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This booklet summarizes the Polish Electricity Association (pol. Polski Komitet 
Energii Elektrycznej, PKEE) report about the transition of the polish energy 
sector in the scope of achievements and further actions in the implementation of 
the climate and energy policy by the energy sector.
Reducing greenhouse gas (GHG) emissions and the negative impact humans 
have on the environment are at the heart of climate policy at global and European 
Union (EU) levels. The implementation of an ambitious climate policy places 
the EU in the role of a world leader in climate protection, with the long-term 
goal of achieving climate neutrality by 2050. Poland, which is a Member State of 
the EU since 2004, is also committed to achieving these climate goals. 
Poland is also actively involved in global initiatives in the field of climate policy by 
being a party to the United Nations Framework Convention on Climate Change 
(UNFCCC) since 1994 and the Kyoto Protocol since 2002, and ratifying the Doha 
Amendment and Paris Agreement. 
The scope of transformation of the Polish energy sector is much wider and 
more expensive than in the majority of EU countries. One of the main reasons 
behind it is very specific historical conditions and a high proportion of coal in 
the energy production mix. Transitioning to renewable energy as a main source 
of energy requires not only a technological reconstruction of the energy sector, 
but also a significant increase of production of renewable energy for the purpose 
of replacing fossil fuels in transport and heat production (among others). 
Moreover, an additional challenge for the reconstruction of the energy sector in 
the upcoming years will be the implementation of the transition in the conditions 
of destabilized fuels and electricity markets.
Conducting a swift energy transition in Poland requires full commitment from all 
interested parties. Power companies play a crucial role in this process as they are 
at the forefront of the fuel and energy transition. The impact of GHG emissions 
on climate change, care for human health, need for sustainable development, 
and minimizing the impact of energy sector on the environment are factors 
which motivate energy companies to carry out ambitious actions towards energy 
transition.
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01
Implementation of 
the climate policy in Poland  
Poland takes an active part in all UN climate 
protection actions, which is proven by the fact that 
the first global obligation of a 6% reduction in GHG 
emissions was fulfilled in advance1. Further global 
obligations were undertaken by Poland as a part 
of the EU. EU’s ambition is to become a leader in 
climate protection actions and the EU was the first 
to present the ambitious target of achieving 
climate neutrality by 2050. The first EU targets 
for 2020 assumed reduction of GHG emissions by 
20% and for 2030 the target was increased up to 
as much as 40%. The accumulation of undesirable 

1 In 2012 relative to 1990 levels.
2 The arrangements to increase the GHG reduction target to at least 55% by 2030 are included in the regulation containing 

the European Climate Law, which was adopted in July 2021.

phenomena caused by climate change and 
the need to accelerate the reduction of fuel imports 
forced further actions. As a result, the 2030 GHG 
emission reduction target was increased to 55%2. 
To achieve this target European Commission 
prepared a proposal for the “Fit for 55” package. 
Moreover, because of the Russian invasion of 
Ukraine in February 2022 and resulting necessity 
to rapidly reduce EU Member States’ reliance on 
imported energy resources, the EU announced 
a new plan – REPowerEU, which proposes even 
higher targets than the “Fit for 55” package.

Summary of goals resulting from EU regulations until 2030
 

GHG emission reduction

Increase in the share of RES

Increase in energy efficiency

primary energy

final energy

Production 2020

"Clean energy for all Europeans" target

European Climat Law target

"Fit for 55" target REPowerEU target

Source: Own study based on information and documents of the European Commission pertaining to the "Clean Energy for All Europeans" 
“Fit for 55”, and REPowerEU.

Poland has met its EU targets for 2020 
by reducing total GHG emissions by 
more than 20%3. Moreover, the share of 
renewable energy sources (RES) in final 
energy consumption was increased to 
approx. 16.1%4. In relation to the energy 

3 Compared to 1990 levels, based on data from EUROSTAT.
4 Compared to the 15% target, based on data from EUROSTAT.

efficiency increase, the value of primary 
and final energy consumption reached 
96.5 Mtoe and 71 Mtoe, respectively, 
which were close to the targeted 96.4 
Mtoe of primary energy consumption 
and 71.6 Mtoe of final energy 
consumption.

In the long-term perspective, 
the energy transition and counteracting 
climate change in Poland will be 
carried out on the basis of strategic 
documents, most importantly Energy 
Policy of Poland until 2040 (PEP2040).

Forecast of gross energy mix of Poland according to PEP2040 [TWh] 
 

Source: Own study based on PEP2040.
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02
Implementation challenges 
of the transformation
Due to geopolitical conditions until 1990, 
the Polish economy developed at a much slower 
rate than the economies of Western Europe. 
Achieving economic development close to the EU 

5 Poland reduced unit GHG emissions by over 90% relative to the value of Poland’s GDP from 1990 to 2020, according to data 
from the World Bank.

average will result in an increase in electricity 
consumption despite energy savings resulting 
mainly from the implementation of measures to 
improve energy efficiency.

GDP per capita in Poland and EU countries GDP per capita (EU27 = 100) in 2021 according to the purchasing 
power parity of the zloty
 

Source: Own study based on data from EUROSTAT

The energy sector in Poland, due to historical and 
geopolitical conditions, was based on fossil fuels 
- hard coal and lignite. Nevertheless, the share of 
energy generated from low- and zero-emission 

sources is increasing gradually and consistently, 
and therefore the emission intensity of electricity 
production in Poland is steadily decreasing5.

Share of energy carriers in electricity production in 2012 and 2020 and the first half of 2022

6 Based on data from EEX – The European Energy Exchange.
7 First, increased demand for electricity, especially in China and India. Second, adverse weather phenomena including droughts in several regions, cold 

winter in the EU, floods affecting coal production and third, political conditions such as a ban on Chinese coal imports to Australia.
8 According to quotes and indices from ICE Dutch TTF Natural Gas Future, Coal (API2) CIF ARA (ARGUS-McCloskey) Futures.

2012 2020 1st half of 2022

Source: Own study based on data from ARE and GUS
 

Reduction in the production of hard 
coal and lignite is directly connected 
with the reduction of their use by 
the energy sector. The peak of hard 
coal extraction in Poland occurred 30-
50 years later than in countries such 
as France, Great Britain or Germany. 
These countries have shut down 
their mining operations altogether 
only in recent years, which illustrates 
the scale of time that Poland needs to 
effect changes in the mining sector.  
Poland is trying to carry out reforms in 
the mining industry in an evolutionary 
manner, while maintaining social 
protection and creating new jobs. This 
requires the transformation to be 
spread over many years.

In order to avoid sector barriers to 
economic growth, it is necessary to 
maintain a stable supply of electricity 
in the required quantities and at 
acceptable prices.
In recent years, there has been 
a significant increase in the price 
of CO2 emission allowances and 
energy resources. Between February 
2018 and February 2022, the price 
of the allowances increased over 
ten-fold6. Natural gas and hard 
coal prices multiplied several times 
in the last two quarters of 2021 
due to the accumulation of several 
events7 relative to prices observed at 
the beginning of this year8. The Russian 

invasion of Ukraine in February 2022 
further destabilized energy markets, 
especially in Europe, which was heavily 
dependent on imports of energy 
resources.
The destabilization of energy 
commodity markets has led to 
unprecedentedly high electricity prices 
on the wholesale market (mainly due 
to extremely high prices of natural 
gas), reaching up to PLN 1,800/MWh. 
The persistence of such high prices 
would have catastrophic consequences 
for the energy market and end-users, 
and consequently would lead to an 
economic downturn.
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Selected strategic goals GK PGE

Actions that help achieve climate 
neutrality

Actions that help implement 
innovative technologies/

products

Actions that help develop 
network infrastructure

Development of RES through 
construction of onshore and 
offshore wind farms, extensive 
development of photovoltaic 
installations, as well as 
cooperation with clients in the field 
of prosumer installations.

Increasing the Group's energy 
storage capacity. By 2030, at 
least 800 MW are planned 
in energy storage, which 
will contribute to increasing 
the flexibility of production from 
distributed sources and greater 
reliability of the DSO network.

Modernization of backhaul 
networks in order to improve 
energy quality, reliability 
of supplies and increase 
the connection capacity for 
RES. Additionally, elements of 
the smart grid will be developed.

No new investments in the use of 
hard coal (mining and electricity 
generation). The currently 
exploited coal assets are ultimately 
to be transferred to NABE.

Temporary use of natural gas, and 
in the long run, "green gases" such 
as green hydrogen and biogas.

10 11

Implementation challenges of the transformation

Polish Energy Transition Path Polish Energy Transition Path  

Increase in the prices of natural gas and CO2 emission 
allowances and the resulting electricity prices in August and 
September 2022

Increase in the prices of natural gas and CO2 
emission 

allowances and the resulting electricity prices in August and 
September 2022

Source: Own study based on data from World Bank

9 https://eur-lex.europa.eu/legal-content/PL/TXT/?uri=uriserv%3AOJ.LI.2022.261.01.0001.01.POL&toc=OJ%3AL%3A2022%3A261I%3ATOC.
10 According to the content of the Regulation; those using wind, solar, geothermal, hydroenergy from power plants without reservoirs, biomass, waste, 

nuclear and lignite, crude petroleum products, peat.

To mitigate the effects of extremely 
high energy prices in 2022 and in 
forward contracts for 2023, on 
6 October 2022, Council Regulation 
2022/1854 on an emergency 
intervention to address high energy 
prices was published9 (hereinafter 
referred to as the “Regulation”). 
The solutions adopted in the Council 
Regulation include intervention in 
the energy market and the activities 
of its participants, unprecedented in 
the history of the EU. It is based on 
instruments redirecting surplus profits 
to protective measures for end-users 

(establishing a cap on the market 
revenues obtained from electricity 
generation using inframarginal 
technologies10 or a mandatory 
solidarity contribution from surplus 
profits in the oil, gas, coal and refinery 
sectors). Efforts to reduce electricity 
consumption during peak hours are 
also essential.
Poland is actively involved in 
developing intervention solutions at 
the EU level, while simultaneously 
implementing a number of solutions 
at the national level. In September, 
the system regulation was amended, 

specifying the method of calculating 
offer prices on the balancing market. 
The introduction of this regulation 
significantly lowered clearing prices 
on the balancing market, which will 
directly reduce the level of market 
prices in other market segments. 
Regulations developed at both EU and 
national levels are intended to ensure, 
among other things, the ability to 
implement protective measures for 
the most vulnerable end-users.
 

03
Strategic directions of 
development of Polish 
energy groups
Poland’s strategic plans are also reflected in 
the strategies of the largest Polish energy 
groups, which assume a significant increase 

in the share of renewable energy sources and 
the implementation of network investments 
supporting RES integration for the coming years.
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The supporting members of PKEE 
appreciate the impact of ESG on their 

further development. The ESG aspects 
are incorporated into the strategies

 and operation plans of energy 
companies.
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Selected strategic goals GK TAURON

Actions that help achieve climate 
neutrality

Actions that help implement 
innovative technologies/products

Actions that help develop network 
infrastructure

Increasing RES capacity by over 500% 
by 2030 enabling to reach the installed 
capacity of: 

 ■ 1.1 GW in onshore wind farms
 ■ 1.4 GW in PV farm
 ■ 1.0 GW in offshore wind farms, as part 

of cooperation with strategic partners, 
as well as own development. 

Supporting the management of RES 
infrastructure.

Conducting investments aimed at 
ensuring the stability of electricity 
supplies and implementing projects 
related to the modernization and 
expansion of the grid infrastructure, 
which will allow the connection of new 
consumers and renewable sources, 
including the implementation of 100% 
smart meters by 2030.

Developing and implementing new 
technologies that support the „green 
transformation” of heating.

Implementing technology that enables 
the establishment of a significant 
position in the hydrogen economy.

The implementation of the points above 
will allow to reduce the emissivity of 
electricity production from approx. 750 kg 
CO2/MWh in 2021 to approx. 160 kg CO2/
MWh in 2030.

Achieving readiness for 
the construction of a modern 
nuclear energy source generating 
electricity and heat in high-efficiency 
cogeneration.

In terms of network infrastructure, as 
part of heating system, investments will 
be undertaken to: 

 ■ connect new clients (which will 
contribute to reducing so-called „low-
emission”)

 ■ ensure high reliability and quality of 
heat supply and minimize losses in 
heat transmission.  

In the field of district heating – replacing 
existing generation sources, fired with 
coal, with low- and zero-emission units.

Carrying out the digital transformation 
of the TAURON Group.

Intelligent solutions for clients.

Selected strategic goals GK ENEA

Actions that help achieve climate 
neutrality

Actions that help implement 
innovative technologies/products

Actions that help develop network 
infrastructure

Development of renewable energy 
sources through acquisitions, building 
own projects, and with the participation of 
business partners.

Development of new product and 
service packages, such as energy 
storage, which will be key to ensuring 
RES stability and energy security.

Transforming its network infrastructure 
into a Smart Grid.

Separation of assets related to electricity 
generation from conventional coal units to 
NABE from the Group's structures.

Management of elements left over 
from used RES installations and energy 
storage, as well as combustion by-
products from the industrial sector.

Adaptation of the distribution network to 
changes caused by the dynamic increase 
in the number and power of distributed 
sources, in particular by rebuilding 
the passive (unidirectional) network into 
an active (bidirectional) network.

Using gas as a transition fuel to ensure 
energy security. Based on the already 
existing infrastructure, conventional low-
emission sources will stabilize developing 
renewable energy sources.

Selected strategic goals GK ENERGA

Actions that help achieve climate 
neutrality

Actions that help implement 
innovative technologies/products

Actions that help develop network 
infrastructure

Development of renewable energy 
sources (PV, off- and onshore wind farms) 
- By 2030, the Group expects to achieve 
approx. 1.1 GWe of installed capacity in 
onshore RES and participation in OWF 
projects with a capacity of approx. 1.3 
GWe.

Improving the quality of customer 
service through investments such 
as increasing the share of Advanced 
Metering Infrastructure (AMI) installed 
at customers to 100% in 2026 or 
the development of IT tools.

Reconstruction and expansion of 
the distribution network in order to 
improve the reliability of electricity supply, 
connecting electricity sources, increasing 
network flows, and connecting customers.

The activities carried out are to contribute 
to the reduction of CO

2
/MWh emissions 

by 33% in 2030 compared to 2019.

Carrying out a thorough program of 
digitalization and cost reduction.

Participation in the implementation 
of new capacities in gas installations 
and modernization of cogeneration 
installations.
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Strategic directions of development of Polish energy groups

According to the government program, 
the acceleration of investment 
processes is to be achieved, among 
other things, through structural 
changes in the energy sector, including 
the spin-off of coal assets and 
their concentration in the National 
Energy Security Agency (pol. 
Narodowa Agencja Bezpieczeństwa 
Energetycznego, NABE). NABE 
will conduct activities related to 
maintenance and management of 
current coal assets, enabling Polish 

energy companies to accelerate 
investments in low- and zero-emission 
energy sources as well as transmission 
and distribution infrastructure. 
NABE will relieve the energy sector 
of the burden on financial markets 
related to the possession of a coal 
portfolio and facilitate acquisition of 
the necessary capital on the financial 
markets.

NABE is to contain over 70 coal-fired 
units that are currently owned by PGE 
Polska Grupa Energetyczna S.A., ENEA 
S.A., TAURON Polska Energia S.A., and 
ENERGA S.A. (which is currently owned 
by PKN ORLEN S.A.). Coal assets are 
to be purchased by PGE Górnictwo 
i Energetyka Konwencjonalna S.A. (PGE 
GiEK), which will then be transformed 
into NABE. According to the approved 
schedule, NABE will be functional by 
the end of 2022.

04
Opportunities and 
challenges in the field of  
RES and low emission 
electricity sources 
development
The development of RES is one of the key 
aspects of Poland’s energy transition, supporting 
both the achievement of climate goals and 
the improvement of energy security. PEP2040 
assumes a significant increase in RES generation 
capacity – by 2040, 40% of electricity is to 

come from RES, which is an increase of over 23 
percentage points relative to 2020. According 
to the assumptions for the PEP2040 update, 
the share of RES in electricity production may 
increase up to 50% by 2040.

Example of an RES development project carried out by ENERGA
  

Benefits achieved from the implementation of 
the goals of the EU climate and energy policy Distinctive aspect

Total capacity 20 MW Development of renewable energy installations 
with different availability, reducing their impact on 
the balancing of electricity fed into the grid.Annual production of green 

energy 20 000 MWh 

Example of an energy transformation project — Gryf solar farm

The construction of a 20 MW solar power plant is an example of an idea for additional development of land already 
used for electricity generation. The development of PV in Poland is a key element in the development of this type of 
renewable energy in the ORLEN Group.

Source: Own study based on data from ENERGA
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PGE ENERGA ENEA TAURON

Are ESG elements 
included in the strategy?

   

Are ESG elements 
included in operational 
plans?

   

E Example of an 
Environmental 
target

Achieve climate 
neutrality by 2050 at 
the latest

Biodiversity policy 
- systematising the 
approach

Activities for energy 
efficiency

Striving to minimize 
the use of hard coal 
and achieve climate 
neutrality by 2050

S Example of a 
Social target Just transformation

Building social, civic and 
consumer, and ecological 
awareness

Development of 
cooperation with local 
communities (city 
movements and local 
governments)

Supporting activities for 
the public wellbeing and 
effective and transparent 
dialogue

G Example of a 
Governance target ICT security

Development of 
a climate policy, 
Identification of physical 
and regulatory climate 
change risk

Modern, transparent and 
ethical Organizational 
Governance at all levels 
throughout the ENEA 
Group

Management of the 
TAURON Group while 
maintaining corporate 
governance and 
management goals 
related to ESG

An example of an ESG 
project

Competence 
Development Center, 
which creates 
opportunities for 
retraining employees 
related to lignite, 
mainly to specialties 
related to renewable 
energy

The implementation 
of ESG goals has 
been included in the 
Managerial Goals 
Charter

The nationwide 
educational campaign 
#BałtykDlaPokoleń 
(Baltic for Generations), 
the aim of which is 
to draw attention to 
threats to the Baltic Sea 
ecosystem from dumped 
ammunition and chemical 
weapons from WWII 

Investments in 
renewable energy as part 
of the implementation 
of TAURON's Green 
Return, including in post-
industrial areas

Source: Own study based on CSR reports of supporting members of PKEE



Example of an RES development project carried out by TAURON

Construction of the PV Mysłowice solar farm (phase I)

The 37 MW solar farm (with the prospect of expansion) will produce electricity using solar radiation. The supporting structure is placed 
directly on the ground of the combustion waste landfill in Mysłowice, on an area of approx. 50 ha.

Benefits achieved from the implementation of 
the goals of the EU climate and energy policy Distinctive aspect

Annual production of 
green energy

39 000 MWh 
Construction of installations on economically unused areas belonging to the 
TAURON Group - restoration of economic functions. The PV Mysłowice project is 
part of a wider program of building PV installations in post-industrial areas.
In 2020, the first wind farm began operation (5MWp capacity) under the program 
built in the same place where the Jaworzno I Power Plant Used to be located.

Avoided CO2 emissions 30 000 tonnes 

Source: Own study based on data from TAURON 

Additionally, the development of new 
areas such as offshore wind farms 
(OWFs) or nuclear technologies will 

initiate building up of the value chain 
for these sectors, which will support 
creation of new jobs and development 

of competences of Polish workers. 
This will support implementation of 
the concept of just transition.

Example of a project by PGE in relation to Offshore Wind Farm development
 

Example of an energy transformation project — Offshore Wind Farm

The OWF project is implemented in two phases: Baltica 2 and Baltica 3, consisting of the construction and commissioning of an offshore 
wind farm with its connection to the National Power System. The largest offshore wind farm in the Polish part of the Baltic Sea is a joint 
investment between PGE and Ørsted, for the implementation of which 181 wind turbines located on an area of 582 km2 will be used.

Benefits achieved from the implementation of the goals of the EU 
climate and energy policy Distinctive aspect

Total capacity 2544 MW The use of a 275 kV export cable for the first time in the world 
in an OWF investment and the use of a modern type of "TP less 
monopile" foundation.Avoided CO2 emissions 8 013 600 tonnes 

Source: Own study based on data from PGE

The rapid development of weather-
dependent RES could give rise to 
challenges related to discrepancy 
of RES-based electricity generation 
and final energy consumption, as 
well as challenges related to its 
transmission, storage or reservation. 

The development of distributed 
energy sources changes the nature 
of distribution network operations 
through two-way power flows and 
the need to address fluctuations in 
network performance. It is therefore 
necessary to direct adequate sources 

for the expansion and reconstruction 
of networks, development of long 
and short term energy storages and 
infrastructure supporting network 
management. 

i
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Opportunities and 
challenges in the field of 
electricity transmission 
and distribution
Development of transmission and distribution 
networks is an important element of the transition 
of the power system in Poland. Without further 
development of the networks supported by 
adequate investment outlays, it will not be 
possible to increase the share of renewable 
energy sources or introduce nuclear energy to 
the system. As a result, this can be a barrier for 
energy transition in general.
Support in operation of the transmission 
network and development of cross-border 
electricity flows will be possible thanks to 
development of interconnections such as, among 
others, “Harmony Link” between Poland and 
Lithuania. Due to the planned further significant 
development of cross-border connections and 
new energy sources (including offshore wind 
farms and nuclear power plants) located in 
the northern part of Poland, investments in 
the transmission network will be necessary 
to enable connection of large facilities and 
transmission of energy from the north to 
the south. In total, the investment costs for 
development of transmission networks can reach 
up to 7 bn EUR11.

11 Based on data from PSE.

Changing the country’s electricity system from 
a centralized model based on one-way power 
flow from large sources to consumers to a model 
with a significant share of distributed generation 
sources requires transition into active networks 
enabling two-way power flow. Distribution 
networks will have to operate in a more flexible 
manner while maintaining stable operating 
parameters and enabling the connection of 
new distributed energy sources. This requires 
significant reconstruction and expansion of 
the grid. Such investments will require significant 
financial outlays borne by both distribution system 
operators and entire energy groups. The largest 
of these, i.e. PGE, TAURON, ENEA and ENERGA, 
intend to allocate half of their investment outlays 
to projects in this area according to their strategic 
documents. As part of these measures, apart 
from reconstruction of the network, installing 
smart meters, digitization, and automation of 
the network and of network services is planned.



Example of a project by ENEA in relation to distribution networks
 

Example of an energy transformation project — Increasing the potential of the ENEA Operator power network to receive 
energy from renewable energy

The aim of the project is to increase the possibility of connecting sources of renewable energy electricity by building new and 
reconstructing the existing power network, while maintaining the parameters of energy supplied and minimizing the risk of failure and 
interruptions in energy supply (significant barriers to the development of renewable energy will be lifted).

Benefits achieved from the implementation of the goals of the EU 
climate and energy policy Distinctive aspect

Additional ability to connect RES 
to the network 422 MW

As a result of the implementation of Smart Grid projects, 
new functionality of intelligent power infrastructure will be 
implemented:

 ■ dynamic reconfiguration of the network to optimize 
functioning,

 ■ active and passive flow control (including control of distributed 
sources).

Annual CO2 reduction 990 504 tonnes 

Source: Own study based on data from ENEA

12 Based on data provided by Polish Power Transmission and Distribution Association (PTPiREE) on the Charter of Effective Transformation.

Outlays for the implementation of 
investments in the distribution sector 
may reach as much as 30 billion EUR12 
by 2030. For the implementation 

of such large investment programs 
in such a short time, additional 
financial support utilizing national 
and EU funding is necessary as well 

as allowing the use of simplified 
procedures for obtaining the required 
permits. 

i
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Opportunities and 
challenges in the field of 
district heating
District heating in Poland, similarly to the energy 
sector, has developed based on the use of fossil 
fuels. Currently the most commonly used source 
of renewable energy is biomass, which accounts 
for almost 10% of total heat production, with 
the remaining sources representing less than 1% 
of share in the heat generation structure.
Larger district heating systems are generally 
supplied with heat from combined heat and 
power (CHP) sources, but there are still many 
systems powered by water boilers that can be 

13 As part of the proposal for a Directive of the European Parliament and of the Council on energy efficiency (recast) 
(COM/2021/558).

replaced by CHP sources. Increasing the share of 
high-efficiency cogeneration makes it possible 
to use primary energy more efficiently and thus 
to reduce GHG emissions. Transitionally, further 
reduction of GHG emissions may take place by 
replacing coal-fired units with those fuelled by 
natural gas. In the long term, fossil fuels used 
in cogeneration systems will be replaced by 
renewable gases such as green hydrogen or 
biomethane.

Example of a project by ENEA in relation to the development of the district heating sector
 

Example of an energy transformation project — Construction of a biomass cogeneration unit

The project includes the construction of a completely new unit using the existing infrastructure, which will 
constitute the production base for the district heating system of the city of Białystok. It will guarantee the supply 
of heat to residents, as well as reduce the generation of heat in coal units on the premises of CHP Białystok and 
the Zachód Heat Plant.

Benefits achieved from the implementation of 
the goals of the EU climate and energy policy Distinctive aspect

Annual production of green 
energy

423 809 MWh Equipping the unit with a heat recovery system and 
a heat pump, which will improve the efficiency of 
source generation.

Source: Own study based on data from ENEA

The district heating sector is facing many 
challenges in the field of energy transition. It is 
necessary to almost completely reconstruct heat 
supply sources, reconstruct the network to enable 
cooperation with distributed sources, mainly 
weather-dependent RES.

It should be emphasized that the planned 
legislative changes as part of the “Fit for 55” 
package13 involve, among other things, stricter 
requirements for the recognition of a given district 
heating system as energy-efficient. According to 
the draft amendment to the Energy Efficiency 

18 19

Opportunities and challenges in the field of electricity transmission and distribution
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iDirective14 from 2021, the first 
tightening of the requirements will 
take place in 2026, and then in 2035, 
2045, and 2050. In accordance with 
the European Commission’s (EC) 
proposal, from 2050 an efficient 
district heating and cooling system 
should be powered only by heat 
from RES and waste heat, however 
heat from RES must be equal to 
at least 60%. At the same time, 
the draft amendment provides 
for the introduction of a direct CO2 
emission factor for high-efficiency 
cogeneration units (based on fossil 
fuels) of 270 gCO2/kWh, which 
means coal-fired sources could not 
be considered as high-efficiency 

14 Draft amendment to the Directive of the European Parliament and of the Council on energy efficiency (recast) (COM/2021/558).
15 Based on data from KOBIZE for 2019.

cogeneration units (the emission 
factor of coal-fired units per unit 
of energy in fuel was approx. 
340 gCO2/kWh15). As a consequence 
of the this situation – in agreement 
with the EC’s proposal – district 
heating systems that are based 
upon coal-fired cogeneration units, 
from January 1, 2026 will not be able 
to obtain or maintain the status of 
energy-efficient district heating and 
cooling system (according to the EC’s 
proposal, from 2026 the minimum 
share of high-efficiency cogeneration 
in the system must be equal to 
at least 80% for the system to be 
considered energy-efficient).

Companies whose systems do not 
obtain the status of an efficient 
district heating and cooling system 
will not obtain support from 
public funds (EU or national) for 
network infrastructure projects. 
The participation of such funds is 
necessary for the implementation 
of investment activities related to 
the reconstruction of district heating 
systems. In view of the above, it is 
paramount to continue efforts that 
aim to ease these requirements or 
to introduce exemptions for Member 
States with a very high share of coal 
in district heating.
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Opportunities and 
challenges in the fields of 
energy storage as well as 
hydrogen projects
Weather-dependent RES will have an increasing 
share in the Polish energy mix. Consequently, 
in order to enable further development and use 
of RES, it will be necessary to invest in energy 
storage solutions.
Large-scale short-term storage facilities can 
store large amounts of energy from large-scale 
sources (nuclear power and partly OWFs) for 
peak consumption periods. Another function of 
such storage facilities will be to store energy 
generated cyclically, but only for a part of the day 

(e.g. photovoltaic (PV) sources), ensuring an 
almost constant power supply to large loads (e.g. 
batteries or electrolysers). Currently, pumped 
storage power plants (PSPs) have the largest 
share in such storage facilities, but further 
development of this technology is limited due to 
the small number of suitable locations for PSP 
construction. Battery storage technologies, which 
are constantly being improved, have significantly 
higher development potential.

Example of a project by PGE in relation to the development of large-scale energy storage

Example of an energy transformation project — Commercial Hybrid Electricity Storage

A project aimed at connecting the existing 716 MW PSP Żarnowiec hydroelectric power plant with a Battery 
Electricity Storage facility with power of at least 200 MW and a capacity of over 820 MWh. The resulting innovative 
hybrid installation, with a capacity of over 4.6 GWh, will correspond to the capacity of the largest conventional 
power units in Poland. The implementation of the project depends on obtaining external financing sources.

Benefits achieved from the implementation of 
the goals of the EU climate and energy policy Distinctive aspect

Reduction in SOx emissions 700 tonnes Innovative hybrid installation combining mechanical 
and electrochemical storage technologies, allowing for 
the provision of a full catalog of system services.Avoided CO2 emissions* 1 mln tonnes 

*value over 10 years of operation

Source: Own study based on data from PGE
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Opportunities and challenges in the field of district heating
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Small-scale energy storage (mainly 
battery-powered) should be developed 
especially by energy consumers with 
PV sources with the highest energy 
consumption during non-insolation 

hours. Such warehouses can also 
be installed in MV/LV or HV/MV 
network nodes as collective for many 
prosumers. Such an arrangement 
of storage facilities limits the two-

way power flows in the distribution 
networks and may reduce 
the expenditure for their expansion. 

Example of a project by TAURON in relation to the development of small-scale energy storage
 

Example of an energy transformation project - Distributed energy model 2.0 – self-balancing areas of the power grid

The aim of the project is to build and test a pilot installation, microgrids including local energy sources (mainly those producing electricity 
from RES) and the consumers of this energy gathered around them. Additionally, there are energy storage facilities being built in order to 
ensure the stability of energy supply for consumers within the microgrid. 

Benefits achieved from the implementation of the goals of the EU 
climate and energy policy Distinctive aspect

 ■ Increase in the number of dispersed sources using renewable 
energy, as well as reducing CO2 emissions during the operation 
of the microgrid;

 ■ Investigation of an innovative way of managing renewable 
energy sources that allows them to be used in an new way 
and allows for the increase in the attractiveness of these 
technologies.

 ■ The system allows switching to island mode from synchronous 
mode and back.

 ■ Control of production sources such as photovoltaics, wind 
turbines with a vertical axis of rotation, and gas engines, so 
that they cooperate with energy storage facilities and work 
within the microgrid as one device.

Source: Own study based on data from TAURON

Large-scale long-term storages (for 
periods counted in weeks and months), 
can accumulate large amounts of 
energy, mainly for periods of low 

production in wind and PV plants. In 
the future, the role of such storage 
facilities may be played by power-to-
gas-to-power systems – for example, 

by producing hydrogen from electricity 
generated in wind, PV or nuclear power 
plants, hydrogen storage, or electricity 
production in a hydrogen-fired gas unit.

Example of a project by ENERGA in relation to the development of hydrogen technologies

Example of an energy transformation project - Implementation of the goals ORLEN Group’s Hydrogen Strategy untill  2030

The strategy of the ORLEN group until 2030 assumes the construction of a sustainable portfolio in various business areas in which 
hydrogen plays a critical role. The Hydrogen Strategy aims to ensure that the ORLEN Group is a market leader in Central Europe. 
The strategy assumes action in 4 areas: (I) mobility, (II) refining and petrochemicals, (III) industry and energy, and (IV) research and 
development.

Benefits achieved from the implementation of the goals of the 
EU climate and energy policy Distinctive aspect

Enabling the transformation of the Polish economy towards zero 
emissions.

Implementation and development of electrolyser technology.

Source: Own study based on data from ENERGA
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Despite enormous changes in the sector and 
a reduction in employment by approx. 80% 
since 1989, Poland still has a long way to go in 
transforming the mining sector. According to 

16 Mandras, G., and Salotti, S. 2021. Indirect jobs in activities related to coal, peat and oil shale: A RHOMOLO-IO analysis on 
the EU regions. JRC Working Papers on Territorial Modelling and Analysis No. 11/2021, European Commission, Seville, 
JRC127463.

estimates of the Joint Research Center, over 
200,000 people work in mining and directly 
related industries at the EU level16. More than half 
of them work in Poland.

Projected employment in the hard coal mining sector in Poland until 2040 [in thousand persons]
 

Source: Own study based on IBS and ARP data

A smooth and quick transformation towards 
climate neutrality requires a comprehensive 
approach to ongoing changes, which also means 
addressing problems of energy poverty and 
the need to reconstruct the economies of entire 
regions.
Territorial Just Transition Plans have been prepared 
for areas most vulnerable to the effects of 
the energy transition. These documents indicate 
the roadmap for moving away from fossil fuels 
with perspectives till 2030 and 2050. They also 
list the resulting challenges in the social, economic 

and environmental areas. The preparation of 
Territorial Just Transition Plans was supported by 
PKEE members. TAURON was actively involved 
in the development of the Western Lesser 
Poland Territorial Just Transition Plan by joining 
the working team preparing this document. In 
turn, PGE actively supported the process that 
led to the European Commission recognizing in 
2022 the Łódź Voivodeship as one of the regions 
supported by the Just Transition Fund.
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Financing the energy 
transition
Possibility to cover the investment gap using EU and state budget funds [in billion EUR]
 

Source: Own study * till 2030 ** till 2031

18 EY study.
19 EY estimation based on PSE analyses and reports of energy companies.

According to PEP2040, the value of investment 
outlays in the production, transmission and 
distribution of electricity and district heat until 2030 
was estimated at 53 bn EUR. Additionally, taking 
into account the changing market environment, 
including rising EU’s ambitions in terms of the pace 
of energy transition, these outlays may increase 
significantly. The estimated costs of the energy 
transition in the field of electricity, district heating 
and the necessary protective measures by 2030 
may amount to as much as 135 bn EUR18.
Given the scale of investment challenges related 
to the energy transition, these activities cannot 
be implemented only with the use of funds from 
energy groups and potential investors; they also 
require support from national and EU funds. 
The estimated investment potential of energy 
companies and private investors existing in Poland 
indicates that the shortfall may reach at least 77 bn 
EUR19.
Along with its ambitious climate policy goals, 
the EU allocated funds in its 2021-2027 budget 
for supporting the energy transition and created 
mechanisms using funds from the EU emissions 
trading system. It is worth nothing that only part of 
the available funds will be available to the energy 

sector because a significant pool of funds will be 
directed to other entities involved in the energy 
transition. However, even the full use of support 
from EU instruments will not make it possible to 
cover the entire investment gap. Therefore, in order 
to cover the expenditure it will be necessary to, 
inter alia, search for additional sources of funding at 
both national and EU levels.
In this context, effective planning and a reliable 
approach by EU decision-makers and the European 
energy sector to the issue of the energy transition 
are of key importance, as the implementation of 
such broad measures will require significant efforts 
with a long-term impact on both the industry and 
the economy as a whole.
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Regions to be covered by support as part of Just Transition Fund17

 

Eastern Greater Poland
(koniński subregion)

Łódź Voivodeship  
(piotrkowski and sieradzki 

subregions)

Western Lesser Poland   
(oświęcimski subregion)

Lower Silesia  
(wałbrzyski subregion)

Upper Silesia
(bielski, bytomski, gliwicki, katowicki, rybnicki, 
sosnowiecki and tyski subregions)

Source: Own study based on Partnership Agreement with Poland for the implementation of the 2021-2027 Cohesion Policy

17 Final support from the Just Transition Fund may take place upon approval of the Territorial Just Transition Plan.



By 2030, the financial resources of Polish energy 
groups and other investors, as well as the funds 
available under EU instruments, may not be 
sufficient to cover the total investment outlays for 
the energy transition, both in the generation and 
distribution segment. It is necessary to search for 
further sources to support investment financing.

8
Further effective transformation of the energy 
sector requires the use of all available resources 
to stabilize electricity prices as soon as possible. In 
the conditions of economic recession and growing 
energy poverty, there is a risk that the energy 
transition may be slower or even stops altogether.

9

Summary

Summary
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Poland is an active participant of climate protection 
actions both globally and in the EU. As a signatory to 
the UN Climate Convention, Poland fulfilled its global 
obligations to reduce GHG emissions, and as a member 
of EU achieved its 2020 climate targets. Currently it 
continues to implement further reduction plans with full 
commitment.

1

The instability in the global energy commodity market 
that has lasted for over a year has led to a several-fold 
increase in prices, especially of natural gas and hard 
coal. When the situation began to stabilize, Russia’s 
invasion of Ukraine destabilized the market again, 
raising gas prices to never-before-seen levels. This 
situation forces the acceleration of the reduction of 
dependence from imported energy resources, especially 
from Russia. The EU has developed REPowerEU – 
a plan which assumes that further increase in the use 
of RES (by increasing the target regarding RES share in 
final energy consumption) will play a significant role in 
decreasing fuel imports. 

5

The EU aims to achieve climate neutrality by 2050, 
becoming a global leader in this field. Simultaneously, 
pursuit of this goal allows for a reduction in energy 
resource imports, especially hydrocarbons. The EU’s 
operational targets are set for 2030 and 2050. 
Currently, work is underway to set more ambitious 
targets for 2030, with the GHG emissions reduction 
target set to increase from 40% to 55%.

The destabilization of fuel and electricity markets 
and high prices of CO2 emission allowances under 
the EU ETS are a threat towards the economic growth 
of the EU countries, extend the phenomenon of 
energy poverty and slow down the pace of energy 
transition. Both the EU and individual Member States 
are undertaking initiatives to lower fuel and electrical 
energy prices and introduce protective measures for 
the most vulnerable consumers.

2

6

The electricity sector in Poland supports the EU in 
reaching its climate targets by making an important 
contribution towards the EU targets through 
investments in RES and other technologies that 
reduce GHG emissions, improving energy efficiency 
and reducing pollutant emissions.

4

The historical conditions of the Polish energy sector 
established the domination of coal technologies in 
the process of electricity generation. Domination 
of coal in the energy generation mix results in 
significantly higher costs of the transition towards 
climate neutrality and increases the time needed to 
reach its targets compared to other EU countries.

For the rapid and effective implementation of the 
transformation of the energy sector, it is necessary 
to master new low- and zero-emission electrical 
energy generation technologies. It is important to 
conduct research and development work in a wide 
range so as to minimize the risk of development 
barriers for these technologies. Moving away from 
coal in the energy sector, as well as mine closures, 
will have a significant impact on employment and will 
cause social changes in mining regions, where over 
100,000 people20 work directly in the mining coal 
sector. Conducting a just transition of mining regions 
and reducing energy poverty will require significant 
financial outlays as well as protective measures.

20  Data from 2018 based on Mandras, G., and Salotti, S. 2021. 
Indirect jobs in activities related to coal, peat and oil shale: 
A RHOMOLO-IO analysis on the EU regions. JRC Working 
Papers on Territorial Modelling and Analysis No. 11/2021, 
European Commission, Seville, JRC127463
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