
thereby limiting the need for structural changes in the S3RENR schemes;

» At the power distribution grid level, by optimising transit in the transformers;

At the dedicated infrastructure level, by optimising the sizing of the connections of renewable power
generation units to the grid through alternative technical solutions using feed-in curtailment.

The benefit of occasionally making use of these production flexibilities would be twofold:

1. material and economic gain, by installing fewer transformers and shorter cable lengths and by using existing
infrastructures as close as possible to their technical limits;

2. saving time, by reducing grid connection times for producers located near existing infrastructures which have
residual reception capacities thanks to these flexibilities.

Source: Valuing production flexibilities to integrate renewable energies into electricity grids, UFE, FEE, SER, RTE, Enedis (2019)
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Using peak shaving controllers for renewable energy production — an
economically-sensible choice that is conducive to the development of

Key data

renewable energy

The NAZA (new adaptive zone programmable
controllers) project is an ambitious project led
by RTE in order to further optimize the existing
infrastructure of the electrical grid.

These controllers will make it possible to
optimize the contribution of renewable
energies to the electrical system by decreasing
power generation when necessary. All other
things being equal, this increases the
accommodation capacities of the distribution
grid without delaying the implementation of key
infrastructure.
“Zone controllers represent an essential building
block of RTE's digitisation strategy, serving the
energy transition They materialize our desire to
shadow our physical infrastructure network with a
digital network in order to optimize the use of the
transmission network.” Project manager at RTE

Over the next fifteen years, RTE
plans to deploy 180 zone
controllers. This perspective is
based on experiments that are
currently being conducted in certain
regions that are marked by
significant development in wind
power, such as Nouvelle-Aquitaine or
Hauts-de-France. This strategy can
reduce the required investment in
distribution grids thanks to the
strengthening of the digital
backbone (information systems,
digitisation of control and command
in substations, strengthening of
telecommunication links in strategic
posts), which acts as a catalyst.

Zone controllers will support the energy and environmental transitions and allow
the transmission grid to be operated as close as possible to its limits without

degrading the current level of risk.

Discussions concerning the contractual aspects of the use of such arrangements are
being carried out alongside those concerning technical considerations.

Femm——————

Dates: Since 2017

Budget: €120 million deployment cost (over
the next 15 years)

Location: experiments are underway in
= Melle Longchamp (in the
Niort/Poitiers/Limoges/Angouléme area)
= Jalancourt (Cote d’Or)

= €55m out of Turpe 5's €140m from 2017 to
2020

Update on the project: the experiments
make it possible to consider industrialising
the solution in order to be able to deploy it
throughout the country in areas with transit
constraints.

“The arrival of the NAZA controllers will allow us to
improve the management of the distribution
network in areas where renewable energy
development is strong as transit constraints are
increasingly numerous there.”

Account manager in the Operations department.

p Optimize performance
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RINGO - experimenting the services offered by a storage solution

The RINGO project aims to experiment with new Fflexibilities for the
electricity system that will be necessary to accelerate the energy
transition.

It proposes to experiment identifying “overflows” of renewable
electricity and store them in stationary batteries in order to
automatically manage the flows of electricity on the transmission grid.

The RINGO project is structured around three pilot sites, the
development of which is entrusted to three different groups of
manufacturers experimenting with different technologies:

* Vingeanne in Cote d'Or (12 MW and 37 MWHh) is being developed by
NIDEC ASI. It was inaugurated in July 2021.

» Ventavon in the Hautes-Alpes (10 MW and 30.2 MWh) is being
developed by Blue Solutions (Bolloré group), SCLE SFE and Engie
Solutions

» Bellacin Haute-Vienne (10 MW and 30.8 MWHh) is being developed by
Saft and Schneider Electric

The aim of the project is to demonstrate the feasibility of using large
batteries to automatically manage congestion due to peaks in
renewable energy production and to build up expertise in operating
with these batteries. During the large-scale deployment by independent
investors, RTE will have capacity to accommodate, control, and thus take
full advantage of these flexibility devices.

ENEDIS

L'ELECTRICITE EN RESEAU 104

p Optimize performance

Key data

= Dates: Design phase: 2017-2019
Construction phase: 2020-2022
Experimentation phase: 2022-2024

= Budget: €80m

= Location: 3 sites in France

= Project partners:

j [
19 Life ls On . Scré-}eidgr @ T e 4

TotalEnergies

lectric

- P
BlueSolutions Nider Q cHeic

uuuuu

100 MW
Max 100 MW

Solutions
—All for dreams

sScCLe

\w\ \

Lorsque la production éolienne ne peut
étre Intégralement évacuée sur le réseau
de transport, le systéme RINGO absorbe
localement I'excédent de production.
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Research and development (R&D)

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

The development of offshore wind bolsters the R&D efforts of French companies in system design issues, allowing them to
aim for leadership positions on an international scale. On the other hand, onshore R&D focuses mostly on the performance of
turbines and wind farms.

105

= Wind farm recyclability
= Acoustic improvements (serrations)

= Forecasting of generation potential: LiDARs, short and Growth strategy aimed at gaining market share by
medium-term simulation tools designing the wind power systems of the future (including

= Managing variable and predictable energies floating offshore turbines) _
= Aerodynamic losses = Combination of Naval / Oil & Gas expertise

. . = Marine str res an ndition
= Interaction with radars arine structures and conditions

X . Impact of foundations
= Increase in rotor and mast size

. . = Ageing of materials
= Lowering raw material costs . .
= Simulation tools

sionss - . .

L resources .
R&D activities bring together both public and private operators For cocﬁaboration on research projects. In particular,
thanks to a €100 billion budget earmarked in the recovery plan (including €20 billion for the “Investing for the Future
Program” No. 4), which was launched in January 2021 and planner will run between 2021-2025), part of which is earmarked
for the energy transition, ADEME acts as a significant catalyst by reducing the risk of projects at the demonstrator stage

H .. . oy fFrance
through fu Capgemini@invent | o
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Research and development (R&D)
Mapping of R&D players
I WINDLaL gy
L |
mu‘l \\\'m‘"'\ 2,
. :Q‘\\ \ | £ x
- . Agroparisiech /.
{fenmn
Key:
-}_ University or Grande Ecole #” Private R&D operator
% france
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Coupling with storage

Renewable energy storage solutions are a key issue for tomorrow’s
electriCity Mmix __ The various types of /O

storage

On April 23, 2020, France adopted a new energy climate strategy. The PPE for
the 2019-2023 and 2024-2028 periods was thus published in the French official
gazette. Storage is mentioned without nevertheless drawing up a precise
roadmap despite how key it is in supporting the development of renewable
energies.

Mechanical storage
(compressed air)

Electrochemical storage
In 2023, electricity from renewable sources should represent 27% of electricity (batteries)
production and 33 to 36% by 2028. However, as repeated in the PPE: “Within
the time frame of the PPE, which ends in 2028, the penetration of renewable
energies and changes in the power mix set by this PPE will not require any
additional storage needs to ensure the balance between supply and
demand.”

Chemical storage
(hydrogen, ammonia)

And though the PPE identifies hydrogen as “the most promising means of
mass inter-seasonal storage of intermittent renewable electrical energies”, Electrical storage
the text postpones its development to 2035 or even 2040. We would have to (condensers)

wait “beyond 2030-2035" for hydrogen to contribute to the integration of
renewable energies into the electricity system. Nevertheless, the first projects
are emerging and the sector of coupling renewable energy production with
storage is currently being organised. Thermal storage

Source: ease-storage.eu
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Making the industry biodiversity-friendly

Biodiversity conservation is a priority area for the wind industry during the
course of the development and operation of wind farms, but also for
research & development

Recognising the fact the wind power development is both a cornerstone of the
energy transition and a vector for potential impacts on biodiversity, wind farm
developers and operators are working with conservation charities and environmental
organisations to ensure a more harmonious development of wind power in France.

When a new wind farm is installed, many measures are taken in order to protect
biodiversity and lessen the impact of wind turbines, especially on bats and birds.

The wind industry pays due attention to accompanying measures (installing nesting
boxes, human-assisted spread, funding warning beacons) in addition to the
regulatory measures following the ARO sequence (Avoid / Reduce / Offset).

Either individually or through industry organisations, the wind power industry has
already funded hundreds of research and development projects and theses on the
knowledge and technologies that are being developed.

In 2020, the multi-stakeholder, collaborative research project on “Reducing Bird
Mortality in Operating Wind Farms”, also known as Project MAPE, was launched. This
project, funded over 3 years (2020-2023) by public and private actors, brings together
for the first time all stakeholders concerned by the issue, thanks to an innovative
approach instigated by MSH SUD (Maison des Sciences de 'lHomme).

.|¢ France
" Eotienne

Capgemini@invent
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Making the industry biodiversity-friendly

Focus on the Saint-Arnac wind farm in Fenouilledes, a power generation

unit supporting local biodiversity

As part of the development of this 11-turbine wind farm, Valeco desired to make this project an outstanding example in terms
of environmental integration. To do so, it undertook to implement support measures both at the site of the wind farm and at
the scale of the intermunicipality. The Massif de la Touréze, where the wind farm is located, is a ZPS-Natura 2000 designated
area (a “special protection zone"”) and an appealing habitat for the Bonelli's eagle.

A €575,000 investment in the Fenouilledes wind farm
to tackle the threats on the loss of critical natural habitats for local
biodiversity

In 2020, a set of actions were implemented, working in partnership
with the Natural Spaces Conservatories (CEN), the Regional Natural
Parks (PNR), the Chamber of Agriculture, the National Hunting
Federation, the Association de défense du Massif de la Toureze, the
approved communal hunting associations, the municipality of Latour-
de-France, and ENEDIS:

- Restoring over 230 hectares of mosaics of garrigue scrubland and
dry grasslands (favoured habitats of the Bonelli's eagle). This action is
an addition to maintaining open heathland recreated by a flock of
sheep, which contributes to the regulation of plant growth.

- Identify and secure almost 15 km of medium-voltage power lines
(which are completely unrelated to the buried grid of the wind
farm) that are hazardous to birds of prey. This approach eliminated
the risk of electric shock associated with power transmission towers.

In the medium and long term, these measures will result in:

- anincrease in flora and Fauna diversity

- asignificant decrease in the risk of incidental bird mortality

- an enhancement of the biological cycle of a multitude of
threatened species, which are emblematic of open environments.

. . |/ France
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Circular economy

The entire process for managing the end of life of the facilities
(disassembly, recycling) is vested in the operator

wind farm end-of-life management operations are strictly
regulated by law* (AMPG ministerial decrees - arrété
ministériel de prescriptions générales) and include the entire
process of disassembly and recycling of component waste:

e The disassembly of the power generation installations,
substations, as well as the cables within a radius of ten
metres around the wind turbines and the substations
must be carried out.

« The foundations must be "fully excavated down to the
base of their footing, with the exception of any piles” and
replaced by soil with comparable characteristics to the
soil in place near the installation.

« The regrading of crane areas and access roads must be
filled with soil of comparable characteristics to that of
the soil near the installation

« Recycling obligations have been laid down: from 1 July
2022, at least 90% of the total mass of the wind
turbines have to be recycled or reused, including
foundations (or 85% when the total excavation of
foundations is the subject to derogation granted by the
Prefect), as well as at least 35% of the mass of the
rotors.

Likewise, recyclability obligations are also provided for
by the AMPG Ministerial Decree of 22 June 2020: for
permission applications filed from 2023 and gradually until
2025, the reuse and recyclability rates will be increased up
to 95% of the total mass of the wind turbines (including
foundations) and up to 55% of the mass of the rotors.

Wwind turbines are Ffacilities classified for environmental
protection (ICPE), which requires that the issue of
dismantling be fully anticipated. In the event that an
operator defaults on its obligations, which has never
happened in France to date, site restoration operations
will be covered by operational financial guarantees, prior
to the commissioning of the site and set at €50,000 per 2
MW wind turbine and €10,000 per additional MW when the
unit capacity is greater than 2 MW.** The arrangements for
constituting the operational financial guarantees are laid
down by the French Environmental Code.

“Waste resulting from demolition and dismantling is reused,
recycled, recovered, or, failing that, eliminated through the
channels duly authorised for this purpose”.

*Article R. 553-6 of the French Environmental Code (
Decree of 26 August 2011, modified on 6 November 2014) — Decree
of 22 June 2020, published in the French official gazette on 30 June
A%gﬁ?s@ggg?sgrﬁgl[;& EQrFl(ég St it F*'Qr#yeégr{fgms this estimate

Source: French Environmental Code
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Circular economy

Several wind turbine manufacturers are aiming for a “zero waste” objective
and carbon neutrality across their value chain

Manufacturers are also committed to becoming carbon neutral. This
requires establishing a strategy based on:

1. Increasing energy efficiency in factories

2. Supplying offices and factories with renewable electricity

3. Renewing the service fleets from thermal to electric vehicles and use
of low CO2 emissions transport (sea freight, rail)

4. Increase the recyclability of wind turbines

The five stages
of the life cycle
of wind turbines

Several manufacturers have made strong commitments to reduce the
environmental impact of wind projects. In order to quantify the
environmental cost of the wind farms, these companies carry out life
cycle analyses (LCAs) in order to identify, for each link in the value
chain, the associated CO, emissions and to reduce them as much as
possible (see the figure opposite). This requires innovative processes,
new working methods and a roadmap that defines precise reduction
targets to be achieved by 2030 and then 2050.

W EELS

For example, manufacturers are committing to designing zero-waste
wind turbines by 2040 and to improve their production processes in
order to use parts that can be recycled or are less energy-intensive.

Manufacturers committed to design a Zero-
waste wind turbine by 2040

Source: FEE

* The Suez Group has achieved a rate of 98% on the dismantling at Port-La-Nouvelle.
, France
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Circular economy

Repowering, revamping, retrofit: an overview

112

There are 3 categories of wind farm renewal: Repowering has many objectives:

According to ADEME, the installed wind power capacity that could be gained by 2030 by replacing existing wind turbines
with more powerful ones is estimated at more than 5 GW.

Source: Enerfip, Capgemini Invent
FI’G nce
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Circular economy

Focus on the Rivesaltes wind farm — the oldest in Pyrénées-Orientales

The Rivesaltes wind farm was the very first to be commissioned in the
Pyrénées-Orientales department, almost 20 years ago. The repowering
operations have now started and aim to replace existing turbines with
ones that are more powerful, more efficient, and more
environmentally friendly. In 2021, the focus is only on dismantling the
upper parts of the turbines. The parts below ground will be dismantled

starting in 2022.
Current wind Upcoming wind
farm farm

6

Wind turbines 8 (-2 turbines)
Installed wind 9.9 MW
farm capacity o Llh) (+ 2.3 MW)
.. 11,600 people
Electricity use of 6,500 people (+5.100 people)

95% of all materials will be recycled.
The concrete will be crushed and used for grading, the steel from the masts will be melted down to form new parts, and the
nacelle will be used in a retrofit. Concerning the rotor blades, they can be reused to manufacture street furniture.

Source: france3-régions & energies-renouvelables.geg.fr
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A. The wind industry: regional
maps
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Key figures on the wind industry in the region

+11% compared to 2019

€7.5min tax
[
650 N re 1i fn?sf tlo-]\?ver revenue for
- Mw = 9 out Et regional and local
installed P authorities*

*Based on the following calculation: 1 MW corresp. to approx. €12,500 € in tax revenue

Distribution of jobs on the value chain:*

(415 ) [ 700 | @ 580 400
) e
T
Top manufacturers (MW) O:det‘::io(ﬁ\l;;)l
Vestas. BORALEX
i ENERCON
ENERGIE FOUR LE MONDE g(;:é
POMA

e INNERGEX

* As estimated based on data provided by the industry
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Bourgogne-Franche-Comté
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Key figures on the wind industry in the region
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*Based on the following calculation: 1 MW corresp. to approx. €12,500 € in tax revenue

Distribution of jobs on the value chain:*
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APPENDIXES CHALLENGES JOBS MARKET CONTRIBUTIONS  INTRODUCTION

e France




Brittany

. FRANCE
3 ENERGIES
BREST-IROISE MARINES

fiangols,

7 5’ SDMO Vestas saint-Brieuc

NAVAL - e | {vigRe

GROUP ! E B "\L\ o

AltéAd :{l‘ E Sabring B

<,

w, -
Ciworoex @“iﬂ"—g VeE
SR

w PS&T TECHNOLOGIE

Quenéa — .

eNGie ™~ t .
e (::5 Y i <z epr electrotechnics
haute tension

GroixBelle-ile N
Wigdstren 4 \
w2 syscom nersys

1
ind f;
1 |>'<gg—laaggt10m offshore
“wind farm
L pilot floating wind farm
¥ Maintenance facility

® 1. Planning & Design

® 2. Component manufacturing
3. Engineering & Construction

® 4, Operations & Maintenance

NB: Non-exhaustive list of logos
Multisite companies

APPENDIXES CHALLENGES JOBS MARKET

CONTRIBUTIONS  INTRODUCTION

118

Key figures on the wind industry in the region

+11% compared to 2019

€13.4min tax
0
re zifn'o: tl;sver revenue for
’ out & regional and local
P authorities*

R

installed

*Based on the following calculation: 1 MW corresp. to approx. €12,500 € in tax revenue

Distribution of jobs on the value chain:*
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provided by industry
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Key figures on the wind industry in the region

+18% compared to 2019

3% of the €16.3m|nftax
~ region’s power revenue ror

. - tout regional and local
installed outpu authorities*

*Based on the following calculation: 1 MW corresp. to approx. €12,500 € in tax revenue

Distribution of jobs on the value chain:*
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(> GROUPE VOLKSWIND
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* Distribution of jobs on the value chain, as estimated based on data
provided by industry
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Grand Est

Key figures on the wind industry in the region

+3% compared to 2019
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Key figures on the wind industry in the region

+2% compared to 2019

10% of the €61min Eax
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*Based on the following calculation: 1 MW corresp. to approx. €12,500 € in tax revenue
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Key figures on the wind industry in the region

+13% compared to 2019

€1.1min tax
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Normandy

Key figures on the wind industry in the region
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Key figures on the wind industry in the region

+3% compared to 2019

2% of the €14.6m|nftax
~ region’s power revenue ror

. - tout regional and local
installed outpu authorities*

*Based on the following calculation: 1 MW corresp. to approx. €12,500 € in tax revenue

Distribution of jobs on the value chain:*

(295 ] [ 155 ] @ 460 230
nons e > gt e et
Top devel
Top manufacturers (MW) o:Zraet‘::so(I;:\ll.;)l
Vesias. ;
VOLKSWIND
¥ ENERCON
‘ 5 N

* Distribution of jobs on the value chain, as estimated based on data
provided by industry
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AN N\t {- & : 5~ ®e
P! ; + t’ ) yd
e o Frlgpd @y
L. % . ‘{fﬁ- 0 “_@. " Vestas
}? z 30 ol R ibmope‘o
g;’ t f £ ﬁ & @ T eurgcers
jf ® f # I @/ &Grulssan r:":;::::‘ Poene
omexom \f £ % ) 3"
- :Lnl.eucate Barcarés —EolMed
A
WIND
Cegeleg) Ingeteam
@coven . & & weercon
ab(es vALorem %
: Enerpole .
® 1. Planning & Design 1 Wind farm

® 2. Component manufacturing
3. Engineering & Construction
® 4. Operations & Maintenance

NB: Non-exhaustive list of logos
Multisite companies
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Key figures on the wind industry in the region

+7.1% compared to 2019

3% of the €20min Eax
~ region’s power revenue ror

. - tout regional and local
installed outpu authorities*

*Based on the following calculation: 1 MW corresp. to approx. €12,500 € in tax revenue

Distribution of jobs on the value chain:*

(925 ] [ 180 | | 500 485
nons e > gt e et
Top developers
Top manufacturers (MW) opz.rators (I;ww)l
Vestas. ;'*em-'l )
i ENERCON eNGie
Green
=
(Q)VERGNET “valeco

* Distribution of jobs on the value chain, as estimated based on data
provided by industry
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Key figures on the wind industry in the region

+21% compared to 2019

i @ z
b ( €13.2min tax
‘@ TN ; 2% of the
et g RS r . revenue for
s T 1+ Ce = | Teglonspower | ojionaland local
e r e . ST wense installed output i
P i *ﬁ; S L § i installe authorities*
Samt Nazaire ﬁ\i o= T y /; ' BayWare. *Based on the following calculation: 1 MW corresp. to approx. €12,500 € in tax revenue
=2 b ' -.’;,%‘ SR i Ansid Distribution of jobs on the value chain:*
CHANTIERS e ® e
BE UATLANTIQUE IE }\ ﬁ#} r)_ », "l‘ Nw\/( P “Eorqm
LGURIR Ve Xg - (510) [590 | 415 730
Yeu-Noirmoutier T b eNG,e
. SN [0 ABO
Eol
" nmer gy F ° . ﬁ Wpd,,,vW'ND Planning & Design Component Engineering & Operations &
! T T + R B 9 9 manufacturing Construction Maintenance
mowmcon ~ E b
) Lot natural power’ T develo ersl
Cinorpex Jacciona @y op P
F ona_ /' \Brewmi Top manufacturers (MW
méﬂ o P P (Mw) operators (MW)
Renouvelables !
l %) energie
® 1. Planning & Design 1 Wind farm GE Renewable Energy </ TEAM
® 2. Component manufacturing
3. Engineering & Construction wda ENERCON '
® 4. Operations & Maintenance K Maintenance facility £ EERGIE RouR LE MonoE BayWare.
NB: Non-exhaustive list of logos N A\'A L =
Multisite companies GROUP ﬂ WKN FRANCE
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* Distribution of jobs on the value chain, as estimated based on data

provided by industry
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Provence-Alpes-Cote d'Azur

Key figures on the wind industry in the region

=¢ Capenergies’

2 .

(3 A C P
WIeF o . G=;=E volulia ;

» renouvelables

+12% compared to 2019

FOND‘?(‘)I.U"OHS

4 TRANS ENERG
P oRIEREE

€1.5min tax

revenue for
regional and local

authorities*

121 Less than 1%
of the region’s
power output

R

MW
installed

*Based on the following calculation: 1 MW corresp. to approx. €12,500 € in tax revenue

Distribution of jobs on the value chain:*

e (310] (140 ] @ 270 60
> = . . Component Engineering & Operations &
a\ ~ @Mﬁ Construction Maintenance
ideol @<=
Top developers/

Top manufacturers (MW) operators (MW)
IDSUD
IC

ENERGIES (3

® 1. Planning & Design lf Wind farm

® 2. Component manufacturing Tl A kot
3. Engineering & Construction w ) .

® 4. Operations & Maintenance J Maintenance facility System __V..._g!.talla

NB: Non-exhaustive list of logos - -

Multisite companies IUWI

* Distribution of jobs on the value chain, as estimated based on data
provided by industry
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Value chain participants, by category

Developer and/or operator

Wind power jobs

= Total wind power jobs: 4,548
= Number of businesses: 133

Number of businesses by wind power
group
64

H E @—- @

0a10 10a20 20a50 50a100 >a100

Distribution of
FTEs

ANNEXES

CHALLENGES

LES EMPLOIS

Typical profile

= Majority business type: VSE

= Average creation date: 2004

Wind power jobs
Distribution of wind jobs:

Top 10 wind employers

1. 2.
<'~epr

renouvelables

CNGiC

Creen

s Yoltalia

pawer far paod

LE MARCHE LES APPORTS

3.
BORALEX

S-Bd#

renewables

INTRODUCTION

Capgemini@®invent

mTPE (<10 salariés)
mPME (10 a 250 salariés)
mETI (251 a 5000 salariés)

mGrande Entreprise (ou filiale)

u 1.Etudes et Developpement
® 2.Fabricants de composants
3.Ingénierie et construction

u 4. Exploitation et Maintenance

4, - 5.
wpd Cvaleco
9. 10
\/
W BayWare. BB
.|/ France
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Value chain participants, by category

Turbine manufacturer and maintenance

Wind power jobs

= Total wind power jobs: 3,050
= Number of businesses: 25

Number of businesses by wind power
group

11 9
i . - * n
| —

04210 10a20 20450 50a100 >a100

Distribution of
FTEs

ANNEXES

CHALLENGES

LES EMPLOIS

Typical profile

= Majority business type: SME

= Average creation date: 2007

Wind power jobs
Distribution of wind jobs:

Top 10 wind employers

1. 2. (’\ 3.
i ENERCON W Vestas
GE Renewable Energy
6. 7. . - e
Y VERGNET 7
Ne,}..,AL (\ SROUPE ENO ENEIgy
LE MARCHE LES APPORTS INTRODUCTION

mTPE (<10 salariés)
mPME (10 a 250 salariés)

mETI (251 & 5000 salariés)

m 1.Etudes et Developpement
= 2.Fabricants de composants
3.Ingénierie et construction

m 4.Exploitation et Maintenance

4. 5.
SIEMENS Gamesa Cinoroex
@acc,u,.,a
Wiedprr
9. 10.
ID c POMA
ENERGIES W% rerrwine
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Value chain participants, by category

Component manufacturer

Wind power jobs

= Total wind power jobs: 3,990
= Number of businesses: 190

Number of businesses by wind
power group

123

. 13 25 8 8
— —

0a10 10a20 20a50 50a100 >a100

Distribution of
FTEs

ANNEXES

CHALLENGES

LES EMPLOIS

Typical profile

= Majority business type: SME
= Average creation date: 1985

Wind power jobs
Distribution of wind jobs:

100%

Top 10 wind employers

1. -~
WIND
Schneider LM POWER
Giaciric 3 GE Renewable Energy business
6. 7.
Grid Solutions @ HUTCHINSON
LE MARCHE LES APPORTS

8. e

B TPE (<10 salariés)
mPME (10 a 250 salariés)
mETI (251 a 5000 salariés)

mGrande Entreprise (ou filiale)

u 1. Etudes et Développement
m 2. Fabrication de composants
3. Ingénierie et construction

m 4. Exploitation et maintenance

3. (g’é\) 4, 5. @ R

iyt CHANTIERS
DE UATLANTIOUE

(W &roLLix]

GE Renewable Energy

10

9. .
ESmo [

DILLINGER

FRANCE
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Value chain participants, by category

Civil or electrical engineering / Logistics

Wind power jobs Typical profile

= Total wind power jobs: 5,300
= Number of businesses: 184
Number of businesses by wind = Average creation date: 1999
power group

BTPE (<10 salariés)
mPME (10 a 250 salariés)
mETI (251 a 5000 salariés)

= Majority business type: SME

mGrande Entreprise (ou filiale)
109

25 25 o o
I — — iz 8 Wind power jobs

— - Distribution of wind jobs:
0a10 10a20 20a5050a 100> a100

m1.Etudes et Developpement
m 2 Fabricants de composants

Distribution of 9
FTEs N W 7
70 = 3.Ingénierie et construction

m 4 Exploitation et Maintenance

Top 10 wind employers

1. 2. 3. 4. 5. e
EnToE enGie @ omexom sPie
Ineo e
6. 7. 8. 9. 10.
{} EUI?:I\!II_I:_:_ - t\Holcim <ivenr electrotechnic Alteld

. |, Erance
CO—PQNV\UUQ invent 4/(\ Eni—;-rgle
CHALLENGES LES EMPLOIS LE MARCHE LESAPPORTS  INTRODUCTION olienne




133

Value chain participants, by category

Maintenance (excl. manufacturers)

Wind power jobs Typical profile
= Total wind power jobs: 1,275 ority busi ) mTPE (<10 salariés)
= Number of businesses: 62 Majority business type: SME

mPME (10 a 250 salariés)
mETI (251 a 5000 salariés)

Number of businesses by wind * Average creation date: 1992

power group mGrande Entreprise (ou filiale)

34
il 13
m m > 2 Wind power jobs

R R R R . Distribution of wind jobs:
0al0 10a20 20a50 50a100 > a 100

m 1. Etudes et Développement
Distribution of

- o
FTEs . i 2. Fabrication de composants
or 3. Ingénierie et construction

m 4. Exploitation et maintenance

Top 10 wind employers

1. ((( 2. 3. 4. 5. |
A r @ Groupe ) Eneria @ [ Baurés A
VALOREM L 4 Qualiconsult =~~~ wm o EEreeriee Net-Wind
6. 7. 8. 9.] W 10.
= . —
“Manutan) COVED I GNGIie
= ENVIRONNEMENT u Cofely
f% MASER ENGINEERING :
e . .|/ France
Capgemini@invent | o1 Ene
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Value chain participants, by category
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Engineering consultancies, expertise & other service providers

Wind power jobs

= Total wind power jobs: 5,300
= Number of businesses: 184
Number of business by wind power

Typical profile

= Majority business type: SME
= Average creation date: 1995

mTPE (<10 salariés)

mPME (10 a 250 salariés)

group mETI (251 a 5000 salariés)
g mGrande Entreprise (ou filiale)
39 - .
[ | = - Wind power jobs
0410 10420 20450 504100 >4 100 Distribution of wind jobs:

m 1. Etudes et Développement

Distribution of y | 2, Fabrication de composants
FTEs 100%
. 3. Ingénierie et construction

m 4, Exploitation et maintenance

Top 10 wind employers
1. I 2 3.
<

MATILE D DEKRA -

6. T 8. 9.
{} <@; MARG | %\ -

P A TS VT

.|/ France
VS
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Economic and fiscal benefits for local

authorities

Focus on the locality of La-Chapelle-au-Mans (250 inhab.) ”i\'f\

Armelle Devillard,
Mayor of La-Chapelle-au-Mans
(Sadéne et Loire)

La Chapelle-au-Mans wind farm
(Photo: JSL /Alain LARDRY)

APPENDIXES CHALLENGES JOBS

“We have a low annual budget of >
€240,000, so the revenue
generated by the wind turbines >
will help us make the roadway
that runs through the town s
centre safer.” >

Wind farm

factsheet

Installed capacity (1 wind farm): 12 MW
Estimated average annual electricity generation: 32,000 MWh
Share of energy consumption covered: 5,000 households

CO, avoided: 10,523 metric tons of CO,

——  Economic effects on local municipalities and companies (6.@?

Tax revenues for the federation
of municipalities

€32,000 per year

Use of the trails and flying over
the turbine blades

€30,000 per year

Full tax exemption for new
companies for the first 2 years

Revenue for the federation of
municipalities

€83,000 per year

MARKET CONTRIBUTIONS  INTRODUCTION

e France
M( Eolienne

Capgemini@invent



Economic and fiscal benefits for local

authorities

Focus on the locality of Ally (145 inhab.)

“We self-manage our water. Now,
thanks to the presence of wind
turbines in our municipality, the
price per cubic metre of water
hasn’t budged (at €0.75€ per m3)
and is much lower than the
national average.”

Jean-Louis Portal,
Mayor of Ally (Haute-Loire)

Wind farm in the town of Ally

(Credit: messortiesculture.com)

Wind farm Ai\"f\

factsheet*
> Installed capacity: 39 MW

> Estimated average annual electricity generation: 90,000 MWh*
> Share of energy consumption covered: 19,100 households*

» (CO,avoided: 30,000 metric tons of CO,

Tax revenues for the locality

€50,000 per year

Revenues from the overflight of
the plots (for the landowners)

€1,000 per plot per year

Economic effects on local municipalities @5@

Revenues for the département

€90,000 per year

Revenue for the federation of
municipalities

€150,000+ per year

Local job creation with
Boralex's arrival for the
installation and maintenance of
the wind farm

* The data is derived from theoretical calculations based on installed capacity
and a study on other municipalities

APPENDIXES CHALLENGES JOBS MARKET

CONTRIBUTIONS  INTRODUCTION

¢ France




Economic and fiscal benefits for local
authorities

Focus on the locality of Benet (4, 000 inhab,) 4\ﬁ

wind
factsheet

“The wind turbines resultin » Installed capacity (2 wind farms): 27 MW (10 + 17)

_economic development in > Estimated average annual electricity generation: 64,500 MWh

isolated municipalities like

ours. This energy could be » Share of energy consumption covered: 27,000 households

recoyered to encourage'the. » CO,avoided: 19,100 metric tons of CO,

establishment of companiesin
Daniel David, the vicinity
Mayor of Benet (Vendée)
— Economic effects on local municipalities @
Tax revenues for the locality Revenues for the département
€20,000 per year €30,000 per year

Revenue for the federation of

The arrival of wind turbines s iEd
municipalities

locally has generated local jobs
in maintenance €200,000 per year

Benet
(Photo: The Wind Power)

fFrance

Capgemini@invent ‘4/( Energie
CHALLENGES JOBS MARKET CONTRIBUTIONS INTRODUCTION Eollenne
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Expanding public services

Building and maintaining roads is a major expense for municipalities. The
tax revenue derived from the installation of wind farms can help address
this need

“Renovating a 1 km length of “Within our municipality, we have
r 'I road calls for a €30,000 42 km of roadways. Currently, the
investment. This investment, mail carrier refuses to go to the
which was out of our reach up to village because the road is too
Armelle Devillard, NOW, was made possible thanks to damaged. The tax revenues from
Mayor of the tax revenue derived from the Jean-Louis Portal, the wind farm will help us remedy
La-Chapelle-au-Mans wind farm. ” Mayor of Ally this situation.”
(Sadne et Loire) (Haute-Loire)

Other examples of road rehabilitation in French regions

« Rehabilitation of the roadways — Saviéres (Aube)
e Upgrading of the roadway to improve safety in the town centre — La Faye (Charente)

« Renovating the sidewalks — Dampierre-sur-Moivre (Marne)

Sources: “Quotes from elected officials”, France Energie Eolienne
fFrance

Capgemini@invent ‘4/(\ Energie
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Details by link in the value chain

The wind power value chain is multi-business and integrated

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.

: : Component Engineering & Operations &
PARTITinG 4 2 Construction Maintenance
v

v v v

v

v

v
Operator 4

v

v

v v

Other service provider v

Many services have developed with the new possibilities offered by technology and regulations. From divers to shared
platform managers and IT developers, they are spread over the entire value chain.

.|¢ France
" Eotienne

Capgemini@invent
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Breakdown of wind jobs by region

The more dynamic the region is in terms of jobs, the more the wind sector
benefits

Contribution of the wind sector to regional employment

3,000

Pays de la
Loire Hauts-de- Auvergne-
France Rhéne-Alpes
4 2,500
2,
o Occitanie
g 2,000
o Grand Est
= Nouvelle-
3 1,500 Normandy Aquitaine
)
E Brittany
o
& 1,000 ‘
Centre-Val Number of wind power
32 [ii-rea\ jobs (from under 1.5 to
500 ourgogn! Provence- morethan 250)
Franche- Alpes-Cbote
Comté d’Azur
0

0 2,000 4,000 6,000 8,000 10,000
Wage employment by region, in thousands of jobs (INSEE category)

Companies active in the wind powé¥B: lle-de-France, Corsica and Overseas departments

sector that are operating in the region and regions are not to scale
Wage employment in the market sector by region (INSEE) — in
Morethan 350-250 . 200250 Less than 200 o oF it Y recion (INSEE)
350 ) g millions of jobs
campan/es companies companies —
companies
07 09 1.2 1.8 40

Source: FEE study, data processing by Capgemini Invent, INSEE 2021

Frcmce
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Breakdown of wind jobs by region

Jobs in Planning & Design are mostly located in the vicinity of France's

major urban centers

Wind jobs in Planning & Design compared to jobs in the market

services sector

1200
=]
2 1000 —
= Occitanie
5 Bretagne
% 800 Pays de la
» B Loire _ Hauts-de-
S ourgogne- France _
2§ 600 Franche- Auvergne
[ Comté @l Rhoéne-
g & om ran Alpes
Q 400
o
S rovence-
= 200 Alpes-
5 \__ Nouvelle- Coted'Azur
=) Normandie Aquitaine
& 0 i

0 2,000 4,000 6,000

Wage employment in the services sector in thousands of jobs (INSEE category)

Companies active in the wind power
sector that are operating in the region

NB: lle-de-France, Corsica and Overseas
departments and regions are not to scale

More than 8 60-80 40-60 Less than 40
companies campan/es companies compan/'es
- CHALLENGES JOBS MARKET

“
G 2dp renewables AKHA SenF W,Ed

147 socorec A rmnwelables
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Kb énergie " —
environnement =

CS0 ENER

Fag T G\a“iﬁ'ﬁ

. BayWare
ENERTRAG e)p..mwm -msmmmgy

arerle
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&) PET TECHNOLOGIE

Ouénes

Amaus oo
Wage employment in the market™™"

service sector by region (INSEE) —
- 1 . e apexensrgies
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Non-exhaustive list of logos
Multisite companies

20 30 40 50 70
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Breakdown of wind jobs by region

Component manufacturing generates 4,500 jobs across the country

Wind jobs in component manufacturing compared to jobs in

the industrial sector

. 900
b5
S 800 Auvergne-
[e]
s Normandie Pa\ll_s dela Rhéne-Alpes
S 700 Bourgogne- oire
o Franche-
n €600 Comte
AE
9 3
@ (500 Hauts-de-
z2 France
3 g400 Provence- Grand-Est
)= Alpes- Bretagns
; 300 Coted'Azur
S 200
4 Centre-Val Nouvelle-
% 100 |de Loire Aquitaine

0

0 500 1000 1500 2000 2500

Wage employment in the industrial sector in thousands of jobs (INSEE category)

NB: lle-de-France, Corsica and Overseas
departments and regions are not to scale

Companies active in the wind power
sector that are operating in the region

More than 6 40-60 20-40 Less than 30
companies companies compan/‘es companies
Source: FEE study, data processing by Capgemini Invent, INSEE 2021
- CHALLENGES JOBS MARKET

G| HUTCHINSON'

Scineider

o DILLINGER®

@

GE Reneambie Energy

Schneider

EPSILON COWPOSITE
] PElzceric

@I GE Renewnble Energy
CHOMARAT

Vestas. ideal

5

Ceanors  jngeteam

Wage employment in the market
service sector by region (INSEE) —

in millions ofjobs Non-exhaustive list of logos
Multisite companies

05 07 10 12 15

France
Energ
Eollenne
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Breakdown of wind jobs by region

In construction, at least one job

power in the vast majority of regions

Wind power jobs related to engineering and construction
compared to jobs in the construction sector

900

800 Hauts-de-
< Nouvelle- France
£ 700 Aquitaine Auvergne-
& Rhéne-Alpes
%, 600 Bretagne p
(=
@ Bourgogne-

500
c5 Franche-
ag 400 Comté
[T}
3 5300
av Provence-
£ 200 Alpes-
; Coted'Azur
S 100 |Centre- .
g & [Lefira Normandie
j7]
@ 0

0 200 400 600 800 1000 1200
Wage employment in the Construction sector in thousands of jobs (INSEE
category)

Companies active in the wind poweyB: lle-de-France, Corsica and Overseas departments
sector that are operating in the region and regions are not to scale

’;4905 el 150-190 150-100 Less than 100
; companies compan/‘es companies
companies
Source: FEE study, data processing by Capgemini Invent, INSEE 2020
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Breakdown of wind jobs by region

Jobs in maintenance and operations are mostly located in regions with

the highest installed capacities

Wind power jobs in Operations & Maintenance relative to

installed capacity
900 Pays de la Loire
é & Hauts-de-France
©
L 700
v
5
»w c 600
Qg Auvergne-
-% = Rhéne-Alpes
g 5 500
[og]
o5 400
== Occitanie
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b 300 Bretagne G e
(<) .
D Normandie
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o 100 Loire

Provence-Alpes-
Coted'Azur

2000 3000 4000
Grid-connected capacity (MW)

1000

5000 6000

NB: lle-de-France and Corsica are not to

scale

Source: FEE study, data processing by Capgemini Invent 2021, INSEE 2020

Companies active in the wind power
sector that are operating in the region
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Typical profile —an example of a wind job

Amelia C.

j 31 years

[] Paris (75)

APPENDIXES

Wind farm project manager

An engineering school graduate, | have 3 years of experiencein
developing renewable energy projects

| have strong analytical and synthetic skills, and also improved my
managerial skills in project development

I am highly self-driven in my day-to-day work

Missions

Managing the scope of the projects with considerable self-
initiative

Arranging and running work meetings and presentations
Reporting on the activity (monthly report, monitoring tools)
Ensuring cooperation with local stakeholders and making sure
they are kept informed

Taking part in technology watch, regulatory watch, and
marketing intelligence

/|, France
VS
4/{ Eolienne
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Typical profile —an example of a wind job

%

APPENDIXES

o Service technician
* |hold an undergraduate degree in electrical engineering and

have 2 years of experience in maintaining electronic systems,
ideally wind power systems

* lam team player and am concerned about environmental issues

— Missions

» Controlling, monitoring, and maintaining equipment on a
regular basis

* Troubleshooting malfunctions (on-site or remotely), making a

Patrick D. diagnosis
» Fixing the situation in the event of a malfunction
j 28 years * Proposing solutions to optimize equipment safety and
performance

Aude (Occitanie—11)

/|, France
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Driving the industry forward

Focus on Tenerrdis

Tenerrdis is the Auvergne-Rhéne-Alpes competitiveness Tenerrdis works with members of the cluster and their partners on issues

cluster that is focused on the energy transition; it aims, related to new energies:

through effective innovation, to expand sectors of excellence = Supporting innovative projects that are mostly collaborative (at a

creating lasting employment opportunities. regional, national or European scale) and supporting access to public
and private Funding

= |ts work to enhance and promote the industrial sectors of these new
forms of energies, including internationally

= The coordination of stakeholders opening up the full range of required
technical skills (materials, weather forecasting, aging of facilities,
storage, hybridisation)

Tenerrdis oversees a dynamic network of 300 members

(including 244 associate members) and partners

= Industry: Industrial groups (energy companies and end
users), SMEs, start-ups

= Research laboratories and technical centres

= Local authorities

Six strategic areas: ORI e O

= Renewable power generation and insertion in the low- = 244 members, 15 new members, 59% of SMEs, start-ups, VSEs
carbon mix

= Intelligence and cybersecurity of energy systems

= Energy storage and conversion

= Multi-vector micro-networks = 379 projects & demonstrators funded

* Carbon-free mobility = 3,071 followers on Twitter, 2,720 on LinkedIn
= Energy efficiency in construction and manufacturing

Designers q System integration .
(BE' influencerS) TeChn°l°gles m integration operatlon

Sources: Tenerrdis |, France
P . va%4
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= 58 members involved in the wind power sector

= 948 funded or accredited projects
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Driving the industry forward

Focus on Cemater

To support companies in their development and in achieving sustainability, the
Cemater group offers them support on various topics: skills and know-how
upgrading, commercial development, recruitment, innovation, pooling within B
companies, and so on. T : 0 H'ENSEMBLE

8 DEVENONS

I.A‘l"' REGION A

Cemater’'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 Cemater’s code of ethics are based on the following elements:

Consulting/advice
Education
Mutualisation/pooling
Adaptation
Transparency
Engagement/involvement
Respect

Sources: Cemater
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Driving the industry forward

Focus on the French Maritime Cluster

The French Maritime Cluster (CMF) brings together all the protagonists in the maritime ecosystem, from industrial companies
to services and maritime activities of all kinds with the objective of ensuring the sustainable development of maritime
activities. Today, it is made up of more than 430 entities: companies of all sizes, competitiveness clusters, federations and
associations, laboratories and research centres, schools and training organisations, communities and local economic players,
as well as the French Navy. FEE is a member of CMF.

CMF is at the service of its members, acting as a facilitator for the development of their businesses and the emergence of new

innovative projects. It supports its members in the sustainable and responsible development of their activities and projects, in
France and internationally.

Since 2007, CMF has been instrumental in promoting and
defending the MRE sector among decision-makers, as well as in
creating synergies between operators in the maritime and energy
industries.

Since 2017, CMF has created the Observatory of the energies of
the sea (Observatoire des énergies de la mer), to which FEE
contributes. See the results of the 5th
www.merenergies.fr

edition on

APPENDIXES

France has the world’s second largest marine territory in the
world: French overseas territories give the country 97% of its 11-
million sq. km. EEZ (Exclusive Economic Zone). Fully aware of the
opportunities offered by Overseas France (especially in regard to
the development of MREs), CMF has developed clusters in:
Guadeloupe, Réunion, French Guyana, Martinique, French
Polynesia, New Caledonia and Saint-Pierre et Miquelon.

Capgemini@invent
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Driving the industry forward

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

Since 2013, Pole 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 Energie Eolienne.

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 an 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. FOWT 2021 will be held from 16 to 18
November 2021 in Marseille.

FOWT 2020 was held from 7 to 8 September 2020 in Marseille.

Topics covered The best in science & the best in technology

Funding, insurance, zoning, regulatory frameworks, environmental In order to ensure than the programme is relevant and diverse during the
impacts, technological innovation, etc. whole three days, the event committee launches a call for papers.

All these topics are covered during the seminars in order to help reveal Among the keynote speakers of the 2020 edition: Giles Dickson
the key issues related to the emergence and the industrialisation of (WindEurope), Laurent Michel (French Ministry of Ecological Transition /
floating offshore wind in France and in the rest of the world. DGEC) and other major market players such as Ideol, PPI, SBM Offshore,

EDF EN, Equinor, Shizen Energy, Engie, Naval Energies, the Carbon Trust,
Siemens Games and more.

More information on www.fowt-conferences.com.

Key data on the event (2020 edition):

Four partner regions: The Occitanie region, the Sud-Provence-Alpes-Céte d’'Azur region, Brittany and the Pays de la Loire
region * More than 40 sponsors and industrial and institutional partners « 2 days of plenary conferences « 1 academic day
(online) « 800+ participants * 28 nationalities represented « 500 B2B meetings / Meet the Buyers

Capgemini@invent
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Driving the industry forward

Focus on the Neopolia Offshore & MRE Cluster

The Neopolia Neopolia Eolien Offshore & EMR Cluster (Neopolia Offshore & MRE Cluster) brings together more than 105
industrial companies that combine their know-how in order to find innovative answers to the needs of the marine
renewable energies (MREs) market. The Cluster is part of the Neopolia network composed of 5 clusters that are present in
the Pays de la Loire region.

The role of this cluster is to strengthen partnerships with the major players in the renewable offshore wind market, to build a
network of skills, to act as a driver of the renewable offshore wind industry in 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
offers.

Neopolia EMR offers several integrated solutions at the service of MRE projects including:
= Project development engineering

= Offshore installation support

= Operations & Maintenance

= System Health Monitoring

= EPCI* bottom-fixed or floating wind

Neopolia Eolien Offshore & EMR will be a partner of the FEE's National Wind Power Conference, which will take place on October
13-14 of this year.

* EPCI = Engineering, Procurement, Construction, Installation

|, France

Capgemini@invent ‘ ) Ene
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Driving the industry forward

Focus on P6le Mer Méditerrannée

The Mediterranean area has significant potential for wind power and is yet to be exploited in France. However, bathymetric

conditions are suited only to fFloating offshore operations.

Pole Mer Méditerranée is active in the regions of Sud
Provence-Alpes-Céte d’'Azur, Occitanie and Corsica and is
involved in six strategic action areas:
= Maritime defense, security and safety
= Naval industry and boating
= Marine biological resources
= Environment and coastal development
= Ports and maritime logistics and transport
= Marine energy and mineral resources (which includes
offshore wind) Namely
» 59 Funded projects and 82 accredited in MREs
* With a total budget of €188.62M

Sources: P6le Mer Méditerranée

APPENDIXES

And 3 cross-cutting themes:
= the ecological transition;
= digital transformation;

= robotics.

Now boasting more than 438 members (laboratories, large
corporate groups, ETIs and SMEs), P6le Mer Méditerranée
has been actively identifying all potential participants in
the floating wind sector since 2013. It has thus identified
582 potential participants including 60 confirmed
participants in the regions of Sud-Provence-Alpes-Cote
d’'Azur, Corsica and Occitanie. 266 are already members of
the Pole Mer Méditerranée.

Pole Mer Méditerranée also co-hosts the international
Floating Offshore Wind Turbines (FOWT) conference,
along with the Marseille-Provence Chamber of Commerce
and Industry and France Energie Eolienne.

Capgemini@invent
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Driving the industry forward

Focus on: Pépiniére Entreprises Energies Renouvelables (80)

le carré

~ des affaires
CCl Business desnilles soeurs | 4 57
m

NEQUIPEMENTDELACT  wreo '0
LITTORAL HAUTS-DE-FRANCE - " E

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

Directing the CCl Business EnR
brokerage platform between
prospective buyers and suppliers
in renewable energies

e 2060 members in fixed-bottom wind,
floating wind, tidal barrage and tidal stream
*  Active on all of continental France’s

seaboard
* Co-organising events

APPENDIXES

Accompanying the diversification
in wind power and MREs

Personalised 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.

Cohosting and co-organising events

on wind power on a national or
interregional scale

FEE/Eole Industrie event at the regional
Chamber of Commerce and Industry in Lille
and a Technical one-day Operations &
Maintenance event at the renewables
incubator, Pépiniere EnR

Windustry France meetings

International SEANERGY conventions in Le
Havre, Cherbourg, and Dunkirk

Business event on offshore wind with

15 international contracting authorities and
50 regional companies at the Chamber of
Commerce and Industry in Dunkirk
Corporate day in Dunkirk/CUD Promotion of
awareness of MREs at the Pavillon des
Magquettes in Dunkirk (April 4, 271\9)/ France

invent 4/{\
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Driving the industry forward

Focus on: Ecole Centrale de Nantes and the SEM-REV platform

Ecole Centrale de Nantes is one of the main French academic institutions specialising in —

Marine Renewable Energies (MREs) and it provides a full range of training programmes in =
MREs for all levels, particularly in engineering.

SEM-REV is an ocean platform managed by the LHEEA laboratory and intended for R&D

projects. It is the First European sea trial base combining several technologies related to —

offshore wind and wave power; furthermore, it is connected to the national grid
o
The SEM-REV sea test site and the laboratory's test basins are one of the components of
the THOEREM research infrastructure, which brings together the testing resources of //’
Ifremer, Centrale Nantes and Gustave Eiffel University on the EMR theme. . ‘
THeoREM listed on the 2018

national research infrastructure
roadmap

The site hosting FLOATGEN, France’s first offshore wind turbine (that was been
generating power since September 2018) is located in a reserved 1 km? area off the
Croisic in the Pays de la Loire region. FLOATGEN is connected to the medium-voltage
grid operated by Enedis. An onshore research base also hosts researchers and
engineers.

The activities carried out on the site around technology testing include:

= hosting and conducting national and European research projects, in particular
aiming to improve performance and reliability

= collecting environmental data (marine weather, physical and biological, and so on)

= operation and maintenance of the infrastructure

= the study of the environmental impact of the MREs employed (on fauna, sediment
transport and so on)

= the security and surveillance of maritime space.

¢ France
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Photo credits

The credits below correspond to the photos provided by manufacturers for the Observatory*

16 Boris de Wolf / Enercon
22 LM Wind Power

25 Unsplash / Nathan McBride
26 Siemens Gamesa

37 TotalEnergies

42 GE Renewable Energy
47 LM Wind Power

49 La Dépéche du Midi
50 Binmeij.jp

53 Envision

75 Poma Leitwind
104 Vestas

106 Nordex

107 Nordex

* The other photos match the sources cited in the corresponding page or are royalty-free

Capgemini@®invent
APPENDIXES JOBS MARKET INTRODUCTION

159

e France
M( Eolienne



France Energie Eolienne’s members

SOCOTEC EQUIPEMENT

8.2 FRANCE

COVERWIND SOLUTIONS FRANCE
BENTAM

ENEL GREEN POWER FRANCE
ERG FRANCE

LINKLATERS

SUPAIR VISION

CETIM

TOTAL RENEWABLES

IFP ENERGIES NOUVELLES

EUROCAPE NEW ENERGY FRANCE
WPD OFFSHORE

ELEC-ENR SASU

POLE MER MEDITERRANEE

NASS & WIND SMART SERVICES
POMA LEITWIND

ENVISION ENERGY

ORSTED WIND POWER A/S

ABO WIND

ARKOLIA ENERGIES SAS

C.V.A. S.P.

ELATOS

BILLAS AVENIR ENERGIE

LOUIS DREYFUS ARMATEUR
SPARKSIS - INVESTER TECHNOLOGIES
AIRELE - AUDDICE ENVIRONEMENT
CALYCE DEVELOPPEMENT

DNV FRANCE SARL

ADI-NA (AGENCE DE DEVELOPPEMENT ET

D'INNOVATION NOUVELLE-AQUITAINE)
E6 SA

BCS ASSURANCES

ALPIQ ECOPOWER FRANCE SAS

GRID SOLUTIONS SAS

ENERGIE PARTAGEE

LYCEE DHUODA

EWZ

TERRE ET LAC CONSEIL

KELLER FONDATION SPECIALES
ZEPHYR

BMEOL SARL

GREENCOAT RENEWABLES

SEM SIP ENR

EIFFAGE ENERGIE MAINE BRETAGNE
VENTELYS

GREENEAGLE SOLUTIONS S.L.
BEWEXPERT

RWE RENOUVELABLES FRANCE SAS
VELOCITA ENERGIES

LPA - CGR AVOCATS

ARKEA BANQUE E&I

APPENDIXES

VATTENFALL EOLIEN SAS
SBM INC.

EOL-C

WHITE AND CASE LLP
SAINT-LAURENT ENERGIE
MASER ENGINEERING

CEPS

BDO IDF

CMI TECHSI PASTOR
ELEMENTS SAS

ALEXIS ASSURANCES
SALAMANDER GROUP - SKF FRANCE
RGREEN INVEST

P&T TECHNOLOGIE SAS
INERSYS - SYSCOM

BPI FRANCE FINANCEMENT
ETCHART GCM

DELHOM ACOUSTIQUE
NEOTEK SAS

BMH AVOCATS

EUROWATT DEVELOPPEMENT
EUROWATT SERVICES
VALECO SAS

DAVID ENERGIES SNC
HYDRONEXT

VERSPIEREN GLOBAL MARKETS
GP-JOULE FRANCE SARL

GEG ENR

ELICIO FRANCE

SOCIETE GENERALE

ESCOFI ENERGIES NOUVELLES
ALLIANZ CAPITAL PARTNERS GMBH
DLGA

VOLTALIA

SHELL

FRTE (TERRA ENERGIES)
ATLANTIQUE MARITIME SERVICES
MD WIND

NTR WIND MANAGEMENT DAC
AERTSSEN KRANEN BV
QUAESTUM

METEOLIEN

TSPS

KALLIOPE

NORDEX FRANCE

WINDFAN CONSULTING

BNP PARIBAS SA

ENERGREEN PRODUCTION

IEL DEVELOPPEMENT

LA BANQUE POSTALE

EOS WIND FRANCE

SIRMET

SKYWORK

JOBS

POLE S2E2

WINDVISION FRANCE SAS
SOCIETE D'EOLIENNE CARIBEENNE
3D ENERGIES

WKN FRANCE

ACOFI GESTION

ECO DELTA

2.0

LOCOGEN SAS

GIE QUALITE ENTREPRISES
IDEOL

VESTAS FRANCE

ENCIS WIND

FEECRM

WATSON, FARLEY & WILLIAMS LLP
ENGIE GREEN FRANCE
SEAWAY 7 FRANCE
INTERVENT SAS

BIOTOPE

VALOREM ENERGIE
ENERGIETEAM

H
GIDE LOYRETTE NOUEL AARPI
SUEZ RV FRANCE
FILHET-ALLARD ET COMPAGNIE
BIODIV-WIND SAS
VOLTA AVOCATS
TEKERIA
NORIA
FONDEOLE
CEGELEC RENEWABLE ENERGIES
CREDIT AGRICOLE LEASING ET
FACTORING
SCP LACOURTE RAQUIN TATAR
OREMOTOR
CHARIER GC
HK LEGAL
SNC VS ENERGIE

HTMS
MAZARS SAS

EMERGYA WIND TECHNOLOGIES B.V.

CGN EUROPE ENERGY

VERDI

SARL DU MONT FAVERGER
JIGRID

EVEROZE

SEML COTE D'OR ENERGIES

EOLEC

MILIN ENERGY SAS

DERBI

SITE A WATTS DEVELOPPEMENT

INNERGEX FRANCE SAS
AXPO SOLUTIONS AG

MARKET

OSTWIND INTERNATIONAL
GOTHAER

LABORELEC SCRL

VULCAIN

SAB ENERGIES RENOUVELABLES SAS
TECHNOSTROBE INC.

ALPIC

WEB ENERGIE DU VENT
MIROVA

VSB ENERGIES NOUVELLES
NORTON ROSE FULBRIGHT LLP
STEAG NEW ENERGIES GMBH
OPALE ENERGIES NATURELLES
ECOLE CENTRALE NANTES
ABEI ENERGY FRANCE
PLANETA FRANCE SAS
SERGIES

CAISSE DES DEPOTS ET CONSIGNATIONS

EPSILINE
TERRA VIAJES SA

EOLTECH

RESEAU JADE

UL INTERNATIONAL GMBH

QAIR

EXPLAIN

NOTUS ENERGIE FRANCE SERVICES
TENERRDIS

VENDEE ENERGIE

NRG SYSTEMS

HELIOPALES

FALCK ENERGIES RENOUVELABLES
EOLE CONSTRUCTING

VSB ENERGIES NOUVELLES
SINGULAIR

H2AIR

ENERCON GMBH

MW ENERGIES

NAVAL ENERGIES

SYNERIA SAS

BLUEFLOAT ENERGY INTERNATIONAL
CXCsL

ENERTRAG

VENTIS

SOLVEO ENERGIE

IMAGIN'ERE

EQOS ENERGIE LUXEMBOURG SARL
BKW ENERGIE AG

TENSAR INTERNATIONAL

BAYWA R.E AG

JP ENERGIE ENVIRONNEMENT
ABIES

TOTAL ENERGIES

CUBICO SUSTAINABLE INVESTMENTS
IBERDROLA RENOVABLES FRANCE
GRAS SAVOYE

ENERCOOP SCIC - SA

GOWLING WLG FRANCE

GP-MC

QUENEA'CH

RENEWEX

BPCE ENERGECO

PRINCIPLE POWER FRANCE

EOLFI

ENERYO

SABIK OFFSHORE

LES VENTS MEUSES DU SUD
SIEMENS GAMESA RENEWABLE ENERGY
FRANCE SAS

RES GROUP

NOUVERGIES

SOFIVA ENERGIE

IFOPSE

EQUINOR (ANCIENNEMENT STATOIL)
ESG ENERGY SERVICE GROUP
AMUNDI TRANSITION ENERGETIQUE
ELAWAN ENERGY FRANCE SAS
SOLEIL DU MIDI

VOLKSWIND FRANCE SAS
BUREAU VERITAS CONSTRUCTION
NORMANDIE ENERGIES

SE LEVAGE

CABINET RAVETTO ASSOCIES
GAIA ENERGY SYSTEMS
ENVINERGY TRANSACTIONS
SERCOWIND

AGREGIO

SENS OF LIFE

NATURAL POWER

FIi

AL
BIODIV-WIND SAS
METROI
SCHNEIDER ELECTRIC FRANCE
TOTAL FLEX

SAFIER INGENIERIE
SAMSOLAR/SAMFI

LEOSPHERE
NATURGY RENOVABLES - (ANCIENNEMENT ENERGIE EOLIENNE FRANCE
OMNES CAPITAL

GAS NATURAL FENOSA)
DEUTSCHE WINDTECHNIK S.A.R.L

NEOEN
RP GLOBAL FRANCE

CREDIT INDUSTRIEL ET COMMERCIAL
WINDSTROM FRANCE
METEORAGE
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ENECO
CONNECTED WIND SERVICES
VRYHOF ANCHORS B.V.

DEKRA INDUSTRIAL SAS
VEOLIA DECONSTRUCTION FRANCE
EDPR FRANCE HOLDING

WPD ONSHORE FRANCE

CEZ FRANCE SAS

LYCEE SAINT FRANCOIS D'ASSISE
ROMO WIND

VENSOLAIR

KDE ENERGY FRANCE

VENT D'EST

STATKRAFT MARKETS GMBH
REGION OCCITANIE
VOLKSWIND FRANCE SAS
CREDIT AGRICOLE CIB

NET WIND

0X2 WIND

AM'EOLE GMBH

ASHURST LLP

PWC SOCIETE D'AVOCATS
VENTS DU NORD

PARKWIND

COLLECTE LOCALISATION SATELLITES
POWEEND SAS

GE ENERGY SERVICES FRANCE
GREENSOLVER

ENBW FRANCE

DLA PIPER FRANCE LLP
RAZEL-BEC

DS AVOCATS

EOLISE SAS

BIRD & BIRD AARPI

SK & PARTNER

ENESI SARL

BORALEX SAS

TRIODOS FINANCE BV

TCO WIND LORRAINE SAS

Partners:

Péle Mer Méditerranée

CCI Business

France Energies Marines

Office franco-allemand pour la
transition énergétique (German-
French Office for the Energy
Tansition - OFATE)

Cluster maritime frangais (French
Maritime Cluster)
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The team behind the 2021 Observatory
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= Matthieu Monnier = Alexandra BONANNI

- Deputy to the General Delegate » Head of the Energy Strategy Lab
= Rachel RUAMPS = Marianne BOUST

- "Economy and Industry” Project Officer - Director - Energy & Utilities
= Vanessa ANDER = Ganesh PEDURAND

* Wind Farm Project Manager » Senior Consultant - Energy & Utilities
= Cécile MAISONNEUVE-CADO = Erwan MASSE-GUILLAUME

« President of the Industry Commission = Junior Consultant — Energy & Utilities
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