Forum
Energii

Andlizy i dialog

A race against time

When will Polish offshore wind energy come into play?

www.forum-energii.eu


https://www.forum-energii.eu/en

Forum Energii is a European, interdisciplinary think-tank from Poland, whose team consists of experts working
in the field of energy. We combine experience gained in, among others, public administration, business, science
and media.

The mission of Forum Energii is to initiate dialogue, propose knowledge-based solutions, and inspire action for a
just and efficient energy transition paving the way towards climate neutrality. We attain this goal through analysis,
opinions and discussion on decarbonisation of major branches of the economy. All of the Forum Energii's analyses
may be reproduced provided their source and authors are indicated.

AUTHOR
Pawet Wrébel - Gate Brussels

SUBSTANTIVE COOPERATION
Tobiasz Adamczewski - Forum Energii

COPY EDITING
Wojciech Kos$¢

GRAPHIC DESIGN
Karol Koszniec

PHOTO
Nicholas Doherty, Unsplash

PUBLICATION DATE
April 2024



TABLE OF CONTENTS

Entry

Key findings 3
Introduction

Chapter I: global perspective, characteristics of offshore wind power 6
Chapter II: the EU perspective - plans, regulations, potential 10
Chapter III: European supply chain and labor market 16
Chapter IV: national perspective - challenges, potential, plan 21
Local content 27
Summary 31
Recommendations 32
Bibliography 34

APRIL 2024



Entry

We are approaching a breakthrough in the Polish power sector and are dealing with three phenomena that must be
coordinated with surgical precision. Between 2025 and 2030, 7 to 9 GW of conventional power plants are to be set
aside due to their age and the production costs from coal. At the same time, energy demand will increase due to
the electrification of the economy. This is to be remedied mainly by new gas capacity, new investments in renewable
energy sources (RES) and increasing the flexibility of the National Power System. Offshore wind energy will be an
essential pillar of the transition due to its generation profile. By 2030, 6 GW of new offshore capacity is expected
to be built. The first offshore wind farms should appear as early as 2026, supplementing the shrinking coal potential.
The necessary infrastructure, such as installation and service ports, must be built to support the rollout of the new
capacities. Investments in grids will be crucial, as transmission cables and conversion stations will bring the electricity
to consumers.

2026 and 2030 is just around the corner. Will the offshore energy industry make it in time? In this analysis, we look
at the development of the offshore sector in Poland. Further, we analyze the potential for meeting the announced
deadlines in the context of Polish energy needs, as well as the legislative and strategic conditions being created
in the European Union. Poland has an advantage over many countries due to its direct access to the sea and the
potential for offshore energy development, which exceeds 33 GW. The success of its implementation lies in the
correct execution of the first gigawatts. Therefore, it is important to analyze the process on an ongoing basis and aim
to improve it. This is what we hope our analysis will support.

| encourage you to read and discuss.
Dr. Joanna Pandera
President of Forum Energii
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Key findings

° The development of offshore wind energy is a strategic direction for Poland’s energy transition,
which will help strengthen the country’s energy security. The implementation of the first
6 GW of offshore wind projects should coincide with the retirement of old coal-fired power
plants.

° It is equally important to effectively launch the implementation of further 12 GW in phase Il,
in order to optimally utilize the resources and supply chains of the initial projects. In this way,
offshore wind energy will fill the post-coal gap in the domestic power sector after 2030.

° Offshore wind energy has one of the highest capacity factors among renewable technologies
(over 40%),* which will effectively help supplement the energy mix.

° An analysis of current projects indicates that their timely completion is possible. However,
there are risks that need to be managed on an ongoing basis in order for current projects to
be built on time. The risks include:

weakened supply chains (including installation vessels, turbines, towers, foundations
and cables), which were shaken by the COVID-19 pandemic,

increase in the costs of materials, equipment and labor, making it necessary to update
financial assumptions of projects,

delays regarding the expansion of installation and service ports,
timely expansion of connection infrastructure,

lack of personnel with the appropriate competence and authorization to implement
projects.

° Over 90% of offshore wind turbine components installed in Europe in 2019 were manufactured
on our continent. In order to preserve the so-called local content along with dynamic plans
for further offshore energy development in Europe, the output of the offshore industry
needs to grow. This is one of the main challenges of the EU’s industrial and climate-energy
policy. Notably, according to the EU’s strategy, offshore energy is to be the main pillar of a
decarbonized power sector.?

1 K. Pogorzelski, K. Mitraszewski, M. Matczak, J. Pardus, £. Szydtowski, J. Zaucha, J. Fisker Jensen, M. Brezgin, R. Scheffler, M. Foy, M.
Schwarzkopf, J. Przychodzen, J. Kamman, M. Wajcik, P. Wodecki, K. Lasocki, Potencjat Morskiej Energetyki Wiatrowej, Kompleksowa analiza
mozliwosci rozwoju morskiej energetyki wiatrowej w polskich obszarach morskich, Polskie Stowarzyszenie Energetyki Wiatrowej, 2022, p. 12,
https:/konferencja-offshore.pl/wp-content/uploads/2022/11/FarmyMorskie_RaportShort_Prev.pdf

2 Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee
of the Regions, An EU strategy to harness the potential of offshore renewables for a climate-neutral future, COM(2020) 741 final, 19.11.2020.



° The potential for the development of offshore wind energy in the Polish area of the Baltic Sea
is estimated at 33 GW by 2040.2 It would allow to:

produce over 130 TWh of emission-free electricity per year,
reduce emissions by over 100 million tons of CO, per year,
meet up to 57% of the national electricity demand,*

lower wholesale energy prices.’

° Among the urgent tasks necessary to realize this potential is updating the Spatial development
plan for Polish maritime areas,® which will allow for identifying implementation areas of future
offshore wind farm projects.

° In order to optimize the use of offshore wind energy potential in the Baltic Sea, it is necessary
to increase stakeholder cooperation in the region. This is important from the perspective of EU
policymaking, spatial planning, implementing investments in networks and interconnectors, as
well as designing offshore wind farms, including hybrid ones.

Introduction

Thus far, the potential for offshore wind development in Poland has been underestimated in major national energy
strategies. The main documents, Poland’s Energy Policy until 2040 (PEP2040) and the National Energy and Climate
Plan for 2021-2030 (NECP),” included only 10.9 GW of offshore wind capacity by 2040 (relative to a potential 33 GW).

Currently, the first phase of offshore development is underway, which involves the construction of 6 GW of capacity
by 2030. Under these investments, the first offshore wind farm is expected to be completed in 2026. The second
phase, resulting from the auction schedule included in the so-called Offshore Act, should bring an additional 12 GW
by 2040.2 Keeping the investment schedule is extremely important due to the need to fill the gap in electricity
generation, which will arise following the reduction in coal power potential in the second half of the 2020s and the
growing demand for electricity.

3 Polish WInd Energy Association, Offshore Wind Energy Potential in Poland, 11.2022, http:/psew.pl/en/2022/11/16/
new-potential-of-the-baltic-sea-33-gw-of-capacity-and-20-new-offshore-wind-farm-areas/.
4 K. Pogorzelski, K. Mitraszewski, M. Matczak, J. Pardus, £. Szydtowski, J. Zaucha, J. Fisker Jensen, M. Brezgin, R. Scheffler, M. Foy,

M. Schwarzkopf, J. Przychodzen, J. Kamman, M. Woéjcik, P. Wodecki, K. Lasocki, Potencjat Morskiej Energetyki Wiatrowej, Kompleksowa analiza
mozliwosci rozwoju morskiej energetyki wiatrowej w polskich obszarach morskich, Polskie Stowarzyszenie Energetyki Wiatrowej, 2022, p. 12,
https:/konferencja-offshore.pl/wp-content/uploads/2022/11/FarmyMorskie_RaportShort_Prev.pdf.

5 Energy prices also depend on supply and demand. However, the cost of generating one MWh in contracts for difference for the first offshore
projects has been priced at PLN 319.60 with annual inflationary adjustments, with the cost of generating one MWh in gas and coal units
being above PLN 500. Sources: Ministry of Climate and Environment, Rozporzadzenie Ministra Klimatu i Srodowiska z dnia 30 marca
2021 r. w sprawie ceny maksymalnej za energie elektryczng wytworzong w morskiej farmie wiatrowej i wprowadzong do sieci w ztotych
za 1 MWh, bedacej podstawa rozliczenia prawa do pokrycia ujemnego salda, 31.03.2022, https:/isap.sejm.gov.pl/isap.nsf/DocDetails.
xsp?id=WDU20210000587; Forum Energii, Monthly magazine, https:/www.forum-energii.eu/en/monthly-magazine-1.

6 Plan zagospodarowania przestrzennego polskich obszaréw morskich, https:/www.gov.pl/web/morska-energetyka-wiatrowa/
plan-zagospodarowania-przestrzennego-polskich-obszarow-morskich.
7 Polityka Energetyczna Polski do 2040 roku, Zatacznik do uchwaty nr 22/2021 Rady Ministréw z dnia 2 lutego 2021 roku, https:/www.gov.

pl/ web/klimat/polityka-energetyczna-polski, Krajowy plan na rzecz energii i klimatu na lata 2021-2030 z dn. 18.12.2019, https:/www.
gov.pl/ web/klimat/krajowy-plan-na-rzecz-energii-i-klimatu.

8 The potential of phase Il planned to be implemented in 2031-2040 is determined by the auction calendar adopted in 2023, which allows
support of up to 12 GW (more than the 5.9 GW implemented in phase I). However, the strategic documents, i.e. PEP 2040 i KPEiK,
still include provisions of the combined potential of phase | and phase Il by 2040 at only 10.9 GW. Source: Ustawa z dnia 17 grudnia
2020 r. o promowaniu wytwarzania energii elektrycznej w morskich farmach wiatrowych, https:/isap.sejm.gov.pl/isap.nsf/download.xsp/
WDU20210000234/U/D20210234Lj.pdf.
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The implementation of offshore wind energy investments in Poland must take into account international determinants.
These primarily include securing suppliers of main components and services, as well as their know-how in the project
preparation, implementation and efficient operation of wind farms.

The market of suppliers and producers of main wind turbine components, as well as key services enabling their
installation is severely limited. This is due to the insufficient number of such services in light of the growing ambitions
of countries and the scale of their orders for ongoing projects. This applies not only to Europe, which has so far been
the site of most investments, but also to Asia, North and South America.

Globally, the installed offshore wind capacity has more than doubled in the past few years, with 28.3 GW in 2019 and
62.6 GW in 2022.° At the same time, with growing ambitions to install as much as 111 GW by 2030 in EU countries,
the industry is already facing a shortage of sufficient ports and installation vessels, as well as cable, substation, tower
and foundation manufacturers.

The successful expansion of the Polish offshore wind sector requires anchoring the development plans in the
European regulatory framework.*® These include:

° maritime spacial planning,

° energy market development,

° investments in renewable energy projects,

° building a European clean technology industry,

° instruments and mechanisms of cooperation at the level of five EU sea basins

(including the Baltic Sea).

Our report indicates how the above regulatory frameworks will translate into the development of the RES sector in
Poland. The report also presents the national status of offshore development by identifying trends regarding:

° funding,

° costs of developing new projects,

° supply chain availability for construction,

° further maintenance of offshore wind farms.

The aim of the report is to present the state of development of the offshore wind energy sector in Poland
and to highlight the areas that will require legislative, strategic and business interventions so the new sector
could thrive.

The example of Poland, due to its scale of challenges, needs and potential, is worth considering as an important
benchmark for assessing the chances of fulfilling European offshore ambitions. These ambitions look for
strengthening offshore wind as one of the strategic branches of the European energy industry. Special significance
is given to regional cooperation in the Baltic Sea area. That is where global offshore wind industry leaders are active,
alongside EU Member States responsible for putting the said industry at the centre of energy transition and industrial
development strategies.

9 IRENA, Wind Energy Data, https://www.irena.org/Energy-Transition/Technology/Wind-energy.

10 The key provisions that the report cites in the following chapters are contained in the RES Directive, TEN-T Directive, Regulation on the
internal market for electricity, Directive establishing a framework for marine spatial planning, and draft Net Zero Industry Act (NZIA)
regulation.



Chapter I[: global perspective, characteristics of offshore wind energy

The development of renewable energy sources is one of the main global directions of the energy transition. For more
than a dozen years now, offshore wind energy has been taking an increasingly important place as a fully mature,
large-scale technology, effectively operating in many parts of the world.

Chart 1. Offshore wind energy capacity in operation worldwide in the first half of 2023 - by countries

35000 MW

30000 28712

25000
20 000
15000 14741
10 000 8299
5000 4509
2343 2262 613
496,2 482
o I B R U O N SN S B
@ & Q@ PR N P & o S @ & X @& N > Qo
2P & ¢ & &L S Fo & P
9 {_\Q‘?o Oé& ‘&Q}\’b Oe'(\é\ Q,e}Q" & & & q& %\‘{‘ QOK <® > Qoé N 9
> < 0\) N
& <~ s Ny
N)

Source: World Forum Offshore Wind, Global Offshore Wind Report HY1 2023, 2023, https:/wfo-global.org/wp-content/
uploads/2023/10/WFO-Global-Offshore-Wind-Report-HY1-2023-1.pdf.

HISTORICAL OUTLINE

Danes are the pioneers of offshore wind energy - their world’s first experimental wind farm, Vindeby, with 11 turbines
of a capacity of 450 kW was commissioned in 1991. The first commercial installation was Horns Rev1, commissioned
in 2002 with a capacity of 160 MW. The British launched their first 60 MW North Hoyle power plant in the North
Sea in 2003. However, the real offshore boom began only in the middle of the second decade of the 21st century.
Favorable regulations, support schemes and falling costs of investment in RES contributed to said developments.
Currently, the world’s largest offshore wind farms are located off the coast of the UK. These include:

° Dogger Bank (A, B and C), currently in the launch phase, with a total capacity of 3.6 GW, which will
become fully operational in 2026,

° Hornsea 2 with a capacity of 1386 MW (commissioned in 2022),

° Hornsea 1 - 1218 MW (2019),

° Seagreen - 1075 MW (2023).

In 2023, the countries with the largest amount of capacity installed offshore were China (28.7 GW), the UK
(14.7 GW), Germany (8.3 GW), the Netherlands (4.5 GW) and Denmark (2.3 GW)'1,

11 World Forum Offshore Wind, Global Offshore Wind Report HY1 2023, 2023, https://wfo-global.org/wp-content/uploads/2023/10/WFO-
Global-Offshore-Wind-Report-HY1-2023-1.pdf.
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Chart 2. Offshore wind energy capacity worldwide - percentage share by countries
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Source: R. Williams, F. Zhao, Global Offshore Wind Report 2023, Global Wind Energy Council, 2023 https:/gwec.net/wp-content/
uploads/2023/08/GWEC-Global-Offshore-Wind-Report-2023.pdf.

The important role of offshore wind in the energy transition is also emphasized by global declarations, such as:

Tripling the share of RES by 2030.

The commitment to triple the global RES share by 2030 was announced at the recent UN Climate
Change Conference (COP28) in Dubai in 2023. The basis for this declaration is the IRENA report
World Energy Transitions Outlook 2023: 1.5°C Pathway*? indicating that there should be about
500 GW of offshore power installed worldwide by 2030 in order to meet global climate goals
(compared to approximately 64 GW in 2023).

Wind industry alliance - 380 GW by 2030.

Launched last year, the Global Offshore Wind Alliance (GOWA)* aims at achieving a total global
offshore wind capacity of at least 380 GW by 2030. This is to be accomplished through an average
capacity increase of 35 GW per year by 2030, and 70 GW increase per year thereafter.

G7 declaration - 150 GW by 2030.

Equally momentous, in May 2023 the world’s most economically developed countries of the G7
pledged to accelerate the development of their offshore wind capacity to 150 GW by 2030.14

12 IRENA, World Energy Transition Outlook 2023: 1.5°C Pathway, 2023, https:/www.irena.org/Publications/2023/Jun/
World-Energy-Transitions-Outlook-2023.

13 Whose members are IRENA, the Global Wind Energy Council (GWEC) and the following countries: Australia, Belgium, Colombia, Denmark,
Germany, Ireland, Japan, the Netherlands, Norway, Portugal, Spain, the United Kingdom and the United States.

14 G7 Hiroshima Leaders’ Communique, 20 May 2023, https:/www.g7hiroshima.go.jp/documents/pdf/Leaders_Communique_01_en.pdf.



Chart 3. Offshore wind energy capacity growth path in accordance with the scenario of the International Energy
Agency’s Net-Zero Roadmap until 2050
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Source: R. Williams, F. Zhao, Global Offshore Wind Report 2023, Global Wind Energy Council, 2023 https:/gwec.net/wp-content/
uploads/2023/08/GWEC-Global-Offshore-Wind-Report-2023.pdf.

CHARACTERISTICS OF OFFSHORE WIND - EFFICIENCY AND COSTS

Offshore windmills operate at a much higher average annual efficiency than other weather-dependent sources.
As a result, they provide energy for a greater number of hours per year. This does not mean that offshore wind energy
will replace the development of other renewable sources, but that it will complement the generation mix with more
efficient capacities.

A modern onshore wind turbine produces an average of 3 GWh of electricity per year from each installed megawatt;
for an offshore turbine an average is 4.4 GWh."> The capacity factor, which assesses the efficiency of a turbine’s
operation, shows how the performance of offshore farms compares with onshore ones.

In the case of the UK, the capacity factor is 40.6% for offshore and 26.3% for onshore farms.'¢ Respectively, it is 51%
and 21.4% in Denmark,'” 39% and 23% in the Netherlands,'® and 45% and 22% in France. In comparison, the capacity
factor for onshore wind energy in Poland is 27%, and 11% for photovoltaics.'?

Additionally, currently installed modern offshore turbines with 8-12 MW average capacity are much bigger than those
being implemented onshore, with an average capacity of 4-6 MW.?° The technological development curve for both
types of turbines indicates that in the near future, the capacity will reach 15 MW for offshore turbines and 8 MW for
onshore.

15 WindEurope, EU wind installations up by a third despite challenging year for supply chain, 2023, https:/windeurope.org/newsroom/press-
releases/ eu-wind-installations-up-by-a-third-despite-challenging-year-for-supply-chain/.

16 RenewableUK, Wind Energy Statistics Explained, https:/www.renewableuk.com/page/UKWEDExplained/Statistics-Explained.htm.

17 The Master Data Register of Wind Turbines, Statistics on wind turbines in Denmark, https:/turbines.dk/statistics/.

18 International Energy Agency, Wind Data - The Netherlands, https:/iea-wind.org/about-iea-wind-tcp/members/the-netherlands/.

19 Forum Energii, How to fill the coal gap? 43% RES in 2030, 27.10.2020, https:/www.forum-energii.eu/en/how-to-fill-the-coal-gap-43-res-by-2030.

20 Based on data compiled by IRENA: https:/www.irena.org/Energy-Transition/Technology/Wind-energy.
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Investing in offshore wind remains the greatest logistical and technological challenge among all renewable technologies.
This is due to the scale of investments and their level of complexity. When designing and installing the technology,
a combination of unique and hard-to-find human competences combining energy and marine areas is needed.
This translates into higher risk and investment costs, which in turn have implications for securing project financing.

Thanks to the growing number of projects in recent years there has been a decline in investment costs. Globally,
investments in offshore wind energy are becoming more cost-effective than investments in coal or gas installations.
According to Bloomberg data, the LCOE (levelized cost of electricity), i.e. the average net cost of generating energy
from a given generating unit, in the first half of 2023 was: PLN 296/MWh for offshore, PLN 296/MWh for coal and
PLN 368/MWh for gas?! (including investment costs and excluding the costs of emission allowances). In Poland,
the difference in energy production costs between these technologies is greater. In accordance with the granted
contracts for difference for the first offshore projects in Poland, the guaranteed price of energy from offshore wind
farms is PLN 319.60/MWh with annual inflation adjustment.?? Simultaneously, the cost of generating 1 MWh in gas
and coal units is much higher - currently over PLN 500, taking into account the cost of emissions.?

Chart 4. Characteristics of offshore wind power - costs and efficiency, 2010-2022
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Source: IRENA, Renewable Power Generation Costs in 2022, 2023, https:/mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.
azureedge.net/-/media/Files/IRENA/Agency/Publication/2023/Aug/IRENA_Renewable_power_generation_costs_in_2022.
pdf?rev=ccchb713bf8294cc5bec3f870e1fal5c2.

The cost of generating offshore wind energy, despite falling investment costs, remains higher than onshore wind
energy and photovoltaics.

21 BloombergNEF, Cost of Clean Energy Technologies Drop as Expensive Debt Offset by Cooling Commodity Prices, 2023, https://about.bnef.com/
blog/cost-of-clean-energy-technologies-drop-as-expensive-debt-offset-by-cooling-commodity-prices/; NBP exchange rate as of July 1,
2024: 1USD=4.0 PLN.

22 Ministry of Climate and Environment, Rozporzqgdzenie Ministra Klimatu i Srodowiska z dnia 30 marca 2021 r. w sprawie ceny maksymalnej za
energie elektryczng wytworzong w morskiej farmie wiatrowej i wprowadzongq do sieci w ztotych za 1 MWh, bedqcej podstawq rozliczenia prawa
do pokrycia ujemnego salda, 31.03.2022, https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20210000587.

23 Forum Energii, Monthly magazine, https:/www.forum-energii.eu/en/monthly-magazine-1.



Chapter II: the EU perspective - plans, regulations, potential

Offshore wind energy has a well-established position in the European Union. This is due to the historical developments
mentioned in the previous chapter, as well as the need to increase RES deployment for energy security reasons and
meet emission reduction targets. The position of offshore wind energy on the European market is reflected in EU
declarations and policies, as well as specific legislative acts.

STRATEGIC SECTOR

From the EU’s perspective, increasing the share of offshore wind in the energy mix is essential for the goal of
reducing greenhouse gas emissions and decreasing dependence on fossil fuel imports. This should be done in a way
that deepens the integration of the internal energy market and strengthens the European clean technology industry.
Offshore energy is considered an EU strategic sector.

Over the past few years, the EU has prepared a number of instruments to help accelerate implementation of offshore
wind farm projects:

° The first EU strategy dedicated to offshore was adopted by the European Commission in November
2020.%* It explicitly indicated that the goal is to “make offshore renewables a major component
of the European energy system by 2050.” The Commission estimated that installation capacity
should be increased from the then 12 GW to at least 60 GW in 2030, followed by 300 GW in 2050.

° In October 2023, the EU Wind Power Action Plan was created, outlining how the EU will implement
its ambitious plans for the development of the offshore sector. This document is presented in
more detail later on in this chapter.

° The EU is a global leader in the fields of offshore wind technology and industry, e.g. as many as
93% offshore wind turbines’ components installed in Europe in 2019 were manufactured on our
continent. The European supply chain includes:

wind turbine manufacturers,

companies specializing in the construction of towers and foundations,

cable suppliers,

ship operators.
European companies are key operators in the global market. However they face increasing competition - mainly from
Asian companies. The European supply chain includes hundreds of companies, many of which are small and medium-
sized enterprises that supply components and employ thousands of workers, engineers and scientists. They also

include companies located in inland regions of landlocked countries. According to data confirmed by the European
Commission, there were about 80,000 people working in the offshore sector in EU countries in 2023.2°

24 Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee of
the Regions An EU Strategy to harness the potential of offshore renewable energy for a climate neutral future, COM(2020) 741 final, 19.11.2020.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A741%3AFIN.

25 Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee of
the Regions Delivering on the EU offshore renewable energy ambitions, COM(2023) 668 final, 24.10.2023 https:/eur-lex.europa.eu/legal-content/
EN/ALL/?uri=CELEX:52023DC0668.
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IMPROVING COOPERATION BETWEEN EU COUNTRIES

The EU approach promotes increasing regional coordination mainly between states and network operators. Hence,
it is worth mentioning the regional initiatives of individual EU Member States undertaken with the support of the
European Commission. These include:

Esbjerg Declaration (2022) - North Sea

Germany, Belgium, Denmark and the Netherlands pledged to increase the total installed capacity
of North Sea wind energy farms in the four countries from the current 16.7 GW to 65 GW by
2030 and to 150 GW by 2050.2¢ The Esbjerg Declaration was expanded to include other European
countries, i.e. France, Ireland, Luxembourg, the UK and Norway, which jointly signed the Ostend
Declaration in 2023. It indicated that the North Sea was to become “Europe’s Green Power Plant”
through the implementation of joint cross-border projects.?”

Marienborg Declaration (2022) - Baltic Sea

Heads of government and energy ministers of all eight EU countries of the Baltic Sea region have
pledged to build 19.6 GW of offshore wind capacity by 2030. The starting point is only 2.8 GW of
capacity across the Baltic Sea at the time the commitment was signed.®

Baltic Offshore Grid Initiative (2020) - Baltic Sea

Transmission system operators from the Baltic Sea region have established cooperation in the field
of cross-border maritime transmission network of the Baltic Sea.?’

Energy island projects - Baltic Sea and North Sea

Denmark and Germany are cooperating on an energy island project, where power from renewable
energy installations off and on the island of Bornholm will be exported to both countries.®
Denmark is also cooperating with Belgium, which plans to build an energy island in the North Sea
and connect the two countries by an offshore project with an installed capacity of 3.5 GW.3!

REMOVAL OF BARRIERS

As a relatively new sector with rapidly growing development dynamics, offshore energy faces a number of barriers.
In its 202032 strategy, the European Commission addresses the main challenges:

Insufficient investment space in marine spatial plans for new offshore projects. The
Commission indicates that it is necessary to increase the designated areas for new investments in
these documents.

Poor development of cross-border grid infrastructure. The Commission suggests that

offshore hybrid projects, i.e., connected to at least two national power systems, should be built.
This approach also includes energy islands. Thus, already at the planning level, cooperation
between states, transmission system operators and national regulatory agencies should be
increased and structured so that offshore transmission network covers the entire sea basin under

26

27

28

29

30

31
32

The Esbjerg Declaration on the North Sea as a Green Power Plant of Europe, Esbjerg, 19.05.2022, https:/en.kefm.dk/Media/637884571703277400
/The%20Esbjerg%20Declaration%20(002).pdf The total installed capacity of 16.7 GW refers to the status at the end of the second quarter
of 2023, based on WindEurope data.

Ostend Declaration on the North Seas As Europe’s Green Power Plant Delivering Cross-Border Projects and Anchoring the Renewable Offshore

Industry in Europe, Esbjerg, 18.05.2022, https:/assets.publishing.service.gov.uk/media/64523a88c33b460012f5e5bd/ostend-leaders-

declaration.pdf.
The Marienborg Declaration, 30.08.2022, https:/www.regeringen.dk/aktuelt/tidligere-publikationer/the-marienborg-declaration/.

Elering.ee, TSOs agreed to strengthen cooperation for the future of offshore grid in the Baltic Sea, 2020, https://elering.ee/en/tsos-agreed

-strengthen-cooperation-future-offshore-grid-baltic-sea.
energiobornholm.dk, Energy Island Bornholm, https:/www.energiobornholm.dk/en.
Windeurope, Energy islands coming to Europe’s seas, 14.11.2022, https:/windeurope.org/newsroom/news/ energy-islands-coming-to-europes-seas/.
Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee of

the Regions, An EU Strategy to harness the potential of offshore renewable energy for a climate neutral future, COM(2020) 741 final, 19.11.2020.



the jurisdiction of Member States. In terms of network infrastructure planning, the Commission
proposes the inclusion of Regional Coordination Centers and, in the future, the establishment of
regional offshore system operators.3® Measures such as the development of a common approach
to high-voltage direct current (HVDC) grid connection requirements will also be important.

° Inadequate supply chain for offshore development. The Commission addressed this problem in
the so-called Net-Zero Industry Act (NZIA), which we write about in chapter three of the report.

The 2023 European Wind Power Action Plan

Another set of policy documents presented by the European Commission is the “Wind Power Package” published in
October 2023. The package consists of:

° The European Wind Power Action Plan3* and

° Communication Delivering the EU offshore renewable energy ambitions®>

In the package, the European Commission stressed that since the publication of the strategy in 2020, the level of
investment pledges in offshore energy has increased significantly among Member States. According to information
gathered in early 2023, EU countries want to implement projects with a total installed capacity of 111 GW by 2030.
This is almost double the EU target of 60 GW adopted in 2020.

The European Wind Power Action Plan identifies four steps to enable faster implementation of a series of reforms,
most of which have already been prepared. They are presented below.

1. An agreement for each of the five EU maritime areas for which countries are to set targets of
offshore wind energy development by 2050, with intermediate milestones until 2030 and 2040.%¢
In the case of the Baltic Sea, such an agreement was adopted on January 19, 2023. The countries
of the Baltic Sea basin have declared a development plan of 22.5 GW by 2030 (see Table 1).

According to the Trans-European Networks for Energy (TEN-E) Regulation,® when planning the
development of offshore wind, countries rely on their National Energy and Climate Plans (NECPs).
While this ensures consistency with the strategic documents, it makes it difficult to provide more
up-to-date data if it is not yet officially included in these plans. For example, in Poland a total of
18 GW of offshore wind energy is already planned based on the auction schedule enshrined in the
amended Offshore Law.®® By December 24, 2024 - and every two years thereafter - countries are
to update their agreements. However, these are not legally binding documents.*?

33 Established under Regulation (EU) 2019/943 on the internal market for electricity.

34 Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee
of the Regions, European Wind Power Action Plan, COM(2023) 669 final, 24.10.2023, https:/eur-lex.europa.eu/legal- content/PL/TXT/
HTML/?uri=CELEX:52023DC0669.

35 Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee
of the Regions, Delivering on the EU offshore renewable energy ambitions, COM(2023) 668 final, 24.10.2023 https://eur- lex.europa.eu/
legal-content/EN/TXT/PDF/?uri=CELEX:52023DC0668.

36 Regulation (EU) 2022/869 of the European Parliament and of the Council of May 30, 2022 on guidelines for trans-European energy infrastructure,
amending Regulations (EC) No 715/2009, (EU) 2019/942 and (EU) 2019/943 and Directives 2009/73/EC and (EU) 2019/944, and repealing
Regulation (EU) No 347/2013, OJ. EU L152/45, 3.6.2022 https:/eur-lex.europa.eu/legal-content/PL/TXT/HTML/?uri=CELEX:32022R0869.
Article 14 indicates that such agreements should have been concluded by January 24, 2023 by Member States, with the support of the
European Commission and within the framework of their specific priority offshore grid corridors (...), taking into account the specific
characteristics and development of each region.

37 Trans-European Networks for Energy (TEN-E).
38 Ustawa z dnia 17 sierpnia 2023 r. o zmianie ustawy o odnawialnych Zrédtach energii oraz niektérych innych ustaw, Dz. U. 2023, Poz 1762.
39 All agreements for the 5 EU offshore areas are available at: https:/energy.ec.europa.eu/news/ member-states

- agree-new-ambition-expanding-offshore-renewable-energy-2023-01-19_en.
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Table 1. Offshore wind energy generation goals for the interconnection plan of the Baltic states

Member State Target for 2030 (GW) Target for 2040 (GW) Target for 2050 (GW)
Denmark 7.9 7.9 7.9
Germany 4.1 4.1 4.1

Estonia 1 3.5 7
Latvia 04 0.4 04
Lithuania 14 2.8 4.5
Poland 5.9 (6) 10.9 (17.9)% 10.9 (17.9)%
Finland 1 5 12
Sweden 0.7 N/A N/A
Total 225 34.6 46.8

Source: BEMIP, Non-binding agreement on goals for offshore renewable generation in 2050 with intermediate steps in 2040 and 2030
for priority offshore grid corridor Baltic Energy Market Interconnection Plan offshore grids (BEMIP offshore) pursuant to Article 14(1) of
the TEN-E Regulation (EU) 2022/869, January 19, 2023, https://energy.ec.europa.eu/system/files/2023-01/BEMIP_non- binding_
offshore_ goals_final.pdf.

2. Plans for the development of a strategic integrated maritime network for each sea basin. They arise from
the revised TEN-E Regulation and were developed and published, among others, for the Baltic Sea*? by
ENTSO-E* in January 2024 in cooperation with:

° relevant transmission system operators,
° national regulatory authorities,

° administrations of the involved countries,
° the European Commission.

Their update, in line with the aforementioned agreements for maritime areas, is to take place every two years as part
of an EU-wide Ten-Year Network Development Plan (TYNDP).

The above-mentioned plans are also referred to in the Renewable Energy Directive (RED Il Directive), agreed upon in
autumn 2023. It indicates that by the end of 2025, countries should establish cooperation on joint offshore or onshore
RES projects with at least one other Member State. By the end of 2030, countries should aim to establish at least
two joint projects, and by the end of 2033, countries with annual electricity consumption exceeding 100 TWh (which
includes Poland) should establish a third joint project. The identification of offshore wind energy projects should be
consistent with the aforementioned strategic integrated offshore grid development plans for each sea basin.*

Going forward, ENTSO-E will combine network development plans with information on spatial planning for these
areas. It will then propose strategic integrated Offshore Network Development Plans (ONDPs), providing investors
with insights into what network development in each sea basin might look like by 2050.

40 Polska podata wartosci wynikajace z PEP2040, nie uwzglednita jednak danych z kalendarza aukcji wynikajacego z tzw. ustawy offshore
zgodnie z ktéra do 2040 roku powinno powsta¢ 17,9 GW mocy w morskiej energetyce wiatrowej.

41 Dotychczas Polska nie przyjeta celu MEW na 2050 rok, stad zostat wpisany cel taki jak na 2040.

42 ENTSO-E, Sea Basin ONDP Report, TEN-E Offshore Priority Corridor: BEMIP Offshore Grids, January 2024, https://eepublicdownloads.blob.
core.windows.net/public-cdn-container/tyndp-documents/ONDP2024/ONDP2024-baltic-sea.pdf.

43 European Network of Transmission System Operators for Electricity (ENTSO-E).

44 Article 9 of Directive (EU) 2023/2413 of the European Parliament and of the Council of 18 October 2023 amending Directive (EU)

2018/2001, Regulation (EU) 2018/1999 and Directive 98/70/EC as regards the promotion of energy from renewable sources and repealing
Council Directive (EU) 2015/652 refers to Regulation (EU) 2022/869 of the European Parliament and of the Council of 30 May 2022 on
guidelines for trans-European energy infrastructure, amending Regulations ( EC) No. 715/2009, (EU) 2019/942 and (EU) 2019/943 and
Directives 2009/73/EC and (EU) 2019/944 and repealing Regulation (EU) No. 347/2013 https:/eur-lex.europa.eu/ legal- content/EN/
ALL/?uri=0J:L_202302413.
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3. Facilitating the implementation of cross-border offshore wind projects as part of the Trans-
European Networks for Energy (TEN-E) Regulation through:

° permit issuance facilitation for hybrid offshore interconnections,

° increasing access to support from the EU’s Connecting Europe Facility (CEF) for energy
instrument,

° guidelines on cross-border cost-sharing in order to implement ONDPs in sea basins,*

° support in project implementation through the establishment of unique contact points

for offshore network projects.*¢

Moreover, in 2023, projects dedicated to offshore wind energy for the first time were among
the main categories of the so-called Projects of Common Interests. These are key cross-border
infrastructure initiatives that create connections between the energy systems of EU countries.
By being included in the list, they benefit from:

° accelerated planning and permitting,
° lower administrative costs through streamlined environmental assessment processes,
° the right to apply for additional funding.

The first Union list published in November 2023 includes the Latvian-Estonian hybrid connection project
ELWIND and the Bornholm Energy Island, which is a Danish-German hybrid connection project.*’
4. National Maritime Spatial Plans

Coastal states in the EU, including Poland, have submitted their national maritime plans to the
European Commission before March 31, 2021.48 These plans:

° indicate marine areas intended for energy production,

° are to ensure that the preparation of offshore wind investments is coordinated in an
environmentally friendly manner and takes into account other activities on the seas,
including fishing, shipping, tourism or defense,

° are to be consistent with the NECPs.

45

46

47

48

They are also referred to in the EU Action Plan for Grids of November 2023. After prior consultation, the Commission will provide guidance
to Member States and national regulatory agencies by June 2024.

Regulation (EU) 2022/869 of the European Parliament and of the Council of May 30, 2022 on guidelines for trans-European energy infrastructure,
amending Regulations (EC) No 715/2009, (EU) 2019/942 and (EU) 2019/943 and Directives 2009/73/EC and (EU) 2019/944, and repealing
Regulation (EU) No. 347/2013, OJ. EU L152/45, 3.6.2022 https://eur-lex.europa.eu/legal-content/PL/TXT/ HTML/?uri=CELEX:32022R0869.
European Commission, Directorate-General for Energy, Annex to the first Union list of Projects of Common and Mutual Interest, November 28,
2023, https:/energy.ec.europa.eu/publications/annex-first-union-list-projects-common-and-mutual-interest_en.

Directive 2014/89/EU of the European Parliament and of the Council of 23 July 2014 establishing a framework for maritime spatial planning,
OJ.EU L 257/135, 28.8.2014, https://eur-lex.europa.eu/legal-content/PL/TXT/HTML/?uri=CELEX:32014L0089&from=EN.
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Table 2. Offshore wind energy potential according to EU Maritime Spatial Plans

region (in km?) i in countries
DENMARK 11 000 42,3 10%
GERMANY* 8 400 70 15%
POLAND 3600 17,2 12%
FINLAND 3 500 15,7 4,3%
ESTONIA 1850 9 5%
SWEDEN** 1400 6-7 1%
LITHUANIA*** 664 24 9,4%
LATVIA 300 4 1%
EUROPEAN UNION 52 000 220 2,9%

Source: WindEurope, Offshore Wind in EU Maritime Spatial Plans, 19.10.2022, https:/windeurope.org/intelligence-platform/
product/offshore-wind-in-eu-maritime-spatial-plans/.

* 2,000 km? priority areas (20-23 GW), and 6,400 km? reserve areas (40 GW).

** The available area can be expanded to 4,400 km? and therefore increasing the capacity to 22 GW and the percentage of the
exclusive economic zone to 3%.

*** Potential capacity can be increased to 3.3 GW.

Going forward, the European Commission plans to work on the preparation of regional maritime spatial plans.

The Commission has also established a platform for countries to share experiences and knowledge on maritime
spatial planning and to engage with stakeholders.*” They address the resolution of possible disputes with the navy,
the tourism industry, the fishing or maritime transport sectors. The Commission has prepared guidelines on this
matter, as well as on cross-border cooperation.

Pursuant to the 2023 RED Ill Directive, countries should allocate space in their maritime spatial plans for offshore
renewable energy projects. To facilitate the permitting of joint projects, Member States should:

° reduce the complexity and increase the efficiency and transparency of the permitting procedure,
° strengthen cooperation among themselves,
° establish a single point of contact, where appropriate.

To increase public acceptance, Member States may include energy communities® in joint offshore renewable energy
projects. Moreover, the RED Il Directive also brings significant changes to the permitting process. Among other
things, it indicates the need to establish so-called renewables acceleration areas (RAA), where the permitting process
is to be accelerated to:

° two years for offshore wind projects,
° one year for other renewable energy projects,

° three years for renewable projects outside these zones.>*

49 Maritime Spatial Planning (MSP) Platform - The MSP Platform is available on the European Commission’s website: https:/maritime- spatial-
planning.ec.europa.eu/msp-eu/introduction-msp.

50 European Commission, Energy communities, https:/energy.ec.europa.eu/topics/markets-and-consumers/energy-communities_en

51 Directive (EU)2023/2413 of the European Parliament and of the Council of 18 October 2023 amending Directive (EU) 2018/2001, Regulation
(EU) 2018/1999 and Directive 98/70/EC as regards the promotion of energy from renewable sources, and repealing Council Directive (EU)
2015/652, Article 16a and Article 16b, Official Journal of the EU L 2023/2413, 31.10.2023 https://eur-lex.europa.eu/legal- content/PL/
TXT/HTML/?uri=0J:L_202302413.
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Chapter III: European supply chain and labor market

Strengthening the European offshore energy supply chain is currently one of the main challenges for the development
of the sector. Above all, it should meet the growing demand and be resistant to global crises caused by, for example,
armed conflicts or pandemics such as COVID-19. The answer to these challenges is to increase the production of
major offshore wind components in Europe.

Declarations by states and EU institutions, however important, will not determine the implementation of specific
offshore wind farm projects. Here, investors’ business decisions and the industry’s willingness to participate in
investments are essential. In addition to favorable regulations and financing opportunities, they depend on access to
suppliers of goods and services and appropriately skilled workers. In both of these cases, availability must be within
a predictable and close time frame. In addition, with the increasing number of offshore wind farms, the certainty of
receiving energy generated at sea becomes more important. This depends primarily on ensuring connectivity for
offshore wind energy and investment in grid infrastructure. This is an issue that is particularly recognized in countries
that have much greater potential for offshore than their capacity to receive and consume energy in the national
systems. For example, this is the case of Latvia and Estonia. To a lesser extent, it is also the case of Poland due to its
large number of energy-intensive consumers, who increasingly need green energy due to ESG requirements.

EU ACT ON CARBON-NEUTRAL INDUSTRY

In accordance with the proposed Net-Zero Industry Act regulation, as well as the EU state aid rules in force until the
end of 2025, the European Union has defined its strategic industrial sectors. These are to be supported with special
measures. Wind energy and grids are among them.

The Net-Zero Industry Act (NZIA) is a legislative act that aims to accelerate the development of those
industries that are key to achieving climate neutrality in the EU. Such “green industrialization” is intended to
reduce the EU’s dependence on technology imports and lead to an increase in the production of goods and
equipment, whose assembly and installation are necessary to achieve climate and energy goals. Therefore,
for the first time, NZIA explicitly identifies strategic technologies whose development and production will
be prioritized.

The list of strategic technologies proposed by the EC and later expanded by the Council and the European
Parliament includes:

onshore and offshore wind energy,
solar energy,

electrolyzers and fuel cells,
batteries and energy storage,

heat pumps and geothermal energy,
carbon capture and storage,
sustainable biogas/biomethane,
network technologies,

nuclear fission energy technologies,

sustainable alternative fuel technologies.

Despite the increasing ambition being declared at the EU and national levels, the wind energy supplier industry
is facing financial problems. They result from the offshore investment crisis following the pandemic and growing
competition from Asian companies.
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The source of the problems is the disruption of supply chains, as well as the increase in inflation, which resulted in
the deterioration of project financing conditions. As a result, many investments have been delayed. This delay is
reflected in the decline in the number of investments completed in 2022. Despite it being the second-best year on
record in terms of connecting new offshore wind energy capacity to the grid, there was a 58% decline compared to
the record-breaking 2021.

Chart 5. Annual increase in offshore wind energy capacity
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Source: R. Williams, F. Zhao, Global Offshore Wind Report 2023, Global Wind Energy Council, 2023, https:/gwec.net/wp-content/
uploads/2023/08/GWEC-Global-Offshore-Wind-Report-2023.pdf

Competitive pressure from the United States is also growing after the adoption of the Inflation Reduction Act (IRA)
in 2022.°2 Under this law, the U.S. administration is attracting investments that are key to the decarbonization of its
economy, including wind power, through a system of tax credits and subsidies. By using the U.S. public funds, the IRA
redirects the sector’s resources - e.g., suppliers of services and goods, including key rare earth metals and critical raw
materials - to the domestic market. It also attracts investment in factory construction and domestic production. As a
result, it strongly competes for the resources and suppliers needed for offshore development in the EU. The European
NZIA initiative is essentially a response to the U.S. administration’s actions. The main elements of the NZIA are:

° giving priority status to investments that develop the above-mentioned strategic technologies,
benefiting from a faster path for issuing administrative permits,

° digitization of permit granting processes,
° creating so-called “one-stop shop” points for these investments,
° faster access to public and private financing, e.g. from the Innovation Fund and through the launch

of European Investment Bank guarantees that limit investment risks,

° amending the RES auction systems in order to increase the relevance of importance (even between
35% and 50%) of financial resilience and environmental sustainability criteria. This is intended to
help compete with Asian companies that are not subject to the same environmental and climate
requirements, as well as to increase resilience to global crises (such as the COVID-19 pandemic).

52 The Inflation Reduction Act was adopted in 2022 by the American administration of President Biden. The series of reforms aimed at
helping rebuild the economy after the COVID-19 pandemic includes a package of subsidies and tax breaks solutions for investments in
decarbonization of the economy, including those in renewable energy technologies, energy efficiency and electric vehicles.



According to WindEurope data for 2022, the wind industry generated EUR 2.5 billion of added value for the EU
economy annually from each gigawatt installed at sea. Each offshore turbine generated an average of EUR 20.3
million per year.

Chart 6. Contribution to EU GDP per installed gigawatt of wind energy
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Source: ETIPWind, European Wind Energy Competitiveness Report, June 2023, https:/etipwind.eu/files/reports/ETIPWind- CWER.pdf.

The annual revenue of the European wind industry (offshore and onshore) is EUR 68.6 billion. Of this, 58% represents
added value for the EU economy. For every EUR 1,000 in revenue, nearly EUR 600 remains in the EU, increasing its
GDP. The annual revenue of offshore developers accounted for EUR 8.1 billion in 2022, and that of offshore suppliers
was EUR 2.8 billion.
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SUPPLY CHAIN AND PERSONNEL AVAILABILITY

The construction of new wind farms is largely dependent on the potential of suppliers of major components and
services throughout the value chain, which include, among others:

° towers,

° foundations,

° cables,

° technical and environmental studies,

° port infrastructure,

° vessels for transport, assembly and operation of farms,
° legal and financial consulting,

° grid infrastructure,

° service facilities.

Currently, European companies cover production needs to build 7 GW of new offshore capacity annually. At the
same time, EU countries must increase the annual rate of offshore wind deployment from 3 GW to at least 20 GW
each year, in order to meet the end of decade targets. If European companies do not increase production, they will
be able to supply slightly more than half of the needed capacity.>®

53 Own study based on data from a presentation at a WindEurope workshop in April 2023 with representatives of European supply chain
companies. Data concern companies based in EU countries, as well as those based in Norway and the UK. The 150 GW target also includes
EU countries and the UK and Norway.
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Table 3. Annual production and demand for key components of offshore wind farms for building more than 150
GW in Europe by 2030

Current status Needs

Foundations 600 1200

10 HVDC, which is a relatively new

Maritime substations 4-5 technology, or 20 HVAC
Export cables 500-700 km 1000 km
Array cables 1200 km 2160 km

Source: Own study based on data from a presentation at the WindEurope workshop in April 2023.

There is also an insufficient number of ports across Europe. Currently, there are approximately 50 large and small ports
in the EU engaged in various offshore services. There is a clear need for both the construction of new ports, as well
as the expansion of ports currently specializing in offshore wind. The challenge is the lack of space for transporting

and storing the enormous wind farm components. Larger turbines require larger blades, towers and foundations.

Meanwhile, port construction and expansion are lengthy processes, with the permitting procedures alone taking
between 6 to 7 years.>* This makes ports one of the two main bottlenecks in the development of offshore wind
energy. Therefore, the industry calls for the adoption of a European strategy for ports.

Table 4. Port development needs in Europe necessary to meet the goal of building more than 150 GW of offshore
wind energy by 2030

Current status Needs

Ports involved in the construction

of offshore wind farms 50 75-100

1200 turbines per year, as well as
expansion of existing ports and
development of 5 new terminals in
strategic locations

Storage and transportation 400 turbines per year

Source: Own study based on data from a presentation at the WindEurope workshop in April 2023.

Accordingly in the case of vessels for offshore wind farm installations, the needs are much greater than current
capabilities. Meanwhile, the average lead time for a new vessel is between 3 to 4 years.

An additional challenge is the growing size of wind farms, the elements of which must be transported and installed
by vessels. This is causing increasing transportation, logistical and production challenges. They are being partially
solved through the recently launched cooperation between major European turbine manufacturers, Siemens Gamesa
and Vestas. At the end of 2023, the stakeholders signed an agreement to standardize the equipment used in the
transportation of offshore turbine towers, being mainly the system for attaching wind turbine towers to vessels.>>
This is the direction the industry is likely to follow in order to reduce costs and risks.

54 Ibid.
55 Energy Cluster Denmark, New partnership on standard solutions for the wind industry, 13.12.2023, https:/www.energycluster.dk/en/
new- partnership-on-standard-solutions-for-the-wind-industry/.
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Table 5. Vessels for the construction of offshore wind farms in Europe necessary to provide over 150 GW of by
2030 in Europe

Current status

Units operatlng worlc.IW|de (excl. China), 68 124
including:

Turbines installation 10 22
(cost of the vessel: EUR 400 million)

Foundation installation 17 26
(costs of the vessel: EUR 450 million)

Cables layout 28 30
Y (costs of the vessel: EUR 250 million)

Marine substrates installation 13 6

(costs of the vessel: EUR 350 million)

Source: Own study based on data from a presentation at a WindEurope workshop in April 2023 with representatives of European
supply chain companies. Data concern companies based in EU countries, as well as those based in Norway and the UK. The 150
GW target also includes EU countries and the UK and Norway.

Industry data shows that most suppliers are fully contracted until 2025/2026. It is not possible to rapidly increase
their production capacity and it is very capital-intensive to achieve.>®

HUMAN RESOURCES AND LABOR MARKET DEVELOPMENT

In the case of human resources, the offshore wind industry points to the urgent need to provide even 3-4 times as
many technicians as are currently working in the sector.”” Developing skills and strengthening the labor market is
one of the key topics that the representatives of the industry, as well as EU and national administrations are calling
for. According to the European Commission’s data published in the Wind Power Package, the current employment of
about 80,000 people in the offshore sector in Europe should increase by an additional 20,000-54,000 over the next
five years. In order to achieve this, it is necessary to introduce a number of changes in educational systems, both at
the level of vocational schools and universities. Above all, it is important to connect schools with industry so that the
skills taught in the education process best meet the actual needs of jobs in the offshore wind energy sector. In the
case of the offshore sector, which is characterized by the need to obtain multiple certifications to work in the industry,
this means the need for education to obtain the appropriate licenses. This is due to the very high standards of work
at sea, as well as the responsibility associated with working with expensive equipment. In addition, schools must
keep up with rapidly changing technology resulting from implemented innovations. This often requires investment
in laboratories, simulators and teaching aids, the cost of which exceeds the capabilities of educational institutions.
Therefore, it is important to directly involve the industry in strengthening education, especially vocational education.

56 Ibid.
57 Ibid.
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Chapter IV: national perspective - challenges, potential, plan

CHALLENGES
Offshore wind energy has a paramount role to play in Poland, namely:

° supplementing the generation mix after the shutdown of large conventional units while demand
for electricity increases,

° reducing the emission intensity of the energy mix.

The pace and schedule of offshore wind energy deployment is of key importance. In order to maintain the security
of supply, these investments must be built on time and on a sufficiently large scale. The importance of this challenge
is evidenced by analyses published in recent years by stakeholders such as Polskie Sieci Elektroenergetyczne (PSE)
and public administration.>®

The July 2023 “Report on the Results of the Monitoring of the Security of Electricity Supply” indicates that a
prerequisite for ensuring the security of electricity supply over the next five years is the timely completion of the
developing investments and the continued operation of already existing thermal units. In the long term, the report
emphasizes that system security depends on the immediate start of construction of new stable electricity generation
sources to fill in the balance gap of the National Power System in the period until 2038 and beyond. In the absence
of such investments, including offshore wind energy, it is at risk of power imbalance and interruption of electricity
supplies to domestic consumers.> Figure 12 shows the planned shutdowns of coal-fired power plants and the
addition of new offshore farms in the Polish power system by the end of this decade.

Chart 7. Total capacity of decommissioned coal-fired power plants and connected offshore investments in Poland
in 2025-2030
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Source: Own study based on Polskie Sieci Elektroenergetyczne, Dane systemowe, https:/www.pse.pl/dokumenty?safeargs=666fé6c
64657249643d3333393139&fbclid=IwAR10kGISQnvdFgOMCPVaGwb6AqWWPIBRBowS3v4MODmMEStSMIdvé-4hiagPE; Instrat,
Power plants and CHPs in Poland (database), https://energy.instrat.pl/system-elektroenergetyczny/baza-elektrowni/; review of press
releases.

58 Including, among others, Polskie Sieci Elektroenergetyczne, Informacje Spotki PSE S.A. do sprawozdania Ministra Energii z wynikéw monitorowania
bezpieczenstwa dostaw energii elektrycznej za okres 2021-2022, March 2023.
59 Minister Klimatu i Srodowiska, Sprawozdanie z wynikéw monitorowania bezpieczefistwa dostaw energii elektrycznej za okres od dnia 1 stycznia

2021 r. do 31 grudnia 2022 r., lipiec 2023, https://bip.mos.gov.pl/fileadmin/user_upload/bip/Energetyka/Sprawozdania_z_wynikow_
monitorowania_bezpieczenstwa_dostaw_paliw_gazowych/Sprawozdanie_z_wynikow_monitorowania_bezpieczenstwa_dostaw_energii_
elektrycznej_za_okres_od_dnia_1_stycznia_2021_r._do_dnia_31_grudnia_2022_r_.pdf.



Figure 12 shows that 6.2 GW of coal-fired capacity will be withdrawn between 2025 and 2030, and 6 GW of
offshore facilities are expected to be connected. According to the Ministry of Climate and Environment, the level of
discontinued power in the 2023-2030 period could be between 6.9 and 9.2 GW¢ (15-20% of the National Power
System’s generation potential).* Meanwhile, 5.7 GW of new gas-fired capacity is also expected to enter the system.é?
New generation sources will be necessary to balance the growing demand for electricity. Due to the electrification
of transportation and heating, as well as the need to produce green hydrogen, demand could increase by 20% by the
end of the decade compared to the year 2022.6°

The large potential of the Polish Baltic Sea for energy generation from offshore farms was recognized nearly 12 years
ago. Location decisions, i.e. the so-called permits to build and use artificial islands for projects implemented in the first
phase were granted in 2012-2013. However, investors had to wait until 2020 for a dedicated law, which gave impetus
to the projects.** First and foremost, a legal framework was created to trigger financing through the introduction of
a support system. Grid connection issues were also regulated, procedures for the construction, operation, as well
as administrative procedures of offshore wind energy were streamlined. The role of the local supply chain was also
indicated, covering not only components, but also services, staff development, cooperation with research centers
and developing innovations.

POTENTIAL AND PLAN

The characteristics of the Baltic Sea favor the development of wind energy. The windiness, depth and shape of
the bottom of the Baltic Sea make it easier to invest in offshore than in many other water reservoirs. This is a big
opportunity for Poland, harnessing of which will require the ability to combine the involvement of domestic industrial
resources and the know-how of foreign investors. This approach is evident in the implementation of phase | of the
Polish offshore projects. Most of them are implemented in the form of partnerships between Polish companies and
foreign developers who already have experience in building offshore wind farms in the North Sea. Such cooperation
increases the chances of implementing projects in accordance with their schedules. This is extremely important
from the point of view of the security of the country’s power system and the significant number of coal-fired power
shutdowns in the second half of the 2020s.

At the current stage of implementation of offshore wind farms, official information from investors indicates minor
delays compared to previous plans. However, it should be assumed that a few projects may experience additional
delays of 1-2 years. Possible delays may be caused by prolonged administrative procedures, e.g. issuing construction
permits or environmental decisions, extended processes ensuring project financing,®> long order fulfillment periods
by suppliers or lack of access to port and installation infrastructure. Despite possible delays, phase | projects should
ensure the gradual inclusion of approximately 6 GW of new capacity into the system in from 2026 to 2030.

In the context of further shutdowns of coal-fired power after 2030, effective implementation of phase Il projects is
also essential. A smooth transition will allow the supply chains built for the first projects to be maintained in the region
and optimally used. A possible investment gap between phase | and Il may result in the transfer of a significant part
of human and financial resources, developers and main suppliers to other markets. Bringing them back will generate
costs and longer project implementation periods. In this context, advanced preparation and implementation of phase
Il before 2030 are crucial.

60 Ministry of Climate and Enviroment, Sprawozdanie z wynikéw monitorowania bezpieczeristwa dostaw energii elektrycznej za okres od dnia 1
stycznia 2021 r. do dnia 31 grudnia 2022 r., lipiec 2023, https:/bip.mos.gov.pl/fileadmin/user_upload/bip/Energetyka/Sprawozdania_z_

wynikow_monitorowania_bezpieczenstwa_dostaw_paliw_gazowych/Sprawozdanie_z_wynikow_monitorowania_bezpieczenstwa_dostaw_
energii_elektrycznej_za_okres_od_dnia_1_stycznia_2021_r._do_dnia_31_grudnia_2022_r_.pdf.

61 Own calculations based on PSE, Raport 2022 KSE, 2022, https:/www.pse.pl/dane-systemowe/funkcjonowanie-kse/
reports-annual-functioning-kse-for-year/reports-for-year-2022.
62 Compiled from PSE, Zasoby wytwdrcze, https:/www.pse.pl/dokumenty?safeargs=666f6c64657249643d3333393139& fbclid=IwAR10kGI

SQnvdFgOMCPVaGw6AqWWPIBRBowS3v4MODMEStSMIdvé-4hiagPE; Instrat, Power plants and CHPs in Poland (database), https://energy.
instrat.pl/system-elektroenergetyczny/baza-elektrowni/; review of press releases.

63 Forum Energii, Renewables can reduce fuel imports, November 2022, https:/www.forum-energii.eu/en/renewables-can-reduce-fuel-imports

64 Ustawa z dnia 17 grudnia 2020 r. o promowaniu wytwarzania energii elektrycznej w morskich farmach wiatrowych, Dz.U. z 2021 r. poz. 234, 784,
1093 1642.

65 In 2023, only the Baltic Power project has secured financing and the so-called Final Investment Decision.
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Table 6. Schedule for the implementation of first offshore wind energy investments in Poland

Project Developers Installed power Launch time

Baltic Power Orlen and Northland Power 1200 MW 2026
BC-Wind Ocean Winds 500 MW 2027

FEW Baltic Il RWE 350 MW do 2030

Baltica 1 PGE 900 MW po 2030
Baltica 2 PGE and Orsted 1497 MW 2027
Baltica 3 PGE and Orsted 1045,5 MW 2029
OWEF Baltic | Polenergia and Equinor 1560 MW N/A
OWEF Baltic Il Polenergia and Equinor 720 MW 2028
OWEF Baltic llI Polenergia and Equinor 720 MW 2028

Source: Own study based on publicly available information and industry consultations.

Partnerships with foreign companies are also expected to have added value in building competencies that Polish
companies will be able to use in later investments. All the more so because offshore wind energy is an opportunity to
transform domestic companies in the energy sector, led by PGE and ORLEN. By investing in offshore wind energy, they
can change their generation structure by replacing fossil fuels with RES. Offshore may also give them the opportunity
to maintain a strong position in the energy producers’ market. This is particularly important for PGE in the context
of the group’s planned withdrawal from coal-fired energy production. In the context of ongoing decarbonization, for
companies such as PGE - currently the largest domestic coal-fired power generator - this process seems inevitable
regardless of the success of the plan to transfer coal assets to the Polish National Energy Security Agency.® Hence,
adopting investment in offshore wind energy as one of the main directions of transformation of PGE or ORLEN is
an action consistent with the EU regulatory environment. Moreover, it fits into transition trends of large European
energy producers who are moving away from fossil fuels in favor of RES, mainly large-scale ones, in line with their
business potential. All sites for the phase Il of offshore wind energy development in Poland were allocated to PGE
and ORLEN.

66 Narodowa Agencja Bezpieczenistwa Energetycznego (NABE; eng. National Energy Security Agency) - a project of acquisition by the State
Treasury of all assets related to electricity generation in power plants powered by hard coal and lignite separated from Energy Groups (PGE,
TAURON, ENEA and ENERGA).
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Table 7. Sites allocation in phase II of offshore wind energy development in Poland

Number of sites awarded 5* 5

Total power of allocated sights 3.9 GW 5.2GW

Source: Own study.
* In the case of location 43.E.1, PGE’s shareholder is also Tauron, while location 44.E.1 is also owned by PGE and Enea. In contrast,
location 45.E.1 was awarded to PGE and Orsted.

The phase Il allocation was determined by public administration in the process of granting investment locations.
The government set criteria to favor companies with high emissions, so to promote their transformation. The highest
scores were given to those entities most heavily weighted toward power generation from carbon intensive sources,
which was intended to reduce the barrier to entry into the offshore market. According to many experts, these criteria
favored PGE and ORLEN, which was criticized by other participants in the process. The adopted criterion reduced
the chances of obtaining a location permits by companies more advanced in decarbonization of generation sources.

Significantly, most of the experienced foreign developers, including those already present in phase |, were interested
in entering these locations. However, the settlements do not mean that further projects will not be developed in
partnership with them. Obtaining location permits by ORLEN and PGE, combined with the skills acquired during
currently implemented projects, will give the Polish companies a stronger position in negotiating the terms of such
cooperation. However, it should be remembered that the success of investment implementation depends not only
on effective cooperation at the level of developers, but to a very large extent on ensuring the supply chain, where
the experience and competence of companies are equally important.

According to the Polish Wind Energy Association’s (PWEA) data, the average annual productivity in areas allocated
under phases | and Il with a combined potential of 15.3 GW is 60.6 TWh/year (of which phase | is 22.7 TWh and
phase Il is 37.9 TWh).¢”

The total potential for offshore wind energy development in Poland is much greater than the planned 18 GW.
According to an analysis published in 2022 by PWEA, it amounts to 33 GW.8 Its effective use requires a global
perspective that takes into account changes in the market for suppliers of goods and services, technologies, as well
as financing. This is all the more so because planning in the offshore wind energy requires taking into account a long-
term perspective.

67 K. Pogorzelski, K. Mitraszewski, M. Matczak, J. Pardus, £. Szydtowski, J. Zaucha, J. Fisker Jensen, M. Brezgin, R. Scheffler, M. Foy, . Schwarzkopf,
J. Przychodzen, J. Kamman, M. Woéjcik, P. Wodecki, K. Lasocki, Potencjat Morskiej Energetyki Wiatrowej, Kompleksowa analiza mozliwosci rozwoju
morskiej energetyki wiatrowej w polskich obszarach morskich, Polskie Stowarzyszenie Energetyki Wiatrowej, 2022, p. 8, https:/konferencja-
offshore.pl/wp-content/uploads/2022/11/FarmyMorskie_RaportShort_Prev.pdf.

68 Ibid.



Figure 1. Offshore wind energy potential in Poland
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SUPPORT SYSTEMS

In Poland, support for offshore wind energy production is different from support schemes for other RES installations.

The rules for implementing offshore contracts for difference are set out in the so-called Offshore Act.®’ It defines the
rules for covering the difference between the market price of energy and the costs of generating energy at sea, set
as a reference price. According to this model, when the market price is lower than the reference price established
by the Minister of Climate and Environment, beneficiaries will be entitled to receive payments corresponding to the
difference between these two values. However, when the market price exceeds the reference price, the beneficiaries
will have to give back to the state the difference between the two.”®

° Phase | (pre-auction) - dedicated to the most advanced projects, i.e. for a maximum of 5.9 GW. The
support is given for a maximum of 25 years under the so-called bilateral contract for difference.”
These contracts were awarded on the basis of a decision by the of the President of the Energy
Regulatory Office. The amount of support refers to a maximum price of PLN 319.60/MWh for
energy generated at the wind farm.”?72

° Phase Il (auction) - at least three offshore farm projects must be submitted, and the lowest energy
price declared by a participant determines the winner of the auction. The bidder submits a bid that
includes the estimated amount of electricity it plans to generate and feed into the grid. It specifies
the price at which it agrees to sell electricity under a bilateral contract for difference. The auction
is won by the participant offering the lowest price. The winning bids cannot collectively exceed
100 percent of the total maximum electric capacity specified in the auction announcement, and 90
percent of the total installed capacity of offshore wind farms. The producer winning the auction is
obliged to produce and introduce electricity into the network within 7 years from the closing date
of the auction. In justified cases, the investor may apply to the President of the Energy Regulatory
Office to extend this deadline.

According to the 2023 amendment to the offshore law, auctions for the future projects will take place in the
following order:

° In 2025 - 4 GW,
° In 2027 - 4 GW,
° In 2029 - 2 GW,
° In 2031 - 2 GW.

69
70

71

72
73

Ustawa z dnia 17 grudnia 2020 r. o promowaniu wytwarzania energii elektrycznej w morskich farmach wiatrowych, Dz.U. z 2021 r.

The basis for calculating the negative balance is the maximum price established by the Minister of Climate and Environment within the
framework of the regulation on the maximum price for electricity generated at an offshore wind farm and injected into the grid in PLN per
1 MWh, which is the basis for settling the right to cover the negative balance. The assistance will be limited to 100,000 hours of full-load
operation per megawatt of installed capacity.

According to the European Commission’s Notification Decision No. C(2021) 3436 final of May 20, 2021 https://ec.europa.eu/competition/
state_aid/cases1/202126/293712_2289315_113_2.pdf.

According to the decree of the Minister of Climate and Environment dated March 30, 2021.

The pre-auction phase was valid until March 31, 2021 - until this date investors of phase | could submit applications for support. In the end,
all projects were submitted to the pre-auction phase, with the exception of the 896 MW Baltica 1 offshore wind farm and the 1560 MW
Baltic | offshore wind farm.
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Local content

The implementation of offshore wind energy projects in Poland must take into account the so-called Sector
Agreement for Offshore Wind Energy Development of September 15, 2021.7* This is a document that integrates key
stakeholders for the purpose of intensifying cooperation. Among the signatories are:

° government administration,

° local governments,

° current and future investors and operators of offshore wind farms in Poland,
° representatives of the supply chain and services,

° scientific and research units,

° financial and insurance institutions.

The strategic goal of the agreement is to achieve a declared level of domestic suppliers of goods and services
(so-called local content) with a total value at the level shown in Figure 1:

Figure 2. Objectives of the agreement for the development of offshore wind energy in Poland in terms of local
content (LC) participation

| PRE-AUCTION PHASE
OF THE SUPPORT SYSTEM

I AUCTION PHASE I AUCTION PHASE
OF THE SUPPORT SYSTEM OF THE SUPPORT SYSTEM

NOT LESS THAN 20-30% OF LC MINIMUM 45% OF LC MINIMUM 50% OF LC

The sectoral agreement however, does not impose a legal obligation to engage local entities in implementing offshore
wind energy investments. This would be contrary to the principles of EU competition policy. However, it contains
solutions that are intended to mobilize investors to take such actions as the offshore law refers to them directly. It
obliges developers to submit a plan for the supply chain of materials and services to the President of the Energy
Regulation Office (ERO). These plans were submitted in the application process for the right to cover the negative
balance in phase | of the support system. In addition, they will have to be submitted in the pre-qualification for the
auction in phase Il of the support system.

The plans, which the ERO president publishes for the public, cover the process of building and operating an offshore
wind farm with a special focus on local participation. Developers are also required to report on the implementation
of their plans.

74 Agreement for the Development of Offshore Wind Energy in Poland (Polish Offshore Sector Deal), September 15, 2021, https:/www.gov.pl/
attachment/d03ee113-5f04-465c-aaal-da3f29af22d6.
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Plans and reports are presented for information purposes and perform, along with the mandatory technical dialogue,
a stimulating function, enabling local entities to prepare for cooperation with wind farm developers in the Baltic Sea.
It should be remembered that investors, when selecting suppliers, are guided primarily by the availability of service
providers in accordance with project schedules and price criteria. Non-price criteria, such as local origin, usually
play a lesser role, due to regulations on tenders and public procurement, to which some tenders are subject. In
addition, developers have their own purchasing policies, among which sustainability issues are becoming increasingly
important. Although all investors in wind farms in the Polish Baltic Sea have declared their intention to pursue the
local content goals set out in the sector agreement, achieving these goals will not be easy. This is evident from the
first settlements, as foreign suppliers have so far won the vast majority of tenders.

Therefore, the key to achieving the levels of local content agreed upon in the sectoral agreement is to build a domestic
market for goods and services. The implementation is carried out by educating market participants and engaging the
most important stakeholders for the development of offshore wind energy.

Table 8. Share of offshore wind energy construction elements in Poland by CAPEX

Construction elements Percentage share, (numbers in %)
Turbines 51%
Foundations 14%
Cable networks 12%
Marine transfer station 7%
Land works (including a land station) 5%
Installation 11%

Source: Polish Wind Energy Association, Offshore Wind Energy Potential in Poland, 11.2022,http:/psew.pl/en/2022/11/16/new-
potential-of-the-baltic-sea-33-gw-of-capacity-and-20-new-offshore-wind-farm-areas/.

Signals from the market indicate that, primarily due to difficulties in the supply market, the implementation of some
projects may be slightly delayed. On the one hand, this is an opportunity for domestic companies, which will gain
the competencies necessary to participate in the demanding supply chains for offshore wind. On the other hand, in
a market where demand for such services will far exceed possible supply for a long time, these companies will be
able to fulfill their orders in the European and even global markets. This makes it imperative that the development of
domestic players be accompanied by a foreseeable development of the Polish market. Stable regulatory conditions
and the removal of emerging barriers will serve this purpose. To achieve this, constant dialogue with stakeholders is
necessary, which is facilitated by the sector agreement and a number of working bodies that were established as a
result of its signing.
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DOMESTIC OFFSHORE INDUSTRY

The entry of phase | projects into a period of intensive implementation has contributed to the expansion of the
supply chain for offshore wind farms in Poland. A consensus among key stakeholders on the need to accelerate the
construction of offshore wind farms beyond 2030 is also an important factor in attracting foreign investors. This
is solidified in the plan for auctions until 2040 and the settlement of locations in phase Il of the Polish offshore
development.

Some of the new investments in major component factories include:

° wind turbine assembly plant of the Danish company Vestas in Szczecin, which is expected to start
operating in 2024,

° a tower factory being built in Gdansk as a joint venture between Baltic Towers (owned by the
Industrial Development Agency) and Spanish company GRI Renewable Industries, which is
expected to produce up to 150 towers per year for the largest wind turbines with a capacity of
15 MW,

° a factory of the Spanish company Windar Renovables in Szczecin, which from 2026 is to produce,
among other things, structural elements, i.e. towers and foundations for offshore wind turbines.

It is worth mentioning that in the narrow group of key suppliers to offshore wind developers, i.e. the so-called Tier 1,
there is one Polish company - TELE-FONIKA Kable. It is one of the world’s most specialized suppliers of cables for
the electric power industry, with contracts for many offshore wind energy projects.

The experience of many European regions shows that large investments by major suppliers within the offshore wind
energy industry drive the development of the supply chain of local manufacturers. Hence, it is important to attract
factory locations in Poland, including in the context of their involvement in projects outside Poland.

Existing important resources for the offshore wind industry, as well as the shipbuilding industry also include domestic
shipyards in the regions of Pomerania and West Pomerania Voivodeships. For years, companies in these sectors
have been involved in the supply of components used in wind farms installed in areas such as the North Sea. In
addition, the competences of Polish companies responsible for marine environmental research services or full-
scale geotechnical surveys are highly rated. For the needs of the service phase - the so-called O&M (operation and
maintenance) - Polish companies are able to provide a full range of services, including: logistics in ports, maintenance
of bases service vessels, including service vessels, coordination of work at sea, including the work of turbine service
technicians.

In this regard, one of the main challenges is the preparation of domestic ports. For many years, the port of Gdynia has
stood out as the location of the main installation terminal for Polish offshore investments. However, delays in making
the terminal functional caused developers to consider the services of foreign ports. Orlen, on the other hand, has
decided to build its own terminal in the port of Swinoujscie. This terminal will probably be used first for implementing
Orlen’s own projects, including the Baltic Power farm. The terminal is already under construction with a completion
date set for late 2024 /early 2025. A second terminal could be built by adapting one of the quays in the port of
Gdansk to handle the installation phase of the offshore wind energy. According to preliminary announcements, it
could be ready by the end of 2025.

Increasing the level of participation of domestic companies in the supply chain for the Polish offshore wind
sector, being a part of an international industry, can help them enter global markets. Thus, the success of project
implementation in Poland will bring tangible benefits not only to our energy industry, but may also allow domestic
companies to develop and become present on foreign markets.



POWER TRANSMISSION INFRASTRUCTURE

It will be a challenge to prepare the grid infrastructure to receive energy from offshore wind farms and transmit it to
consumers across the country.

To date, the national grid has primarily been powered by energy produced in the southern and central Poland. The
demand for energy is much higher in these regions than elsewhere due to the concentration of energy-intensive
industries and higher population density. However, the heart of Poland’s energy industry, which today beats in
Betchatow, with the country’s largest power plant of 5.3 GW, will soon start beating in the Baltic. This is why the
construction of 600 km of HVDC lines, connecting the North and South is one of the priorities in the 10-year grid
development strategy 2023-2032.7°

Under Polish law, offshore grid infrastructure and connection to the National Power System (NPS) is the developer’s
responsibility. The transmission system operator, i.e. Polskie Sieci Elektroenergetyczne, is obliged to provide
infrastructure onshore. In Europe, the most common model is that connecting offshore wind farms to the NPS rests
within the scope the network operator, not the investor. This solution gives the operator greater influence over the
final shape of the connection infrastructure. For the developer, it means lower investment costs.

Transmission of power through the National Power System to consumers across the country requires a number
of investments. In PSE’s Integrated Impact Report (December 2023), the transmission system operator presented
the current status of their implementation.”® According to the report, after several years of intensive consultations
and preparations, the grid construction and modernization has begun. The Pomeranian Voivodeship, including the
Choczewo commune, will become a strategic region on the Polish offshore wind energy map, where most of the
power will be connected. By 2028, two new power stations and over 250 km of new high-voltage lines are to be built.
At the same time, a significant part of the existing lines in this area will be modernized.””

These investments are expected to enable the connection of 10.9 GW from offshore wind farms by 2032 and the
output of power from these sources at the level of 40 TWh. This results from the Offshore Act, which is consistent
with PEP2040 in this regard, but does not take into account the total potential of phases | and Il (18 GW). The
implementation of the aforementioned investments on schedule is a critical task for the success of the plan to fill
the generation gap that will arise in the second half of the 2020s. Delays in the implementation of wind projects or
grid investments necessary to deliver the power would put our electricity system at risk of insufficient power supply.

75 Polskie Sieci Elektroenergetyczne, Plan rozwoju w zakresie zaspokojenia obecnego i przysztego zapotrzebowania na energie elektryczng na lata
2025 - 2034, marzec 2024, https:/www.pse.pl/documents/20182/21595261/PRSP_2025-2034-dokument_glowny_do_konsultacji.pdf/
dc3ab1a8-4554-4€93-9696-596f83b3b5fb?safeargs=646f776e6c6f61643d74727565.

76 Polskie Sieci Elektroenergetyczne, Zintegrowany Raport Wptywu za 2022, 2023, https:/raport.pse.pl.
77 The list of key investments for offshore wind energy includes:
° The new 400 kV line Choczewo - Gdansk Przyjazn,
° A new 400 kV Choczewo line - a notch of the Gdarsk Btonia-Grudzigdz Wegrowo line,
° Reconstruction of the 400 kV line Choczewo - Zarnowiec into a double-track 400 kV line,
° Modernization of the 400 kV line Stupsk-Zarnowiec with the construction of a section of the 400 kV line Choczewo - Stupsk-
Zarnowiec line incision,
° Construction of 400 kV station SE Choczewo,
° The construction of 400 kV SE Krzemienica substation with the introduction of 400 kV Dunowo-Stupsk line and 400 kV Stupsk-

Zydowo Kierzkowo line.
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Figure 3. Map of key PSE investments
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Summary

Offshore wind energy is one of the youngest energy sectors. It combines two “worlds”: electricity generation and
offshore industry. Until now, their coxistance took place on a much smaller scale, e.g. in oil and gas extraction
projects or the installation of submarine power cables. To a much higher level, offshore wind energy raises the
need for cooperation between companies in the energy and maritime industries, i.e. power companies, grid and
port operators, vessel fleets, etc. Each of these “worlds” is very secific in regulatory, political, administrative and
business terms. Offshore wind energy is not only subject to both “worlds”, but it also faces an extremely high level of
expectations. The success of decarbonization depends largely on the success of offshore development. This applies
to achieving goals set within Poland, the European Union, and the world.

The success of offshore development in Poland depends on a combination of many factors. To a large extent, we can
influence them. That is why it is important to capture the many perspectives that this report presents - the global
supply chain, European policies and regulations, as well as national transformation challenges and industrial realities.
Although the first decade of Polish offshore, which symbolically closes with the adoption of the act in 2020, can be
considered delayed, we are now witnessing an increasing pace of development. However, offshore development is not
a sprint, but a marathon, which will be confirmed by the timely completion of phase | wind farm projects. At the same
time, it is necessary to learn from mistakes, draw conclusions and implement phase Il of its development. This should
be done in a way that ensures competitiveness for the new offshore wind industry and the entire sector of companies
and institutions, not only through rapid improvements, but, above all, through lasting and sustainable development.

For offshore wind energy to develop sustainably in Poland, good and stable planning is needed, as well as ongoing
removal of major barriers. A constant and open dialogue between all stakeholders is essential. In the future, it
may result in a new model for implementing investments and developing the R&D sector in other areas of energy
transformation. Such a culture of dialogue and cooperation may constitute additional value that offshore wind energy
will bring to the Polish energy sector.



Recommendations

1. Update of national RES target, including offshore for 2040 and adoption of 2050 target

The assessment of Poland’s offshore wind energy potential should be updated from 18 GW to the current
estimate of 33 GW. This should be reflected in key energy strategies and legislation, i.e. PEP2040 and NERP,
as well as the Offshore Act. All other regulations referring to this potential should be updated, including, for
example, the network development plan. This is due to the need to include the 2030, 2040 and 2050 targets
in the EU plans and regulations described in the report, which are the basis for developing cooperation in
the Baltic region, as well as providing financing. The updated assessment of the potential of offshore wind
energy will also be a positive stimulus for investors interested in participating in the domestic market and
long-term cooperation with Polish entities.

2. Implementation of phase Il without interruption

The implementation of phase Il projects should begin without interruption after the completion of phase
I. This approach will allow to maintain key human resources and suppliers on our market, which in turn will
allow to effectively commission offshore wind capacities necessary to fill the post-coal gap in the country’s
electricity system. This challenge calls for the commissioning of new capacities not only in the critical period
until 2030, but also until 2035, which is the likely date of phasing out coal from the Polish power industry.

3. Update of the “Spatial development plan for Polish maritime areas”

The plan should indicate the full potential of offshore wind energy with targets for 2030, 2040 and 2050.
The updated plan should identify new areas for the implementation of further offshore wind projects under
phase Il and phase llI.

4, Intensification of cooperation of the offshore wind energy sector in the Baltic Sea region

Poland has the potential to be the offshore leader in the Baltic region. There needs to be an intensification
of cooperation between the political, administrative and business levels. It is important to develop an
action plan to strengthen such cooperation by increasing activity in existing structures and projects (e.g.,
the work of BEMIP and ENTSO-E), as well as greater involvement of companies, the network operator,
administrative units, research and educational centers in industry initiatives in the Baltic countries through
e.g. participation in key conferences and fairs. Such Baltic initiatives should have priority administrative and
financial support (e.g., through PAIH). It would be worthwhile for Poland to initiate a dialogue on a set of
good offshore practices in the Baltic region, taking into account planning and cooperation covering network
preparation, critical infrastructure security, environmental safety, etc.

5. Polish strategy for EU strategic industries

A national Polish strategy - followed by tools - should be urgently created for the development of industries
identified in the NZIA as strategic to the EU, including offshore wind energy. It should define targets for
component production and human resource development, which should, among others, be a strategic guide

for:

a. actions taken by the government in the course of implementing the NZIA within the EU, for an
even distribution of new investments in Member States, so as to attract investments to Poland,

b. R&D support programs (e.g., NCBIR), support for educational initiatives (e.g., industry skill

centers, projects implemented by universities, regional initiatives like the Pomeranian Center of
Competence for Offshore Renewable Energy).

The strategy should identify possible resources, including the possibility of engaging state aid in accordance
with the EU state aid rules for the above-mentioned strategic sectors, adopted in 2023.
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Strengthening the sectoral agreement for offshore wind energy

Implementation of the agreement should focus on strengthening dialogue with the industry and key
stakeholders. It is worth introducing cyclical assessments of the implementation of offshore wind energy in
Poland, along with identifying of the main barriers, possible delays, expected solutions, etc.

Preparing the administration for the development offshore wind energy on a much larger scale than before

Increasing the scale of investment will not be possible without strengthening the administration responsible
for procedures and permitting at the national and regional levels. This includes construction, network and
environmental issues throughout the entire process of investment implementation, both onshore and
offshore. It is necessary to strengthen the personnel, maintain a constant dialogue with the industry on
bottlenecks and ways to speed up administrative procedures without harming other stakeholders and users
of maritime areas.

Comprehensive support for participation of domestic companies in offshore projects

Creation of a national integrated instrument for Polish entities to support participation in offshore wind
energy supply chains, including informational, analytical, organizational and financial support:

° participation in major industry events, including financing of exhibition space, as well as
participation in debates and panel discussions,

° marketing and promotional activities on domestic and foreign markets,

° analytical and monitoring activities involving tenders, including procedures for selecting winners,
criteria to be met, etc.,

° obtaining the relevant certificates and permits,
° B2B sessions with foreign entities,
° preparation of legal services for contracts with foreign partners.

Government administration, PAIH and industry organizations seem to be natural partners in the above
activities.

Strengthening staff training

The global increase in the number of projects under construction has consequences not only in more
difficult access to service providers, but also to human resources. There are many indications, which without
systemic preparation of the education system for the Polish offshore, will not allow to build farms with
such great potential as the indicated 6 GW by 2030 and 18 GW by 2040. The plan for the development
of strategic sectors, which is discussed in recommendation no. 2, should take into account the priority
development of vocational education for these industries. In this regard, it is necessary to mobilize investors
to cooperate with education stakeholders (e.g., in the implementation of local content) and support industry
initiatives (e.g., such as the EDU OFFSHORE WIND trade show).

Installation ports

Realizing the potential of offshore wind energy will not be possible without port infrastructure and
installation vessels. In the case of ports, the possibility of hiring services outside the country is very limited
by geographical distance. Therefore, we must be able to install farms from Polish ports. In addition, Polish
ports should become actively involved in possible cooperation with other offshore ports, e.g. within the
framework of the “WindEurope Ports Platform” or initiatives such as the alliance of 6 European offshore
ports, namely Oostende from Belgium, Groningen/Eemshaven from the Netherlands, Niedersachsen/
Cuxhaven from Germany, Nantes-Saint Nazaire from France, Humber from the UK and Esbjerg from
Denmark.
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