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Executive summary: wind energy in the world 5

Wind energy consists of converting the kinetic energy of wind into mechanical energy through the movement of a
turbine, which is subsequently transformed into electricity.

Offshore fixed to the

Onshore Floating offshore
seabed
Applications
. . Wind turbines in shallow waters (up to 50-80 Wind turbines in deeper waters (50-1,000
Wind turbines located on land . . .
m) fixed to the seabed m) with floating platforms
Importance of . . Sl el Economic Energy Adaptability and
ind SRS [EeliEdion BT Ele] [0l competitiveness sovereignt scalabilit
wind energy generator p gnty y
Wind energy turnover The installed capacity of China concentrates half of the o .
worldwide is expected to onshore wind energy has world’s capacity; in the EU, The cost of wind installations has
World market grow at a rate of 10.2% reached 1,056 GW (+12% there are more than 230 GW, fallen in the last 10 years: 54% in
annually until 2034, annually in the last 10 years), almost double compared to 10 offshore and 45% in onshore.
when it will reach while offshore has reached years ago, with Germany and
US$260.8 billion. 79 GW (+25% annually). Spain at the forefront.

Future growth in wind energy will be concentrated in floating offshore wind energy, which has potential of 51,000 GW in 115 countries
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Executive summary: wind energy in Catalonia

Catalonia has the necessary capacities to reactivate wind energy thanks to a robust business and research
ecosystem, and at potential offered by offshore wind.

328 companies in the wind energy
ecosystem

96.3% are dedicated to onshore wind and
34.5% to offshore wind energy.

Turnover of €1,136 million and 3,659 jobs.

85.7% are SMEs and 4.3% are startups.

Reference agents and
Initiatives
11 research and technology centres
9 universities and 13 vocational training centres

8 associations, networks and clusters

11 institutions and public administration

Inside the value chain, the companies are located in:

Promoters 64.0%

Consulting and

; : 30.2%
technological services
Op_eratlon and 22 304
maintenance
Engineering 20.7%

Component manufacturing  18.0%

| Generalitat de Catalunya
Y Government of Catalonia

R&D and talent ecosystem

Catalonia is the 6th highest European region in
funding in Horizon Europe, with 19 projects, 21
participating institutions and €17.8 million (3.3% of
the total).

There are 12,700 students enrolled in cross-
disciplinary university degrees, and more than 1,900
students graduate each year. In higher degrees in
renewable energies, there are 394 enrolled students,
more than double compared to 2020.

(I Offshore wind potential

The LeBa 1 zone, opposite the Gulf of
Roses, is the area delimited for floating
offshore wind power.

PLEMCAT as the key infrastructure to
develop pioneering and innovative projects
in floating offshore wind.

Prominent players in offshore wind power:

ststststst

ﬁg&m&;% '/ :7 __\.' gi?_.i:ﬂ ﬁ Port Tarragona @ IREC 9
Ambitious goals

PROENCAT 2050 establishes that by 2030
there needs to be 5.2 GW of onshore wind
and 1 GW of offshore wind.

Onshore wind could generate up to €9
billion in local government revenues.

Currently there is only 1.4 GW of onshore
wind.
CataloniaConnects
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Definition of wind energy

Wind energy consists of converting the kinetic energy of wind
into mechanical energy through the movement of a turbine,

which is subsequently transformed into electricity.

Origins

Current events

Future

Wind power is the renewable technology with the most competitive generation cost

The first horizontal axis wind turbine was
installed in Denmark in 1891, but the modern wind
energy sector did not emerge until almost 100 years
later, during the 1980s.

Currently it is the second-placed renewable
energy, with 8% of total electricity generated and
only behind hydroelectricity.

Its contribution is expected to reach 14% in 2030
driven by the expansion of onshore wind power
and, above all, for great potential of offshore
wind, which will be a key piece of future global
energy.

| Generalitat de Catalunya
Y Government of Catalonia

Sources: IEA and IRENA
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Types of wind energy 9

Onshore wind and offshore wind fixed to the seabed are in a phase of commercial maturity, while floating offshore wind is
progressing rapidly. All of them use horizontal axis technology with three blades.

h ind Offshore wind fixed /k Floating offshore
SlSNEre it to the seabed —d wind

Energy generated by wind turbines or Installation of wind turbines in shallow Installation of wind turbines in deeper
windmills located on land, driven by the waters (up to 50-80 metres) fixed to the waters (between 50 and 1,000 metres
natural movement of air. seabed. deep) using floating platforms.
TRL 8-9 8-9 6-9

-W(T‘ tﬁ ﬁ(’++r

Note: the Technology Readiness Level (TRL) is a scale used to assess how advanced a technology is, ranging from 1 (concept phase) to 9 (commercial phase).

. o Source: European Commission
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Importance of wind energy

Emissions reduction

Wind energy is a clean energy that does not
generate CO, emissions to produce electricity,
which helps reduce air pollution and slows climate
change.

Adaptability and scalability

Wind energy is adapted to the terrain (whether land
or sea) and the needs of the environment. Thus, the
number of turbines and generation capacity can be
adjusted to the needs of each project, from small
initiatives to large wind farms.

Ac c I o Il Generalitat de Catalunya
WY Government of Catalonia
Catalonia
Trade OLInvestment

Solid industrial sector and job generator

The wind energy value chain is closely linked to an
innovative industrial sector and an R&D ecosystem that
drive the generation of qualified and stable jobs.

Economic competitiveness

Renewable energies are the most economical way to
generate electrical energy, and a fall in the price of
energy directly impacts the economic and industrial
growth of a territory.

Energy sovereignty

Renewable energies allow us to reduce energy dependence on
sources subject to geopolitical tensions such as oil or gas, which
pose a vulnerability for territories like Catalonia. Having energy
of local origin and with stable prices ensures that economic and
industrial activity is maintained.

CataloniaConnects
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Wind energy in Catalonia

2. Global wind energy

market
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Global wind energy market: turnover 12
The global wind energy market reached US$98.74 billion in 2024 and is expected to reach US$260.81 billion in 2034, with an annual
growth rate of 10.2% during this period.

lobal wind ener rnover . :
80351_32%34, bmifnseof‘jol%};)t” ove Key factors driving the growth of the wind energy market

Advances in more

261 =[$ 4 efficient and powerful /ﬁ Maturation of
-8 turbines that reduce costs  __ offshore wind
M +10.2% annually 237 and improve the = technologies

215 profitability of projects

195

177
161
146

132
109 120 Main challenges for the wind energy market
Global political

SS Lack of financial stability instability hindering a
! and rising costs & coordinated, long-term

wind strategy

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
Source: Precedence Research
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Global wind energy market: installed capacity

Between 2014 and 2024, global wind capacity has grown significantly: +650 GW in onshore wind and +70 GW in offshore wind.
Installed capacity is expected to increase by 7.1% per year until 2028, equivalent to about 160 additional GW per year.

Installed capacity of onshore and offshore wind energy in

the world (Gw, 2014-2024)

MQS% annually 7I4

e

63
2 []
34
[ ]
2-8 1.056
24
944
19 = 839
14 = 770
12 = 699
| 594
9 496 940
B 452
404
340

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Terrestre = Marina
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In just a decade, onshore wind capacity has more than tripled
worldwide, going from 340 GW in 2014 to 1,056 GW in 2024. More
than 40% of the installed capacity has been added in only the last
five years.

The global capacity of offshore wind energy has almost been
multiplied by 10 in 10 years, and has gone from 9 GW in 2014 to 79
GW in 2024. More than 60% has been installed in just five years,

showing a clear acceleration in the deployment of wind energy in seas
and oceans.

\

Source: Statista
CataloniaConnects
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Global wind energy market: installed capacity by region &

China concentrates almost half of the Asia-Pacific concentrates more than half Five European countries stand out in the
world’s installed wind capacity of the installed wind energy capacity, top 10: Germany, the United Kingdom,
followed by Europe, with 24% Spain, France and Sweden

Distribution of installed capacity by region (2024)

- 1 China 561.4 48%
rope
o p’ = 2 United States 154.6 13%
%
/"‘ ‘ ‘ 3 Germany 72.7 6%
A ‘ b i
4 India 48.2 4%
a‘ ." N4 .
N "f" 5 Brazil 34.0 3%
The ) Yy 6 United Kingdom 32.4 3%
Americas 44 Asia-Pacific 7 Spain 32.0 3%
' ‘.}’ ’ Africa and 8 France 24.4 2%
d g‘:siv"dd'e 9 | canada 18.4 2%
10 Sweden 17.3 2%
11 Rest of the world 178.2 14%

. Sources: Statista and Global Wind Power Tracker
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Leading companies worldwide in wind energy 15
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Global offshore wind energy market: installed capacity by country 16

China concentrates a large part of the offshore wind installed in the world with almost half of the 82 GW of installed capacity. The most
widespread type is wind power fixed to the seabed, but the potential for growth lies in floating wind power.

Distribution of wind energy

S Denmark capacity by type

® cun
R United
KL Kingdom

Germany

100%====—~="~"@" """ """ ---------=-

() Belgium

Vietnam

al
Q
>

&
e Netherlands ‘ ' France 0.4%
e (0.3.GW)___
Fixed wind Floating wind
power power
@ Taiwan-china ° Japan Mainly in the UK,
Norway and
France

. - Source: Global Wind Power Tracker
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Installed offshore wind energy capacity in the EU

The Netherlands (41%), Belgium (40%) and Denmark
(35%) are the countries where offshore wind energy has the
greatest weight on total wind energy.

Germany (9,215 MW), the Netherlands (4,748 MW), Denmark (2,641
MW), Belgium (2,262 MW) and France (1,508 MW) lead in installed

offshore wind capacity, the majority of which is fixed to the seabed.

The offshore wind capacity added in 2024 was 1,714 MW (13% of total
wind), distributed among the Netherlands (771 MW), Germany (742

MW), Denmark (176 MW) and France (25 MW).

The Netherlands is consolidating itself as the most active in offshore
wind and has set itself the goal of reaching 21,000 MW of installed

capacity by 2032.

France aims to lead floating wind energy in Europe: by the end of
2025 it will have three wind farms in operation (85 MW), and has
confirmed the construction of two projects (between Narbonne and
Montpellier, in the Mediterranean Sea) with a total capacity of 500 MW.

Note: 1 GW = 1,000 MW

| Generalitat de Catalunya
Y Government of Catalonia

Installed offshore wind capacity in Europe and

percentage of total wind power, by country
(MW, 2024)

@ 20,726 (13%)

> 193 (1%)

+ 73 (1%)
7
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- N
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EU objectives
2030 2050

60 GW 300 GW

17

Sources: European Commission and EurObserv'ER
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Wind energy in Catalonia

3. International and state

Initiatives in wind energy
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Strategies for the development of wind energy in the world

In the last five years, more than 70 new initiatives, strategies, regulations or national plans have been approved for the
development of wind energy.

EU countries with
national wind power
policies:

—.-

4
- #”'i a0
. ,.. — < EU: only supranational institution ___
* W|th a wind energy strategy A
\ * ™ w t
+ ol s 3,
? 9. &

O
_I_

K, e

Note: there may be countries
with plans begun prior to the
observed period (2020-2024)
and still in force that are not
marked on the map.
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European initiatives in wind energy 20

The European Union promotes wind energy through specific policies that directly address their
development, as well as cross-cutting initiatives which favour their deployment within broader energy,
industrial and environmental strategies.

Main wind power initiatives on a European scale

C EU Wind Power Package DD ‘ European Wind Power Action Plan [>> ‘ Offshore energy objectives [)D

C European Wind Chart @ d European strategy on offshore 9

renewables

Cross-cutting initiatives

C Horizon Europe DD C Clean Industrial Deal @ C Net-Zero Industry Act c)
C European Green Deal D) ‘ Next Generation EU D) C Fit for 55 [)D
C RePowerEU Plan DD C Critical Raw Materials Act [9 ‘ Competitiveness Compass DD

. Source: own work
A1l Generalitat de Catalunya .
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52023DC0669&qid=1702455143415
https://energy.ec.europa.eu/topics/renewable-energy/eu-wind-energy_en
https://energy.ec.europa.eu/document/download/efcd38e2-6f38-44d3-9bfa-ef3d8d21a30b_en?filename=Charter_logos_final_02.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52023DC0668&qid=1702455230867
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2020:741:FIN&qid=1605792629666
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en
https://single-market-economy.ec.europa.eu/industry/sustainability/net-zero-industry-act_en
https://next-generation-eu.europa.eu/index_es
https://single-market-economy.ec.europa.eu/sectors/raw-materials/areas-specific-interest/critical-raw-materials/critical-raw-materials-act_en
https://ec.europa.eu/commission/presscorner/detail/en/ip_25_550
https://ec.europa.eu/stories/european-green-deal/
https://ec.europa.eu/commission/presscorner/detail/en/ip_25_339
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_4754
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A230%3AFIN&qid=1653033742483

Initiatives in Spain: the PNIEC 21

The Integrated National Energy and Climate Plan (PNIEC) has been constituted as the national strategic guidance tool that integrates
energy and climate policy with a time horizon until 2030.

The objective of the PNIEC is for renewable energies to reach 81% of the total electrical
energy generated in 2030, and 48% with respect to the total energy.

A total investment of is estimated at €308 billion: 82% must come from private funds, 13%
from the EU and 5% from state funds.

PNIEC 2030 forecasts for wind energy i Plan Nacional Integrado
de Energia y Clima
TOTAL Offshore
Installed capacity in 2024 32 GW 0 GW
PNIEC objective for 2030 62 GW 3GW

Source: Ministry for the Ecological Transition and the Demographic Challenge

| Generalitat de Catalunya .
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The Roadmap for the development of offshore wind and marine energy establishes a national
strategy to position Spain as a European benchmark in renewable marine technologies.

The deployment period of the Roadmap is from 2021 to 2030. Among the objectives are to:

* Install between 1 and 3 GW of floating offshore wind power by 2030, contributing to 40%
of the European target of 7 GW for this technology.

* Deploy up to 60 MW in other marine energies, such as wave power and tidal power in the
pre-commercial phase.

* Mobilise at least €200 million in public aid for R&D until 2023, within the framework of the
Recovery, Transformation and Resilience Plan (PRTR).

» Assess port infrastructure needs, with an estimated investment between €500 and €1,000
million to cover new logistics needs.

Strategic axes

: R&D&I in offshore Boosting of the value chain Orderly and sustainable

e renewable energy oo and synergies betweenthe — .......... deployment, guaranteeing ...
technologies, using testing naval, wind and port logistics environmentally friendly
platforms such as PLOCAN sectors to promote installations and compatible with
(Canary Islands), BIMEP manufacturing and generate other offshore uses.
(Biscay) or PLEMCAT qualified employment.
(Catalonia).

Ac c I o (ll] Generalitat de Catalunya
WY Government of Catalonia
Catalonia
Trade OLInvestment

~ HOJA DE RUTA |
EOLICA MARINA Y |

ENERGIAS DEL |
L MAR EN ESPANA

B £ * GOBIERNO  MINISTERIO
b ',: DE ESPANA PARA LA TRANSICION ECOLOGICA
2 2 Y EL RETO DEMOGRAFICO
Financiado por
la Unién Europea
A NextGenerationEU

Governance and
coordination, with a technical
office and clear regulatory
framework for the deployment
of projects in offshore
renewable energies.

CataloniaConnects

22

Source: Ministry for the Ecological Transition and the Demographic Challenge



Initiatives in Spain: POEMs 28

The maritime spatial planning plans (POEM) regulate the production of electrical energy from renewable sources located at sea,
establishing the regulatory framework of reference to develop these facilities in a participatory and flexible way, so that their positive
externalities, such as the generation of employment and industry, are maximised, and their environmental impacts are minimised.

The plans identify 19 potential development areas for the
installation of offshore wind farms, almost 5,000 km2, equivalent to
0.46% of state-controlled waters. The zones are distributed in the
North Atlantic, the Balearic Levant, the Strait and Alboran, and the
Canary Islands.

It is guaranteed, through tenders, that only offshore wind facilities
will materialise in high-potential areas (ZAPER) identified for this
purpose in the POEMs. The protection of biodiversity is crucial for
locating offshore wind power.

POEMs are part of offshore energy strategies, a marine
environmental planning instrument that is renewed every six years.
The first covers the period 2022-2027, and the second must enter
into force before 31 December 2027.

- Areas of high potential for offshore wind development
Source: Ministry for the Ecological Transition and the Demographic Challenge
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Wind energy in Catalonia

4. Wind energy in Catalonia
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4.1 Data from the wind energy ecosystem in Catalonia
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Business mapping of wind energy in Catalonia (1)

No. of companies

328

Onshore Offshore

8l

&
@

96.3% 34.5%

85.7% are SMEs.

43.6% have turnover of more than €1 million
and 25.6% of more than €10 million.

28.7% are less than 10 years old.

4.3% are startups.

16.5% are exporters.

25.6% are subsidiaries of foreign companies.

Turnover

€1,136 million

Inside the value chain, the companies are:

Promoters

Consulting and technological
services

Operation and maintenance
Engineering

Component manufacturing

Note: the data on companies refers to 2025; turnover and number of employees, to 2024 (or latest
available). Companies can be located in more than one link within the value chain.

Ac c I 6 Al Generalitat de Catalunya
Wl Government of Catalonia
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64.0%

30.2%

22.3%

20.7%

18.0%

26

Jobs

3,659 jobs

Source: ACCIO
CataloniaConnects



Mapatge empresarial de I’energia eolica a Catalunya (ll)
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Component manufacturers
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Location of wind energy companies in Catalonia 28

56.3% of wind energy companies are located in the Metropolitan Area of Barcelona (AMB). Companies are regionally distributed,
most of them being close to built or planned wind farms.

By municipalities, those that stand out are Barcelona (131), Sant Cugat del Valles (15), Tarragona (12), Cerdanyola del Valles (8),
Lleida (6), Cornella de Llobregat (7) and Girona (5).

Regional distribution of wind energy companies

Barcelonés 138 42.1%
Valles Occidental 39 11.9%
Baix Llobregat 19 5.8%
Tarragones 15 4.6%
Baix Camp 11 3.4%
Segria 10 3.0%
Alt Emporda 9 2.7%
Noguera 9 2.7%
Others 78 23.8%
Total 328 100%

Note: the Metropolitan Area of Barcelona includes 36 municipalities in the
counties of Barcelonés, Baix Llobregat, Vallés Occidental and Maresme. Source: ACCIO
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Agents of the wind energy ecosystem

Technology centres
and research
institutions

o2

Universities and
training centres

. Professional
f@ associations and
clusters

Institutions and
Public Administration
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Talent in Catalonia: higher education 30

Catalan universities offer degrees, masters and postgraduate degrees that offer knowledge which is applicable to the deployment of
wind energy. The first edition of the Master’s in Offshore Wind has recently been announced and will be launched in 2026.

In 2023 there were 12,700 enrolments in related degrees and more than 1,900 students graduated.

Degrees Masters

Applied Data Science Renewable Energy Dynamics of Renewable Energy Systems Oﬁsh?re Wind _ _
Data Science and Engineering E?rgi_neering and Energy gente\{vatz)l?tEnergies and Energy Sustainable Systems Engineering

_ _ iciency ustainability i i i
Marine Sciences i £ _ - e o ‘ Physics for Engineering

_ _ _ ectrical Engineering enewable Energy Engineering i
Marine Sciences and Technologies _ ) _ _ , ) Man_a_lgement and Op_e_r_atlon of

_ o Engineering Physics Structural and Construction Engineering Maritime Energy Facilities
Environmental Engineering _ _ . . : :

o o Geoinformation and Coastal and Maritime Engineering and Oceanography and Marine
Civil Engineering Geomatics Engineering Management Environmental Management
Industrial Design Engineering and Materials Engineering Naval and Ocean Engineering Mechanical Technologies
Product Development . . _ ) ) . . .
' . Mechanical Engineering Automatic Systems Engineering and Technologies for Distributed Energy

Industrial Electronics and Industrial Electronics Systems

Automation Engineering Mechatronics Engineering . .. . . ..
Catalan universities with wind energy training

Electronic Telecommunications Naval Systems and

Engineering Technology Englneerlng UAB Tﬁﬁ Universitat E"ivcr.s.'tlﬂ[b .
Ph . Universitat Autdnoma UNIVERSITAT de Girona ) i;?'?:*nlnnd -
Energy Engineering ysics de Barcelona BARCELONA il 2 g
Marine Technologies m 5 ﬁ . uvIC
UNIVERSITAT DE VIC
\/ UNIVERSITAT CENTRAL

UNIVERSITAT
ROVIRA i VIRGILI Universitat de Licida DE CATALUNYA

Source: own work based on data from the Ministry of Science, Innovation and Universities
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Talent in Catalonia: professional training 51
Catalan vocational training centres teach intermediate and higher degrees that offer knowledge (direct and interdisciplinary) which is
applicable to the deployment of wind energy.

In 2024 there were 15,800 enrolments in the related intermediate and higher grades, while in higher degrees directly related to
renewable energies there were 394 enrolments, more than double the figure for 2020.

Enrolments in higher degrees in renewable energies in

Catalonia
394
323
251
173 207
2020 2021 2022 2023 2024

Catalan vocational training centres with training in renewable
energies

-
Zis 3 L
[ ] | InsTiTUT NSTITUT L INEDA/
Escola del Treball virolai Escows DEL TRaALL fu [ |Sp [

oy !
s K
PERE MARTELL ‘

INSTITUT TERRASSA

JESUITESEIClol ey H
Eens e Ot iﬂ!?s'a"s

Note: for the direct and interdisciplinary studies, those related to “Building and Civil
Works”, “Electricity and Electronics”, “Energy and Water”, “Mechanical
Manufacturing” and “Installation and Maintenance” have been taken as reference.

r 4 s
ACCIO |
Catalonia

TradeX Investment

Source: own work based on data from the Department of Education and Vocational
Training, and the Ministry of Education, Vocational Training and Sports
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4.2 Offshore wind energy in Catalonia
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33

Mapping business and agents of offshore wind energy in Catalonia

No. of companies Turnover Jobs

113 €670 million 2,495 jobs

Main companies in offshore wind power in Catalonia
éﬁ — = , @ A General
Comforsa CNGIC eOIOS - s Electric
<HiveWind e D) M Qowam T e Optisen
Hydro
iy .
persocirene < ROCBeRErgY RKUTMONT 52 sener sumcab @ R,
-] TECNOAMBIENTE ' VORTEX X1 wiIAap Youwind %

Main institutions in offshore wind power in Catalonia

icat Institut Agi*®;
@ “ - de Ciéncies I R EC I; Xarxa Marﬁ? nI'I:I Eer?:lg‘}lf ::E

m q r del Mar Shaping Energy for a Sustainable Future

m i icina H
m Generalitat de Catalunya eOF’ %ﬁE O LI CCAT e Port Tarragona !::gg?era“m

UNIVERSITAT POLITECNICA k IA InStitUt catalé d,Energia del Mar
Note: the data on companies refers to 2025; turnover and number of employees, to 2024 (or latest
available), and refers to the total aggregate of wind energy (onshore and offshore). . S
- ] Source: ACCIO
Ac c I o 1l Generalitat de Catalunya .
WY Government of Catalonia CataloniaConnects
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Offshore wind energy in Catalonia 34

The development of offshore wind energy in Catalonia is delimited in the LeBa 1 zone, opposite the Gulf of Roses. It has a surface area
of 249.9 km?, a minimum distance of 12 kilometres from the coast and waters with depths between 100 and 500 metres. Catalonia also
has the potential to act as a logistics node for the LeBa 2 zone (Menorca), southern France and the western Mediterranean.

Wind energy in the marine area in Catalonia must be developed exclusively with floating wind power since depths too far down for
fixed wind power are soon reached.

_ _ Delimitation of offshore wind in the
The LeBa 1 zone stands out for having the best wind LeBa 1 zone in accordance with the

and bathymetry resource of all areas of the state the Catalan coast POEM
contemplated in the POEM, as well as connection to
the electrical network ready.

Potential of offshore wind power on

Up to eight companies or consortia have expressed
their willingness to participate in the future
competition to commercially exploit the wind resource, :
where the selection criteria  will include: i
environmental impact, the employment generation
or the technological innovation.

'

Speed (m/s)

<65

PROENCAT 2050 objectives and associated 65-7

investment in offshore wind energy " gl T /j_,///
/'/ B-85
2030 2040 2050 % = g._sc;g (

Y
R £ Il 35-10
i B -0

1GW 1.5GW 3.5 GW

Source: Ministry for the Ecological Transition and the Demographic Challenge
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The PLEMCAT 35

The Marine Energy R+D+l Platform of Catalonia (PLEMCAT), led by IREC, will be a unique infrastructure to develop pioneering and
innovative projects in floating offshore wind and other marine energies. It is expected to be launched in 2026.

The objectives of the PLEMCAT are: 4 /j
cmamsecine e (B) PlemCat  |RECY

R+D+I Shaping Energy for a Sustainable Future

¥/ i Transicié Ecoldgica

+ Position Catalonia as a leader in floating offshore wind and marine
technologies in the Mediterranean basin.

+ Facilitate research and development of a floating offshore wind Cap de Creus ?'St?nc,'es a
system and other energy technologies in the marine environment, —— LB I’horitzo des

including advanced simulation models. 17,20 km de la costa

LEBAI |

The platform aims to facilitate the testing and validation of offshore
energy prototypes up to 15 MW each, on a commercial scale, which
differentiates it from other similar projects in the State. It will have Sant Pere Pescadior
different test areas located in the Gulf of Roses. It is expected to ——

have three wind turbine prototypes with a height of 261 metres, PlemCat
and all three will add up to a maximum 30 MW of power.

x/ Protlotips eolica
The total surface area of PLEMCAT will be about 7.8 km 2, and will LEscala janinafiotant
have floating buoys and a terrestrial connection with a 25 km long S @ O% @@
submarine cable. This cable will connect to a 123/66 kV substation -~
located in Vilalr (Alt Emporda), with a power of 30 MW, which will be Lol

16,1 km

connected to the Juia-Torrevent line, owned by Endesa.

The companies that have won the tenders to develop the PLEMCAT
Platform are: Hive Wind Energy, X1 Wind and Esteyco.

ACCIO |
Catalonia
TradeX Investment

. Source: IREC
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New business opportunities derived from offshore wind energy

36

The commissioning of offshore wind power will boost new business opportunities, especially for the 57 Catalan ports.

Them ports and docks will become key for the manufacture of
wind turbines and floating platforms, as well as a support point for
carrying out the maintenance of the wind farms.

The Port of Tarragona has already positioned itself to become a
strategic logistics node for the deployment of offshore wind energy
throughout the Mediterranean. Other smaller ports such as Palamés
or Roses can take advantage of their infrastructure elements for
maintenance tasks.

Other sectors with high potential include:

Drones: both aerial and maritime for inspections and

between the coast and the wind farms.

5 maintenance, especially relevant considering the distances

Blue economy: other sustainable uses of the sea are
promoted, such as artificial reefs to regenerate marine life,
scientific observation or aquaculture.

Tourism: interest in observing offshore wind turbines, as has
& happened in the Danish wind farms of Vesterhav Syd and
Vesterhav Nord.

£ i3 ki .
ACCIO [l Ssmment of cataonis ™

Catalonia

Trade O Investment

Ports of Catalonia

Llanga

el Port
de la Selva

Roses

I'Escala
I'Estartit

Palamés

Sant Feliu

de Guixols

Blanes

Arenys de Mar

. Matard

Barcelona el Masnou

Port de Barcelona

el Garraf Yallcarca

Tarragona

. .

Port Tarragona
Torredembarra

Yilanova i la Geltra

Cambrils
I'Ametlla de Mar Sant Jaume d’Enveja
I'Ampolla Deltebre
Deltebre Amposta

Tortosa

Sant Carles de la Rapita
Alcanar

les Cases d’Alcanar

Sources: Ports of the Generalitat, Idescat and Port of Tarragona
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4.3 Wind energy capacities in Catalonia
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wind energy in Catalonia: installed power

38

In Catalonia there are 51 onshore wind farms in service with 854 wind turbines which add up to a power of 1,406 MW.

In the last 10 years, the installed wind power capacity in Catalonia has grown by only 11%, concentrated from 2022.

Evolution of installed wind energy capacity in Catalonia
(2015-2024, MW)

1.450
+30.0

1.400
+93.8 *7.5
1.350
1.300 oy +3.7
1.200

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

*Taking into account the electricity generated by wind power in Catalonia in 2024
(2,836,547 MWh, according to REE), that the average annual consumption per household
is 3,487 MWh, according to the IDAE, and that there are 2,989,357 households in
Catalonia, according to Idescat.

Note: data updated as of 2 July 2025.
Ac c I é A1l Generalitat de Catalunya
¥ Government of Catalonia
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Wind energy installed in Catalonia represents
4.4% 4.4% of the total wind power installed in Spain.

Wind energy represents 12.1% of the total
energy power installed in Catalonia, behind
combined cycles (32.6%), nuclear (26.1%) and
hydraulic (16.5%).

12.1%

The wind energy generated in Catalonia is

27 204 equivalent to the annual electricity consumption
of more than 800,000 homes, approximately
27.2% of all Catalan homes*.

Sources: Generalitat de Catalunya (Government of Catalonia) and REE
CataloniaConnects



wind energy in Catalonia: potential economic impact 59

Projections suggest that achieving the PROENCAT 2050 onshore wind targets would bring €9 billion in revenues for municipalities.
A single wind farm increases municipal revenues per capita by an average of 45%.

It is estimated that achieving the PROENCAT 2050 targets for new
onshore wind generation capacity would bring municipalities hosting these
projects over €9 billion in tax revenues* and land lease payments by 2080
— an average of more than €160 million per year.

On average, the development of a wind farm leads to a 45% increase in
municipal revenues per capita. This impact remains consistent and stable
throughout the entire lifetime of the wind farm.

The construction and installation of the new onshore wind capacity
envisaged in PROENCAT 2050 is expected to generate employment for
766 peoplelyear (2025-2030), 1,405 people/year (2031-2040), and 744
people/year (2041-2050).

* Includes the Tax on Installations, Constructions, and Works (ICIO), the Tax on Special-

Use Real Estate (BICE), and the Business Activities Tax (IAE). Sources: OBERCat and Claudia Serra-Sala (2024): “Harnessing the

PR Wind: The Impact of Wind Farm Development on Municipal Finances”
Acc I o 1l Generalitat de Catalunya .
Wl Government of Catalonia CataloniaConnects

Catalonia
Trade (X Investment



4.4 Objectives and legislation for wind energy in Catalonia
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PROENCAT 2050 41

Catalonia’s energy outlook 2050, prepared in April 2023, is the document that guides the country’s energy transition towards the
climate neutrality of the Catalan energy system.

It is expected that wind power will be positioned as main energy source in the primary energy

balance with 38.1% in 2050 (currently, all renewable energies contribute just over 6%). PROSPECTIVA
It is also expected to be the main source of electricity in 2050, with 51.1% (currently it is 6.3%). EEE(;:‘Agr[E\IIlj:[JAYA

2050

Initiatives like the Sectoral territorial plan for the implementation of renewable energies in
Catalonia (PLATER) or Catalonia’s 2030 Integrated Energy and Climate Plan (PINECCAT30)
will serve to achieve the forecasts of PROENCAT 2050.

Wind energy objectives and associated investment*

2030 2040 2050
Onshore  5.2GW 16.9 GW
Offshore 1GW 1.5 GW

€2,500 €1,000
million million
*Installed power is presented cumulatively, reflecting the total capacity in each period, while

investment corresponds to the specific expenditure in each period. Sources: PROENCAT 2050 and OBERCat

Ac c | O || |” gg\?:rﬂﬂ—gtt g?gaﬁ?éﬁi?a CataloniaConnects

Catalonia &
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https://icaen.gencat.cat/ca/plans_programes/PLATER/index.html
https://icaen.gencat.cat/ca/participacio/pla-integrat-denergia-i-clima-de-catalunya-2030-pineccat30/index.html

Legislation to promote the energy transition in Catalonia 42

In the last six years, several legislative proposals have been deployed in Catalonia to promote renewable energies and the energy
transition. However, the withdrawal of Decree-Law 12/2025, of 3 June, which established that renewables were to be considered of greater
public interest, represents a brake on their deployment.

Decree-Law 16/2019

Urgent measures for the climate
emergency and the push for
renewable energies, which
establishes a regulatory framework
to streamline and order the
implementation of renewable
energy installations.

Small and medium wind farms
are encouraged.

Environmental protection criteria
are established.

Landscape and urban integration
criteria are assessed.

The administrative procedures of
the projects are simplified.

| Generalitat de Catalunya
Y Government of Catalonia

Decree-Law 24/2021

From acceleration of the
deployment of the renewable
energies distributed and
participated, which establishes
various measures to promote the
energy transition in Catalonia.
Small and medium-sized
projects are prioritised.
Network connection and project
processing of renewables, small
and medium wind farms (up to 5
MW). Measures for local
participation and co-decision and
environmental protection are
established.

CataloniaConnects



4.5 ACCIO support and SWOT study for wind energy in
Catalonia
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ACCIO supports wind energy projects

ACCIO supports Catalan companies specialising in wind energy through various instruments.

R&D and innovation

Green R&D in climate change

Helping companies carry out R&D projects to solve and improve the
effects of the climate emergency.

Grants for technological and green innovation

Helping companies develop products, processes or services that are
aligned with reducing greenhouse gas emissions and adapting to the
impact of climate change.

Green Innovation Programme

Services, grants and activities to position sustainability as one of the
strategic axes of your company through responsible innovation and
using technology as a lever for a green and circular economy.

Startups
Startup Capital

Direct assistance for technology startups to carry out the initial phases
of the business, develop their product or service and validate the
business model to reach the market.

| Generalitat de Catalunya
Y Government of Catalonia

Internationalisation

International expansion

Comprehensive service, from the search for distributors, suppliers,
partners or customers to the physical implementation and
establishment of new subsidiaries.

International public procurement

It provides tools and services to access international tenders or identify
those that will generate market opportunities.

Investment

Investment attraction

Support for foreign companies to make their projects a reality in
Catalonia and find Catalan partners.

High-impact business investments

Aid for the execution of investment projects carried out in Catalonia that
are considered high impact.

More information:

CataloniaConnects


https://www.accio.gencat.cat/en/serveis/index.html

International opportunities in wind energy

45

ACCIO has detected 21 countries with high potential where Catalan companies can export their products and services in wind energy.

‘Opportunities in Europe

‘Opportunities in Asia-Pacific

-Opportunities in the Americas

HDECw &

'Opportunities in Africa

> Y

®ROTFTO=0F
w — 1 54

S  COPID

Ac c I é A1l Generalitat de Catalunya
WY Government of Catalonia
Catalonia
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ACCIO has 40 offices around the world that facilitate commercial
and productive implementation in more than 100 countries

Source: ACCIO international opportunities recommender

CataloniaConnects



https://www.accio.gencat.cat/en/accio/oficines-exteriors/index.html
https://www.accio.gencat.cat/ca/serveis/internacionalitzacio/comencar-a-exportar/recomanador-oportunitats-negoci-internacionals/

SWOT study of wind energy in Catalonia

Strengths

1. Companies along the entire value chain
Advanced training and research system
Abundant wind resources for both onshore and offshor
wind

to boost offshore wind energy in Catalonia

sector

Weaknesses

1. Administrative and bureaucratic obstacles

2. Limited social acceptance

2.
3. e
4. Optimal combination of territorial and industrial conditions

5. Accumulated experience and technical knowledge of the

4

3. Electrical network with structural limitations in the face of

increased electricity supply and demand

4. Lack of energy storage systems such as batteries

5. Limited industrial capacity in the production of

components and windmills

| Generalitat de Catalunya
Y Government of Catalonia

46

Opportunities

. Promotion of a high value-added manufacturing industry
. Promotion of technologically pioneering and

environmentally friendly offshore wind infrastructure
elements

. Repowering existing wind farms and hybridisation with

other renewable sources

. Achieving emission-free energy sovereignty and growing

demand for clean energy

. Boosting industries such as naval, logistics, recycling or

tourism

Threats

. Bottlenecks and dependence on supply chains

concentrated in third countries

. Loss of competitiveness of the main European

manufacturers in favour of the Chinese

3. Need for adaptation of the electricity market

4. Opposition from environmental groups and competition for

land use and exploitation of marine resources

. Uncertain  regulations, legislative modifications and

moratoria that delay the execution of projects
CataloniaConnects



Catalonia, a dynamic territory with potential in wind energy

The LeBa 1 zone, opposite the Gulf of
Roses, is the area delimited for floating
offshore wind power.

PLEMCAT as the key infrastructure element
to develop pioneering and innovative projects
in floating offshore wind energy.

Prominent actors in offshore wind
energy

OST (0)

@)

High potential

5= sener of offshore
eolos:... Youwindz ‘(E;ﬁs,:::::?z! wind
SSINAETE @nnruros IRECT (@
2030 2040 2050 Oz
52GW  16.9GW | 23.1GW Ambitious
Onshore €3,371 €9,656 €4,958 goaIS
million million million
Offshore 1 GW 1.5 GW 3.5 GW
€2,500 €1,000 €3,000
million million million

| Generalitat de Catalunya
ALY Government of Catalonia
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Local
business
ecosystem

328 companies dedicated to wind energy; 96%
dedicated to onshore wind energy and 35% to offshore.
t .
é& Turnover of €1,136 million and 3,659 jobs.
0 Technology centres, research centres,
universities, associations, clusters and
ublic institutions.
Broad support P
ecosystem C( CIMNE® eurecatig) |RECY
e YEOLICCAT
XREUD @ 3555 ™ mitibimons — cEC
LoNZRETTICA [ st ACCIO Mg,
8, 6th European region in Horizon Europe funding
Source of for wind energy, with 19 projects, 21 participating
research and institutions and €17.8 million (3.3% of the total).
talent
In 2023 there were 12,700 enrolments in cross-
cutting university degrees and more than 1,900
students graduated.
CataloniaConnects
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Wind energy in Catalonia

5. Success Stories In Catalo

| Generalitat de Catalunya
Y Government of Catalonia
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Success stories regarding wind energy in Catalonia 49

X1 Wind has developed a floating platform that Sener offers comprehensive engineering
1 uuio reduces costs and environmental impact, 3% sener services for offshore wind projects, as well as
facilitating the installation of marine turbines. development of floating wind energy technology.

The Port of Tarragona is positioned as a key OptiGen has developed an innovative design for
€ o raragona lOgistics location for the assembly and maintenance Dpﬂ%en 15 MW marine turbines, lighter and more cost-
of floating offshore wind farms in the Mediterranean. effective than those available on the market.

Youwind digitalises wind farm design with a SaaS - EOLOS measures wind in marine environments
Youwind%” platform that optimizes technical and financial eolosz:... with LIDAR buoys that provide key data for
planning. offshore wind energy all over the world.

Normawind advises wind projects on a global
réWMA‘MND scale with resource analysis services, due
diligence and technical management.

Vortex offers on-demand atmospheric
vorTEX Modelling to estimate wind resources through a
global digital platform.

Amazon installs a wind turbine for industrial

aMaAaZoNn self-consumption in its logistics centre with the
S—] . . ..

aim of reducing emissions.

Kronospan promotes a wind farm in an industrial
krsnespam estate to integrate renewable energy into its
productive activity.

s Personal Drone conducts wind turbine
Pefs:’i-lgme inspections with drones and Al, reducing
occupational risks and downtime.

Ocean Ecostructures regenerates marine
Ocean . . . . . . . .
= Ecostructures DIOIVersity with biomimetic reefs integrated
into marine infrastructure elements.

Rewind develops technologies to recycle wind
turbine blades and promote the circular
economy in the renewable sector.

Enervent renovates the Les Colladetes wind farm
with fewer wind turbines and more power,
improving the environmental impact.

I
REWIND
bcircular

$3833 4%
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Interviews with institutions and companies 50

We would like to give thanks for the availability and provision of data and information for the preparation of this technological report
on wind energy in Catalonia to:

'EOLICCAT memussses: IRECY  Lanzreinc /NORMAWIND

. - Wi E i
Shaping Energy for a Sustainable Future Energ'a Plblica de Catalunya /['/ ol Energy Consultin ?

Crotramagona  BETONF 52 Sener XTuwian Youwind %/

Also to Mr. Jaume Morron, renewable energy consultant and former manager of EOLICCAT.

| Generalitat de Catalunya .
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Contact us!

934 767 206
info.accio@gencat.cat

Passeig de Gracia, 129
08008 Barcelona

accio.gencat.cat
catalonia.com

Ac c I é A1l Generalitat de Catalunya
WY Government of Catalonia
Catalonia
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[=] 72

[=]

More information about the sector, news and opportunities:

https://catalonia.com/chemgreen

E.

Follow us on social media!

in,

@accio_cat
@Catalonia_TI

linkedin.com/company/acciocat/
linkedin.com/company/invest-in-catalonia/
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