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Is economic sentiment in Germany slowly bottoming out?

For the past year we have been observing a divergence in the European
Commiission’s economic sentiment indicator

(composite of industry, construction, services, retail trade,

and consumer confidence — balances between positive

and negative answers from firms and consumers) in Poland and Germany -
with sentiments improving in Poland and worsening in Germany. Now
Poland crossed from an upswing towards expansion in December 2023,
while Germany remains in contractionary territory, but in the past five
months appears to be trending in the direction of an upswing — which is a
welcome change, as previously the country had been sliding deeper into
contraction.

ESI needs to be treated with caution due to their poor reliability during
times of uncertainty, as well as the smoothing of the readings.

© 2024 Deloitte Advisory Sp. z 0.0. sp. k.

Economic sentiment indicator tracer for Poland and Germany (monthly)
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Source: Deloitte own elaboration based on European Commission data, and DG ECFIN (2023),
methodology as published in European Business Cycle Indicators: 1st Quarter 2023. Technical Paper 063, April.
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methodology as published in European Business Cycle Indicators: 1st Quarter 2023. Technical Paper 063, April.
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Improved economic sentiment in Poland driven by consumption, mood in Germany improves amidst

continuously weak industry

In Poland consumer confidence and sentiment in construction remain at
about 10% above the post-pandemic average, as income growth has
outpaced consumer price inflation and state support to the housing
industry has continued with the new government.

In Germany construction and industry continue to lag, respectively at 20%
and 10% below the post-pandemic average, as industry remains weak in

the Eurozone and as higher rates discourage borrowing and erode demand.

interest

© 2024 Deloitte Advisory Sp. z 0.0. sp. k.

Economic sentiment indicator radar chart for Poland and Germany in December
2023
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Source: Deloitte own elaboration based on European Commission data, and DG ECFIN (2023), European Business
Cycle Indicators:
1st Quarter 2023. Technical Paper 063, April.
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Despite current slowdown, manufacturing in Poland is above pre-COVID-19 trend.

Sold production of manufacturing, Poland

Manufacturing production sold, seasonally adjusted by Deloitte (TramoSeats method)
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Source: Deloitte own elaboration based on Statistics Poland (GUS) data and own calculations (constant prices, seasonal adjustment carried-out with TRAMO-SEATS method)
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Mild growth rebound expected in 2024
Recession in Germany dragged down growth in 2023. The year ends with predicted GDP growth of 0.5% (with -2.5% in Estonia and +2.6% in Croatia)
in CE and shrinking by 0.2% in Germany. Growth rebound in 2024 will only be mild as monetary policy in the Eurozone remains restrictive, with CE
economies growing on average at 2.2% (between 1.5% in Czechia and Estonia, and 3.4% in Romania), slightly better at 2.5% when weighted by GDP
as Poland, the largest economy in the region, is expected to grow at a decent 2.7%. This much faster than Germany, which is expected to grow at just
0.5%. So far forecasts for 2025 are not much more optimistic with average CE growth at 2.9% and in Germany at 1.3%.

Forecast consensus real GDP growth rate
Bars represent minimum and maximum forecasts with a median forecast line in the middle.
This illustrates the degree of forecaster uncertainty about economic prospects.
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Disinflation to continue amidst relatively slow economic growth

As economic growth halted or even reversed, 2023 has been a year of disinflation. Despite that, average 2023 inflation remained high, at 10.4% on
average in CE economies (between 7.2% in Slovenia and 17.7% in Hungary) and 6.3% in Germany. Even in 2024 inflation is expected to remain above
target, in CE on average at 4.2% (between 2.8% in Lithuania and 6.0% in Poland) and 2.9% in Germany. Hungary has been normalizing rates from
high levels (18% through the quick deposit facility, phased out in October), managing to reach 5.5% by the end of December. In 2025 forecasts show
inflation in Germany back at 2.1%, but in CE average remains at 3.0% (between 2.2% in Slovakia and 4.0% in Poland).

Forecast consensus inflation rate (HICP, yearly average)
Bars represent minimum and maximum forecasts with a median forecast line in the middle.
This illustrates the degree of forecaster uncertainty about economic prospects.
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Source: Deloitte own elaboration based on European Commission, IMF, ING, Kopint-Tarki, Nordea, S&P, SEB, Swedbank, UniCredit, WH Halle, and WIIW forecasts from September to mid-October 2023. 5-8 forecasts per country-year 2023 and
2024 (median 6), 5-8 forecasts per country-year 2025 (median 6).
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Economic forecast uncertainties in Poland for 2024
In 2024, many more or less likely events could substantially (dependent on their scale) alter the macroeconomic outlook for the year.

Factor Most affected sectors
GDP growth Inflation PLN exchange
- -

Continued inflation in US and EU for longer than expected could delay Tradable-goods industries (manufacturing),
policy rate cuts by FED and ECB Construction, Finance

Tradable-goods industries (manufacturing),
Construction, Finance

Disinflation in US and EU faster than expected fall in inflation could
pave the way for sooner policy rate cuts by FED and ECB

Al and automatization

Recession in Germany weakness of German industry coupled with Tradable-goods industries (manufacturing)

budgetary issues could prolong economic woes

Economic crisis in China Tradable-goods industries (manufacturing)

(slowdown in export-oriented Germany and thus CE)

Protectionism under disguise of industrial policies rising tariffs and Tradable-goods industries (manufacturing)
subsidies for domestic industries would lower efficiency of global value

chains

FMCG (increase with refugee inflows), foreign direct
investment (decrease with uncertainty)

Escalation of Russian war in Ukraine
(heightened uncertainty in the region, additional refugee inflows)

Geopolitical risks wars and tensions in other geographies could disrupt Tradable-goods industries (manufacturing)
global trade and result in flight to security; for Poland outlook of NATO

is crucial

Prolonged dispute on rule of law in Poland would — delayed Construction (civil engineering), financial sector

disbursement of EU funds, increased legal uncertainty
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Energy sector in Poland — current situation
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Energy sources used in Poland and in the European Union

In Poland, most of energy available is derived from non-renewable resources, such as solid
fossil fuels (lignite, hard coal), natural gas and oil with other petroleum products. Similar
pattern is observed in the EU as a whole...

Energy available in Poland and European Union in 2022, broken down by type of energy product

Poland European Union - overall
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N 4
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Source: Eurostat — Simplified energy balances
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Energy primary production

...even though most of energy produced in the EU is derived from emmission-free energy
sources, such as renewables and nuclear heat. In Poland, over two thirds of primary
production is derived from solid fossil fuels, including high-emmission lignite. The share of
solid fossil fuels in energy production in Poland is one of the highest in the European

Union.

Energy primary production in 2022 broken down by type of energy product

Poland EU27
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Source: Eurostat — Simplified energy balances
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Energy dependency and import structure

Poland have low level of energy dependency compared to other European countries. In 2022, 46% of energy available in Poland was
imported, compared with EU-average of 62%. Most of energy import consisted of oil and petroleum products.
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Changes in the energy import structure after Russian invasion on Ukraine

Prior to February 2022, main Poland’s trading partner of oil and petroleum products had been Russia, and of natural gas - Belarus, its ally.

Due to the invasion and rewsulting embargos and trade limits, the structure of import has changed. Demand for oil and petroleum
products is nowadays satisfied by imports mainly from Norway, Suadi Arabia and other EU countries. Natural gas has been imported
predominantly from EU countries, namely Germany and Denmark.

Import structure of oil and petroleum products 2021-2023
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Import structure of natural gas 2021-2023
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Energy consumption and efficiency

Since 2010, both primary and final energy consumption in Poland has increased, by 2% and 9% respectively. The biggest contributor to the
demand growth has been increase in activities that require energy. At the same time, overall energy intensity of Polish economy has

decreased.

Energy consumption in Poland, 2010-2022
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Energy prices

Increase of energy prices in Europe is mainly a result of gas shortages that started to impact
energy markets. Pay-as-clear clearing system, according to which in current situation units
using natural gas set electricity price, has increased burden of the energy crisis on
consumers more than impact of use of the natural gas itself.

Changes of main energy price indicators in Europe
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Electric energy sources

Similarly to energy sources as a whole, most of electricity is produced from fossil fuels, namely hard coal and lignite. About one third of
electricity produced in 2023 came from renewable sources — mostly from wind in winter and sun in summer.

Electricity production in Poland in 2023, broken down by the source
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Electric energy production in Poland

In Poland electric power stations together have 26,2 GW of achievable power. Eight biggest ones account for over three quarters of this
power. Th biggest volumes of electricity are produced in power stations located in central provinces.

Electric power stations in Poland with achievable power over
1000 MW, 2022
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Electricity production in Poland in 2022, broken down by volume
produced in provinces
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Structure of electricity prividers in Poland

Energy sector in Poland is dominated by large energy groups. Together, those enterprises are responisble for about 70% of electricity
available on the Polish market. Moreover, they are responsible for activities beyond electricity distribution, such as mining and power

generation.

Geographical breakdown of distribution of electricity

among enterprises
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Heating in Poland

In Poland heat is generated by approx. 400 companies — Poland’s district heating market is the second largest in Europe, after Germany.
More than half of households in Poland use district heating for space heating. In district heating networks in larger cities CHP is popular —
share of heat generated in CHP in 2022 was 62,1% of total heat generated. Heating companies in Poland face extremely low profitability

rates and rising investment needs.

Structure of energy sources used in heating by heating
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Changing regulatory framework
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European regulatory landscape of energy sector

The current European regulatory framework for energy was built on the EU’s substantial ‘Fit For 55" package, which was initially aimed at
aligning all climate and energy targets. This was successively modified by the REPowerEU plan, whose aim was to rapidly and completely
phase out dependency on Russian fossil fuels. Ambitious targets and regulations set by the EU put pressure on Polish energy sector to
transform to be more green and efficient.

European Green Deal REPowerEU

It aims to make the EU’s climate, energy, transport and taxation policies fit for reducing net REPowerEU is a plan launched by the European Commission in May 2022 in response to the
green.hous.e gas emissions by at least 55% by 2030, cgmpared ’Fo 1990.Ievels, with a goal'of hardships and global energy market disruption caused by Russia’s invasion of Ukraine. Plan
reaching climate neutrality by 2050, as set out as a binding obligation in the European Climate aims to reduce the EU’s dependency on Russian fossil fuels, introduce gas price caps, secure
Law. The energy objectives are decisive: producing cleaner energy and investing in renovated, affordable energy supplies, save energy, and invest in renewables.

energy-efficient buildings.

Renewable Energy Directive

The latest amendment of the document, RED 1V, aims to accelerate the deployment of
renewable energy. Parliament and the Council informally agreed to raise the 2030
renewable energy sources target to 42.5% by 2030, with the aim of achieving 45%.

Energy Efficiency Directive

The EU's Energy Efficiency Directive, effective since October 2023, mandates a 11.7%
reduction in primary and final energy consumption by 2030, compared to 2020 forecasts.
The directive emphasizes public sector leadership and impose specific yearly targets in
improving energy efficiency of public institutions.
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Decarbonisation of the economy is encouraged by EU’s regulations

on carbon emissions

Decarbonisation of the economy imposes pressure on energy sector because of the demand
of businesses for clear energy and electricity produced from RES. Those needs are increasing
due to legal obligations or other external pressures to decarbonise the business.
Decarbonisation efforts are especially crucial for companies from energy-intensive sectors,
but are not limited to them.

CSRD

Corporate Sustainability Reporting Directive (CSRD) set the standard according to which EU-based companies will be
obliged to report their impact on climate and environment and also to create decarbonisation strategy compliant with
Paris agreement.

EU ETS

EU ETS is an European emission trading system that covers selected, energy- and emission-intensive sectors. The scheme
prescribes the acquisition of EUAs (European Union Allowances) in an amount corresponding to the emissions of the
installation. System covers selected GHG-emitting installations, such as electricity and heat generation facilities and oil
refineries. Nowadays, selected installations receive EUAs pool free of chargé, but from 2026 EUAs pool for the most
polluting installations will be conditional on the setting-up and implementation of climate-neutrality plans.

CBAM

CBAM (Carbon Border Adjustment Mechanism) is a mechanism that imposes additional restrictions, obligations and a
costs (related to the generation of CO2) on selected goods imported into the European Union and produced by emission-
intensive industries, including the electricity sector. Suppliers with low emission levels will be more competitive due to
lower CBAM-related costs. Full implementation of CBAM is expected in 2026, but transition period has started in 2023.
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Cascading decarbonisation strategies as a driver of
decarbonisation of Poland’s economy

Decarbonisation strategies to be effective should be applied in the whole supply chain.
As a result, increasing numer of foreign companies to fulfill their decarbonisation goals
put Polish suppliers under decarbonisation pressure.

Number of companies from Germany and Poland in Science Based Targets initiative in 2020 vs. 2024

453
One of the methodologies that can be used

to design a decarbonisation strategy is the
one created by Science Based Targets

Growth by 1640%
in only four years

Germany initiative (SBTi).
26 SBTi  provides detailed  assumptions
I— regarding ~definition of decarbonisation
2020 2024 targets that are in line with the Paris
Agreement.
Compared to their German counterparts, Polish
companies are only at the beggining of their
decarbonisation journey
Poland
1 22
|
2020 2024

Source: Companies taking action - Science Based Targets
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Polish regulations of energy sector

Regulatory base for Poland’s energy sector are Polish Energy Law, EU’s regulations and legal
acts that adopts EU’s directives. Nevertheless, there are also legal acts that are not derived
from European regulations and are products of Polish legislature.

Selected legal acts that regulate energy sector in Poland
*  Energy law (Ustawa z dnia 10 kwietnia 1997 r. - Prawo energetyczne)

* Act on bio-components and liquid biofuels (Ustawa z dnia 25 sierpnia 2006 r. o biokomponentach i
biopaliwach)

* Renewable energy sources act (Ustawa z dnia 20 lutego 2015 r. o odnawialnych Zrédtach energii)
*  Energy Efficiency Act (Ustawa z dnia 20 maja 2016 r. o efektywnosci energetycznej)
* Capacity Market Act (Ustawa z dnia 8 grudnia 2017 r. o rynku mocy)

* Act on the compensation scheme for energy-intensive sectors and subsectors (Ustawa z dnia 19
lipca 2019 r. o systemie rekompensat dla sektorow i podsektoréow energochtonnych)
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Capacity market

Capacity market is a regulatory tool which aim is to ensure longlasting electric energy security for Poland. Supply auctions are held 5 years
in advance. The capacity contracts concluded thorugh auctions are Rules of capacity market are updated on the regular basis — for
instance since 2028 coal-based power plants will be not able to be supplier. Because of increased role of RES, energy storage units are
playing increasingly important role in capacity market.

Capacity market suppliers types: Regulatory changes of capacity market are clearly visible in the results of auctions
Demand side response units - entities Results of the first three auctions
capable of reducing their energy 100%
consumption from the grid through the use < _
of controlled off-take or their generating g 80%
units - e.g. an industrial plant that will reduce u Others & 0%
its demand for power from the system during mDSR E
an emergency by running generators Natural gas 8 20%

ks

Generation units — entities authorised to m Coal 2 0%
supply electricity to the grid - e.g. power g
plants or CHP 0%

. 1st auction 2nd auction 3rd auction
Energy storage units ) .
m Others (including Results of the last three auctions
foreign entities)
100%
M Energy storage . I
S
= 80%
(9]
Co-incineration 'gn
(including S 60%
biomass) £
® Hydropower § 40%
ks
mDSR S 20%
=
(%]
Natural gas 0%

6th auction 7th auction 8th auction
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Investment needs and opportunities
Energy sector in Poland is in need of funding. Significant part of energy in Poland is produced in old energy plants that due to their age are
not only ineffective but also have high failure rates. Maintenance of old energy plants additionally increases cost of energy transformation.
Moreover, energy transfromation is slowed by outdated grid infrastructure with insufficient capacity. It is estimated that there is a
significant investment gap even considering possible additional funding from the state and the EU for energy and companies.

Outdated and unreliable power plants

Average age of coal/lignite powered power plant,
which produce most of the electricty, in Poland is
about 50 years. Moreover, 30% of capacity is

located in power plants aged 50 years and more.!

Grid infrastructure in need of modernisation

Energy-transition related high investment needs

A growing problem in the development of RES in
Poland is the rapidly increasing number of refusals to
connect to the electricity grid. The most common
reason is the lack of technical conditions. The problems
include old infrastructure (much of it is over 40 years
old) and the low density of power lines (there are only
41 km per 1,000 km2 of land in Poland’3 Another
significant problem is the fact that as many as about %
of the power lines in Poland are overhead networks,
which are exposed to increasingly intense weather
events, which increases failure rate.

1. Polski Instytut Ekonomiczny (2023), Scenariusze polskiego miksu energetycznego 2040
2. PKEE (2022), Polska $ciezka transformacji energetycznej
3. To compare, in Germany it is more than twice of that (100 km)
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It is estmated that only by 2030 investment needs in the
energy and heating sectors will amount to approx. 135 bilion
EUR. Considering own funding of the sector and received
financial aid that could be available, there is still an investment
gap of 8 bilion EUR that needs to be addressed.?
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1. Polski Instytut Ekonomiczny (2023), Scenariusze polskiego miksu energetycznego 2040
2. PKEE (2022), Polska $ciezka transformacji energetycznej
3. To compare, in Germany it is more than twice of that (100 km)
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Investment needs and opportunities

Transformation of heating sector is a challenge, especially considering its dispersion and financing possibilities of many companies. Energy
storage facilities however, represent a huge investment potential because of early stage of development and growing demand and needs.

Energy storage facilities Heating in urgent need of transformation
Energy storage facilities play an impc'>rtant role in baIanFing the energy system. In Poland vast majority of district heating systems is energy inefficient? and disparities
The development of energy storage is at an early stage in Poland, but the between systems in smaller towns and bigger cities are massive. Environmental
potential is significant. Currently, in the register of large-scale energy storage protection requirements and decarbonisation requirements according to EU climate
facilities compiled by Polish Energetic Systems, there are two storage facilities policy are forcing heating companies to invest in:
with a total installed capacity of 1.25 GW. However, even 30 more of them may + changing energy sources to more environmentally friendly (biofuels, renewables),
be connected over the next years. Eight of them have already a settled time for + development and modernisation of distribution grids3
connection (the latest is irf 2030), for a to‘tal installe'd capat?ity _Of 19GwW.! Heating companies, especially ones in smaller towns, Przedsiebiorstwa cieptownicze,
Prosumer energy storage is also growing in popularity, which is supported by szczegdlnie w mniejszych miejscowosciach, do not have sufficient resources required
subsidies for their purchase. for modernisation, which is even further worsens by their negative profitability.

Efficiency of district heating systems
1%

>500k cities | s o —
200-499k cities

S % 2%

100k-199k cities |G —.

1. PSE-list of planned connections of energy storage units to the grid LINK

2. Polish energy law considers a district heating system to be energy efficient if heat is comes from at least 20k-99k towns _
50% from RES or 50% from waste (RDF) or 75% (conventional energy sources) or 50% (if RES/RDF is used) of
heat is generated in CHP. Since 2035: at least 50% of heat is generated from combined RES and RDF but <20k towns _
share of RES in this set is no smaller than 20%.

3. Ciepto ucieka, czas ucieka - rozwdj efektywnych systemdw cieptowniczych - Najwyzsza Izba Kontroli o o
(nik.gov.pl) LINK M Efficient ™ Not efficient

Source: Polityka Insight (2020). Ciepto do zmiany LINK
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2. Polish energy law considers a district heating system to be energy efficient if heat is comes from at least

50% from RES or 50% from waste (RDF) or 75% (conventional energy sources) or 50% (if RES/RDF is used) of 20k-99k towns [

heat is generated in CHP. Since 2035: at least 50% of heat is generated from combined RES and RDF but

share of RES in this set is no smaller than 20%. <20k towns G

3. Ciepto ucieka, czas ucieka - rozwdj efektywnych systemdw cieptowniczych - Najwyzsza Izba Kontroli
(nik-gov.pl) LINK M Efficient M Not efficient

Source: Polityka Insight (2020). Ciepto do zmiany LINK
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Energy Policy of Poland until 2040

The goal of energy policy of Poland until 2040 is energy security —and at the same time to
provide competitiveness of the economy, energy efficiency, and to decrease environmental
impact of the energy sector — taking into consideration optimal usage of own energy Current targets assume that Poland’s
resources. Current version of the document has been published in 2021. energy sector in 2040 will rely mainly on

coal. Goals related to share of RES in
energy mix in 2030 are not ambitious

1. Optimal use of own energy sources (already achieved) and lower than targets
2. Development of electricity generation and network infrastructure set by EU.

Legally binding objectives of the policy

3. Diversification of supplies and expansion of the network infrastructure of natural
gas, crude oil and liquid fuels

Modifications to the document has been

4. Development of energy markets 5
_ proposed. However, they weren’t adpoted
5. Implementation of nuclear power :
by the previous government. It can be
6. Development of renewable energy sources L% .
o _ _ expected that proposed modifications of
7. Development of district heating and cogeneration 4 :
o the energy policy may be subject to
8. Improvement of energy efficiency ’ : A
changes, especially considering that new
Policy targets government ER larger  ambitions
*  no more than 56% of coal in electricity production in 2030 considering energy sector transformation.

. at least 23% of RES in gross final energy consumption in 2030

. implementation of nuclear energy in 2033

. 30% reduction in GHG emissions by 2030 (compared to 1990)

. 23% reduction in primary energy consumption by 2030 (compared to the PRIMES2007 projection)

Source:

ilg Polityka Energetyczna Polski do 2040 r. (PEP2040) - Portal

Interoperacyjnosci i Architektury - Portal Gov.pl (www.gov.pl
2. Zatozenia do aktualizacji Polityki Energetycznej Polski do 2040 r. (PEP2040

—wzmochienie bezpieczenstwa i niezaleznosci energetycznej - Kancelaria
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Clean energy potential
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Renewable energy sources (RES)

Poland has one of the most dynamic RES sectors in Europe. In the last ten years volume of electircity produced from RES more than

doubled. Nevertheless, share of renewables in total electricity production need to be significantly improved, especially considering rising
prices of fossil fuels.

Development of electricity production from renewable sources
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Nuclear energy

Nuclear energy has been perceived as a strategic component of energy transformation in
Poland by the previous government. This resulted in creation of Polish Nuclear Energy
Programme and pursuing actions towards building commercial nuclear power plants to
start operating in 2030s.

Small modular reactors (SMRs)

SMRs are intended to be smaller reactors of up to 300

MW (small) or 300-700 MW (medium). Small modular
Large nuclear power plants to be constucted in Poland reactors have a role to play in the energy transition as

support for the big nuclear power plants.Currently,

. . following companies plan to build such reactors:
Lubiatowo-Kopalino > g R
o Orlen Synthos Green Energy
Companies: PEJ (Poland) &
Westinghouse — Bechtel (USA) *  KGHM

Planned opening: 2033 *  Ciech
Planned capacity: 3750 MW

Technology: large light water reactors

Konin-Patnow

Companies: PGE PAK Energia Jagdrowa
(Poland) & KHNP (Korea)

Planned opening: 2035
Planned capacity: 2800 MW

Technology: large pressurized water
reactors
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1% PGE PAK Energia Jgdrowa (
R—52F) & KHNP (8E)
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Biogas

Polish govenrmnet has an ambition to make a biogas important supplementary energy source
of the Polish energy mix. Nowadays, even though Poland has large biogas potential, electric
plants powered by them are responsible for approx. 1% of total power capacity of RES.

@ Potential

According to the estimates of Ministry of Agriculture and Rural Development, there is a
possibility to obtain more than 7.8 bn m3 of agricultural biogas per year. It translates into 2 GW
of power generated.

When including raw materials from agri-food processing as well, this potential could be up to
twice as high.

The potential is also substantial for waste-fuelled municipal biogas plants.

@ Regulatory changes

In September 2023, regulation on facilitating the preparation and implementation of
investments in agricultural biogas plants and their operation came into force. The law can
contribute to more dynamic devlopment of the sector in Poland.

Currently, there are 136 registered agricultural biogas producers in Poland.
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Hydropower

Poland has great tradition of hydropower — the oldest hydropower plants in Poland are over
100 years old. In Poland, compared to other countries, the use of hydro-energy potential is
rather lower, which is largely due to climate conditions, average rainfall and terrain. Electricity
produced from hydroenergy accounts for about 1,5% of total electric energy produced in
Poland.

Largest hydropower plants in Poland

_ Technology Achievable power (MW)

Zarnowiec Pumped-storage 716
Porgbka-Zar Pumped-storage, underground 500
Solina-Myczkowce Pumped-storage & run-of-the-river 200
Witoctawek Run-of-the-river 162
Zydowo Pumped-storage 150

@ Potential

Due to the energy storage capabilities, construction of new pumped-storage power plants,
first since many decades, is planned. It can be expected that in coming years, an increase of
interest in hydropower will be observed.

@ Regulatory changes

New regulations on this matter, which came into force in 2023, are designed to facilitiate procedures
related to such investments.
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Offshore and onshore wind energy

Due to strong winds, especially in the norther part of the country, Poland has great potential
for further development of wind energy. Despite regulatory difficulties in wind farm locating,
wind is the main RES during winter in Poland. Currently, there are only onshore wind farms in
Poland, with ambitous plans regarding offshore wind farms development.

6 The installed capacity of wind power plants in Poland is approximately 9 GW. Wind energy in
Poland is currently produced on onshore wind farms exclusively.

@ Regulatory changes — 10H rule

The development of onshore wind farms has so far been limited by the so-called 10H rule. In 2023 the
rule has been liberalised - it is now possible for local authorities to reduce the allowed distance of wind
turbines down to a minimum of 700m from residential buildings. Despite location difficulties in
previous years, investments are present — Poland is on the third place in the EU considering investment

value in onshore wind farms.

@ Potential

Poland does not have offshore wind farms but has great potential in this area. The offshore potential
is estimated to be as much as 33 GW with an expected average annual electric energy production of
130 TWh, which translates into 57% of Poland’s annual electricity demand.

Currently, offshore wind farms projects with total installed capacity of approx. 8.4 GW are pursued.

© 2024 Deloitte Advisory Sp. z 0.0. sp. k.
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Solar energy — PV panels

Dominating technology used to convert sunlight into energy in Poland is photovoltaics (PV).
Rapid expansion of this technology in previous years was previously driven by residential
prosumer installations, which are the vast majority of PV installations in Poland.

The installed capacity of PV in Poland is approximately 16 GW, which is more than half of the installed
RES capacity. Most of the installed capacity is in independent power plants, including prosumer
installations - the installed capacity of commercial PV power plants is around 1 GW.

Largest PV plants in Poland

_ Achievable power (MW)

Zwartowo 204
Brudzew 70
Witnica 64
Wielbark 62
Stepien 58

@ Potential

The capacity of PV power plants is limited i.a. by the low sun exposure in Poland for most of the year.
Therefore, although PV panels are an important RES in summer montbhs, it is not possible to make it
the lead one.
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Poland: Recovery and Resilience Plan (so called '‘KPO’)

Recovery and Resilience Plan (RRP) is non-repayable grant EUR 23.85 bn, loan EUR 11.51 bn, for a total of EUR 35.36 bn or PLN 158.5
bn. Poland applied for additional 23 bn loan for a total of EUR 34.5 bn loan on 31 August 2023. If the EC agrees, the RRP would total
more than EUR 58 bn, to be spent by the end of 2026, with the biggest share of the grant dedicated into development of green energy.
However, the actual payments then rely upon completion of agreed almost 300 milestones and targets by Poland.

RRP PLN bn Total designated spending of the RRP

Grants 106.9

Loans 51.6

Total 158.5 A. Economic
resilience and

PFR reserve (2022) 12.5 E. Green competitiveness

mobility 13%
Actually allocated 0.92 21%

Green energy sub-components

D. Healthcare

. Increasing energy efficiency of the economy i
effectiveness
. Increasing usage of RES and developing alternative fuels infrastructure and accessibility
. Adapting to climate change and reducing negative environmental impact 1255 B(;:erfgin
. . . . . Digital 39%
Biggest investments in the green energy component included in RRP C. Digita
transformation
* Construction of offshore wind farms (3.25 bn EUR) 14%

* Replacement of heating sources and improvement of energy efficiency of residential
buildings (3.2 bn EUR)

* Investment in green transformation of cities (2.8 bn EUR)

Source: Krajowy Plan Odbudowy i Zwiekszania Odpornosci Polski (europa.eu)

Largest RRP beneficiaries: https://www.gov.pl/web/planodbudowy/najwieksi-beneficjenci-kpo, Polish Development Fund prefinancing reserve: https://businessinsider.com.pl/gospodarka/pfr-ma-125-mld-zl-ktorymi-sfinansuje-projekty-czekajace-na-srodki-z-
kpo/nbntctw
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https://www.europarl.europa.eu/RegData/etudes/BRIE/2022/733665/EPRS-Briefing-733665-NRRP-Poland-PL.pdf

R—5FER -8 #{E5HE (RRP 'KPO)

R—2 U FDER - R L E(RRP)(E. 238{E5,000 FEURD R ELREDBIALE . 115(81,000 5 EURMDFELE . §13531£6,0005
EUR(1,585{8PLN)M 5% 5, R—F R I1£2023F8 A31HIZIEEMFAE 230f8EUR, #%E345(EEURDFLEZFHELz. MMEBER
MNEIE T NIL. RRPIZHZESS0BEEURLLEELY 2026 E RFETIZAFEITZHEN . BIKEDRKDE NI —2 I R)LF—
DRFEICTETONDZ LTS, 2L, EEOZILWIEIR—FURAEELE=H300D YA IILAN—2 EBHEDZERKIZA M DTV,

RRP PLN bn RRPOE5E X Hi 4
Grants 106.9
Loans 51.6
ARBREDEHEE
Total 158.5 B84 5
13%

PFR reserve (2022) 12.5 E.JU)—VEEYTA

21%
Actually allocated 0.92
F)—VIRIILX—DYTarR—Rok D. ERDEMILE
s BEOIRILXF—HEDEL FoEEYT4

13%

* RESOFBIHARERBRMAL TS DR
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Source: Krajowy Plan Odbudowy i Zwiekszania Odpornosci Polski (europa.eu)

Largest RRP beneficiaries: https://www.gov.pl/web/planodbudowy/najwieksi-beneficjenci-kpo, Polish Development Fund prefinancing reserve: https://businessinsider.com.pl/gospodarka/pfr-ma-125-mld-zl-ktorymi-sfinansuje-projekty-czekajace-na-
srodki-z-kpo/nbntctw
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Subsidies

Currently, most of the subsidies for energy sector in Poland comes from two extensive
European funds. Moreover, there are programmes funded from national funds, such as
subsidies for biogas plants.

European Funds for Modern Economy 2021-2027 (Program Fundusze Europejskie dla Nowoczesnej Gospodarki (FENG)
2021-2027)

The objective of the FENG is to support both large entrepreneurs and SMEs between 2021 and 2027 in the areas of economic
development, innovation, R&D, technology transfer, implementation of the European Green Deal, digitalisation, and economy 4.0.

Forms of support: grant, loan or combined, conditional grants (partly refundable financing)

Budget: approx.. 7.9 bn EUR

European Funds for Infrastructure, Climate and Environment (Program Fundusze Europejskie na Infrastrukture,
Klimat, Srodowisko (FEnIKS or FENX))

FENIKS is the largest national programme across the European Union for climate and environmental investments. It will focus on
achieving the objectives of the European Green Deal, including, among others,:energy efficiency and reducing greenhouse gas
emissions.

Forms of support: grant, loan or combined, conditional grants (partly refundable financing)

Budget for energy sector investments: approx. 6.1 bn EUR

Development of cogeneration based on municipal biogas (Rozwdj kogeneracji w oparciu o biogaz komunalny)
Promoting energy and heat generation through high-efficiency cogeneration using municipal biogas.

Forms of support: grant, loan
Budget: approx. 1.5 bn PLN

Energy Plus Programme (Program Energia Plus)

The objective of the programme is to reduce the negative impact of businesses on the environment, including improving air quality,
through supporting investment projects.

Forms of support: loan
Budget: approx. 131 min EUR

© 2024 Deloitte Advisory Sp. z 0.0. sp. k.
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Schedule of calls for proposals for the European Funds for Infrastructure, Climate, Environment

2021-2027

Improving energy efficiency in historic public buildings (including installation of RES) 29.02.2024-29.04.2024

District heating/cooling network efficient district heating system, including cogeneration sources 04.03.2024-15.04.2024

Construction, reconstruction, modernisation and expansion of renewable energy sources for the
production of biomethane with connection to the gas grid - call for final recipients of support.
Construction or expansion of renewable energy sources for the production of electricity and/or heat 29.02.2024-13.05.2024
from biogas with energy storage facilities for the RES source and connection to the grid, including
infrastructure for the use of cogenerated heat - call for final recipients of support.

Construction, expansion and modernisation of intelligent gas transmission networks with associated

) 30.08.2023-30.06.2025
infrastructure

Construction, expansion and modernisation of intelligent gas transmission networks with associated

) 29.12.2023-22.04.2024
infrastructure

Construction and modernisation of the smart electricity grid (transmission) 30.06.2023-30.06.2025
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