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Key findings
•

Energy security requires the simultaneous fulfilment of three complementary
priorities: (1) security of affordable energy supply, (2) security of raw materials and
(3) protection of the energy system from crises. Climate policy and energy security are
complementary sides of the same coin.

•

With Asia’s economic growth, competition for limited fossil fuel resources is increasing and
geopolitical stability is decreasing. For the European Union - a community without large fossil
fuel reserves - this means that building a zero-carbon energy industry, and electrifying much
of the economy, is a sine qua non for energy and economic security in the long term.

•

The Russian aggression against Ukraine did not change direction, but it did change the emphasis
of the policy of the European Union and its member states, including Poland. Higher priority
has been given to accelerating the changes previously planned as part of the Fit for 55 package.
Most EU countries (including Germany, Denmark or the Czech Republic) are targeting a move
away from fossil fuels in the energy sector as early as 2035.

•

The improved role that decarbonisation of energy production plays for the country’s energy
security can also be seen in Poland. The new text of PEP2040 announced by the government
is expected to significantly deepen the country’s ambitions in the area of decarbonisation and
the development of renewable energy sources. Still, the pace of decarbonisation of the Polish
energy sector will remain slower than in other countries, which may expose domestic consumers
to the risk of expensive energy for up to 10 years longer than consumers in other EU countries.

•

The future energy system will be dominated by renewable energy sources (RES), which
are the cheapest electricity generation technologies. In such a system, the preference for
large, state-controlled entities as guarantors of the state’s energy security is not justified.
At the same time, the construction of a decentralised, dispersed and democratised
electricity system requires a profound change in the paradigm of the state’s energy policy,
which should withdraw from the role of the owner of energy assets and focus on the role
of an impartial regulator taking care of the effective functioning of the energy market and
stimulating the rapid modernisation of the power sector. In this context, the creation of
the National Agency for Energy Security (NABE) should be linked to the setting of a strategy
for extinguishing coal-fired power plants and mines and privatising the remaining state-owned
companies with green assets after the spin-off from NABE.
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•

6

The government’s most urgent actions in the area of energy include:
»

Setting a strategy to move away from coal in the power industry with the aim of building
a zero-carbon power industry no later than 2040, based on a pre-planned mix with
a dominant role for renewables.

»

Adequate planning of the energy mix, also in the context of solar/wind ratios and their
combination in cable pooling, which will reduce the variability from these sources
on a seasonal basis and reduce the need for seasonal energy storage.

»

Unblocking investment in wind power plants (liberalisation of the 10h law) and ensuring
a friendly grid connection policy for new RES installations (wind and solar) including grid
investments to enable this.

»

Treating gas as a transitional fuel justified only on a small scale to enable RES development.
Changes to the capacity market favouring zero-emission technologies and DSR
(Demand Side Response i.e. reduction of power by the customer on demand) over
coal-fired and,in the longer term, gas-fired units.

»

Stronger integration of the Polish energy market with its neighbours, including Ukraine,
by increasing the capacity of international connections.

»

Focusing public support on local energy production, consumption (autoconsumption)
and conservation including for local energy communities, as well as on support for
the development of a domestic market for hydrogen and storage technologies.
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1. Introduction
Access to electricity, transport fuels and heat is fundamental to the functioning of the modern
economy. The fact that, in the last 200 years, our civilisation has managed to increase its production
capacity by more than 20 times was made possible by replacing human and animal muscle power with
steam, internal combustion and electric engines directly or indirectly fuelled by energy drawn from
the combustion of fossil fuels. Almost all the processes that make up the daily functioning of modern
economies depend to a greater or lesser extent on coal, natural gas or oil.
It is not surprising, then, that economic development is - both in time and space - strongly
correlated with an increase in the consumption of these raw materials, and that securing access
to them has become a critical component of the policies of all countries in the world. However,
the burning of fossil fuels also has undesirable consequences. Since the start of the industrial revolution,
1.5 trillion excess carbon dioxide has entered the Earth’s atmosphere, resulting in an increase
in average global temperatures of more than 1 degree Celsius and a number of other negative
phenomena indicative of a serious environmental crisis: an increase in the acidity of the oceans,
an increase in the frequency of extreme weather events, irreversible changes to ecosystems
or the extinction of entire species of plants or animals.
Over the past decade or so, awareness of the causes and consequences of the climate
crisis has grown enormously among the world’s political and economic elite and the wider public,
translating into the content of the public debate and concrete actions to replace fossil fuel energy with
non-carbon sources. The gradual change in sentiment towards coal, oil and natural gas is also
influenced by their prices, which are rising rapidly as a result of ever higher extraction costs and
a growing imbalance between demand from so-called emerging economies and extraction capacity.
In parallel, there is a dispute over the level of climate ambition and the directions
of transformation of the global economy and the instruments with which best to stimulate it.
This discussion was dramatically altered by the Russian aggression against Ukraine in February 2022.
It triggered a global fuel crisis at the centre of which was the European Union, still heavily dependent
on fuel supplies from Russia. The Community has been confronted with a choice of the best strategy
driven by concerns about securing energy carriers, the supply of which from Russia are seen as indirectly
supporting this war machine. This necessitated an adaptation of existing transition priorities, including
raising the profile given to energy security and the resulting energy independence.
Contrary to the facts, a false dilemma was propagated in Polish political discourse for years,
according to which Poland had to choose between the security of the state and its citizens and the
green direction of transformation promoted by the European Union. Reality brutally falsified this thesis,
and the systemic delay of the transformation under the pretext of protecting the interests of the state
was unmasked as the result of many years of negligence, which did not coincide with the interests of
citizens and the long-term sustainable development of the country.
In this report, we answer the question of what energy security is, how to understand it
in the new geopolitical context, discuss the directions of the energy transition in Poland and the EU,
and, looking back at the mistakes made, answer the question of how the country’s energy strategy
should change. The text is addressed to decision-makers in politics and public administration, as well
as to citizens interested in the right direction of energy development in Poland.
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2. Key facts about Poland’s 				
energy security
2.1 What is energy security?
The International Energy Agency (IEA) defines energy security as the availability of energy sources
at an affordable price, distinguishing between long-term security, which is mainly concerned with
making investments in sufficient time to meet energy demand in line with economic development
and environmental needs, and short-term security, which focuses on the ability of the energy system
to respond quickly to sudden fluctuations in supply and demand. In a similar way, energy security
is defined by the Polish Energy Law, according to which it is 'the state of the economy that makes it
possible to cover the current and long-term demand of consumers for fuels and energy in a manner
that is technically and economically justified, while maintaining the requirements of environmental
protection'. Both definitions thus define energy security as the ability to meet current and/or future
energy demand within a specific structure (community, country, local community), taking into account
economic (affordability) and environmental aspects. At the same time, these definitions ignore key
aspects of energy security, i.e. the energy sovereignty of the state, the resilience of energy systems to
internal and external factors such as failures, extreme weather events, pandemics or hostile actions
by other states, groups or individuals. These could thus be complemented by a concretisation of the
definition of energy security based on three mutually complementary priorities: security of supply at an
affordable price, security of raw materials and protection of the energy system from external factors.
Diagram 1: Energy security

Security of energy
supply at an
affordable price

Security of energy
supply at an
affordable price

Energy security
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The first of these dimensions of energy security is the security of energy supply, which is the
starting point in shaping both Polish and EU energy policy. It is understood as ensuring regular supplies
at a level that meets the energy needs of a given economic or political community, including the entire
European Union and its member states (Rosicki, 2012).
The second pillar of energy security is the resilience of the energy system to external factors,
an important element of which is the protection of critical infrastructure, i.e. energy, raw material and
fuel supply systems. Activities in this area carried out at the level of EU member states - including
Poland’s EPCIP (National Programme for Critical Infrastructure Protection, n.d.) - are part of the
broader context of the European Programme for Critical Infrastructure Protection. Its most important
defining document is the 2008 European Council Directive, which sets out a common framework
for Member States to protect critical infrastructure, while leaving the responsibility for implementing
adequate tools in the hands of national governments (Critical Infrastructure Protection, 2016).
The Polish body designated for these activities is the Government Security Centre, which prepares
the National Programme for Critical Infrastructure Protection through inter-ministerial consultations –
it was last updated in 2020. Actions to increase the resilience of energy systems are not only to protect
the infrastructure from attack during an armed conflict, but also to increase the reliability of the system
in the event of a failure of one or more of its components - whether caused by an external factor
(e.g. an armed attack) or an internal factor (e.g. a technical problem).
The last of the three pillars of energy security, and the most difficult to achieve, is raw material
security (energy sovereignty). To build it, countries strive for the highest possible energy production
within their own borders, taking into account the technological constraints of the era and the economic
factors determining the profitability, or not, of a particular method of energy extraction or use.
The greater a country’s energy independence, the lower the weight of the security of supply pillar,
resulting in greater resilience to geopolitical factors. In the modern world, however, only a handful
of countries exceptionally rich in natural resources, led by Russia and the United States, are independent
of fuel and energy imports. The remaining countries - including the European Union and its member states,
but also China, whose endowment of natural resources is much poorer - can only strive for independence
by gradually replacing imported fuels with technologies allowing energy to be produced and used
with the support of domestic (primarily renewable) resources. At the same time, the import of energy
carriers during the transition process, as well as the possible import of low-carbon fuels (e.g. hydrogen)
in the future, should be based on reliable suppliers (such as European Union or EFTA countries)
and minimise geopolitical risks.
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Box 1: : How to create a secure energy system?
The main tenets of safety management, which are commonly used in nuclear power and
aviation, among others, can serve as general guidelines for energy safety authorities. These
guidelines can be based on three key concepts: diversification, redundancy and separation.
Diversification is the diversification of 'sources, feedstocks and ways of producing and distributing
energy’ in order to increase the resilience of the energy sector to any type of emergency, supply
disruption or other threat. Greater diversification reduces the risk of disruption from a single
source. Another important concept is redundancy, which, in engineering terms, is the replication of
safety-critical components of a system in order to increase its reliability - if one component of the
system fails or is destroyed, another can take its place. The last key concept is separation, which,
in the case of energy security, can be understood as the dispersal (decentralisation) of the wider
infrastructure in order to reduce the risk of a significant part of it being destroyed once due to an
armed conflict or natural disaster.
A secure power system should minimise the risk of CCF (Common Cause Failure) meaning
failures of multiple system components caused by one common cause. The National Power System
(NPS) was at a critical juncture when, on 17 May 2021, due to the failure of the Rogowiec substation,
10 units at the Bełchatów Power Plant, which at that moment were operating with a load of
approximately 3.6 GW of power, went off the grid. The correct operation of the automation, the
activation of available reserves and the import of energy from other countries saved the system
from a more serious failure.

2.2 Poland’s fuel security
Russia’s war with Ukraine rocked the global fuel market in late February 2022, raising the already high
coal, oil and gas prices by about a third. To make matters worse, it is not only energy prices themselves,
which wealthy developed countries can deal with relatively easily, but also the certainty of its supply
to Europe, that have become part of Russia’s geopolitical game. Russia’s clout stems from the fact
that it is one of the world’s largest producers of fossil fuels producing around 25 EJ of natural gas
(2nd in the world), 22 EJ of oil (3rd) and almost 10 EJ of coal (6th) (IEA Atlas of Energy, n.d.).
In 2021, Russia was also the largest exporter of these fuels to the European Union (Eurostat, n.d.)
including Poland, where Russia’s share of coal, gas and oil imports was among the European leaders
at 75%, 55% and 66% respectively. This multiplied the economic pressure that EU member states
were already feeling before the outbreak of the conflict in the form of rising inflation, causing both
the European Commission and the vast majority of European governments (Hungary being the
exception) to move towards rapid independence from Russian fuel and energy supplies.
The possibilities of rapidly abandoning Russian resources without significant consequences
for energy security and the impact on economic growth differ between EU countries. There are
various reasons for this: different levels of dependence on imports from Russia, technical conditions
allowing faster or slower diversification of supplies, uneven capacity of the administrative apparatus,
as well as differences in development affecting the potential economic severity of interruptions in
fuel supplies. One of the first countries to impose an embargo on coal and oil imports from the east
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(here together with the European Union) was Poland, assuming that thanks to a relatively large group
of potential suppliers and the existing reception infrastructure at domestic ports, it would be possible
to replace Russian raw materials with supplies from other suppliers. In the case of natural gas, on the
other hand, supplies were interrupted by Russia, forcing Poland to find an alternative before the next
heating season. The status of carrier imports from Russia in July 2022 is summarised in Table 1.

Table 1: Status of fuel imports from Russia to Poland in July 2022

Fuel

Imports
Annual import
from Russia
volumes from
in annual
Russian in 2020.
consumption
[%]

Status

Coal

15%

9.4 million t

Embargo on coal from Russia and
Belarus both at the national and
European level

Natural
Gas

47%

9.7 bcm

On Wednesday, 27 April 2022,
Russia stopped the supply of
natural gas to Poland via the
Yamal pipeline, as a consequence
of which Poland terminated
its agreement with Gazprom.
The contract for gas imports via the
Yamal pipeline was due to expire at
the end of 2022, and Poland was
unwilling to extend it

Crude oil

64%

16.8 million t

On 3 June 2022 the EU Council
placed an oil embargo on Russia,
which will be put in force at the
end of 2022. Poland had already
declared to cut off oil imports
from Russia by the same date. The
Gdansk Naftoport will become the
most important element of the oil
import infrastructure – its technical
capabilities allow it to meet Polish
demand for crude oil
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The inability to import raw materials from a supplier that until a year ago accounted for
the vast majority of imports is a huge challenge from the point of view of energy security and the
certainty of economic turnover in Poland. Figure 1 shows domestic demand for individual fuels against
the background of their own production and imports from Russia and other directions. In the case of
coal, Poland is relatively secure due to domestic extraction (and resources) allowing it to cover almost the
entire annual demand for coal. On the other hand, the output of Polish mines has been on a downward
trend for many years, while coal imports have been increasing mainly in the range of grades sought by
district heating plants (due to low sulphur content) and households (due to a more attractive price).
The gradual increase in the importance of coal imports from Russia on the Polish market in recent
years was the result of a gradual increase in the price of domestic coal, stimulated by the need to
reach deposits located at increasing depths and to meet the growing wage expectations of miners.
An increase in mining productivity and improvement in the economic viability of Silesian mines was
hampered under such conditions, which translated into a gradual transformation of Poland from
an exporting country into a country importing coal for heating purposes.
Chart 1: Production, imports and consumption of individual fuels in Poland
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Natural gas is a special fuel in the context of energy security and low-carbon transition for
several reasons. Firstly, it has a much larger infrastructure constraint than oil or coal - it is transported
either by pipelines that are tied to a specific supply direction (such as the Yamal pipeline) or by ships
in liquid form (LNG), which in turn require liquefaction stations, gas ports and regasification. This is
a relatively more technically advanced infrastructure, requiring tightness and high pressure, and the
transformation from gas to liquid and vice versa causes energy and economic losses. On the other
hand, it is a significantly less carbon-intensive fuel (56.1 tCO2 /TJ) than hard coal (98.3 tCO2 /TJ) or
oil (73.3 tCO2 /TJ) (IPCC, 2006). It is also a fuel that, due to properties such as its technical ease of
balancing the electricity system, its potential for use as a feedstock in industry, or its relative cleanliness
in terms of pollutants other than tCO2 emissions (e.g. particulate matter), represents a compromise for
many countries between climate and environmental ambitions and the technical feasibility of reducing
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emissions and improving the environment in the short term. For this reason, some EU Member States
have viewed natural gas as a so-called transition fuel in the decarbonisation process, allowing them
to reduce GHG emissions in the short term and gain time to deeply restructure their energy and fuel
system.
The aforementioned advantages have resulted in the historically low consumption of natural
gas in Poland, which has been steadily increasing for less than a decade. With domestic production
currently accounting for approximately 20% of demand, this means increasing dependence on
imports, which until recently was met mainly by Russia. In addition to industry, which accounts
for almost half of gas consumption in Poland, 22% is consumed directly by households for heating
purposes and 16% by power plants and CHPs. In preparing for the winter of 2022/2023, like other
European Union countries, Poland is aiming to fill its natural gas storage facilities. However, it should
be noted that their capacity is much smaller than in many other EU countries, allowing only 15% of
annual demand to be covered. In other EU countries, the storage facilities are many times larger, so
that even when they are filled to a lower degree, they absolutely allow for the coverage of a greater
amount of demand on an annual basis.
Unlike coal and gas, oil production in Poland is negligible. In 2019, it covered only 3% of
total consumption, with production volumes remaining at almost the same level for many years.
The impossibility of significantly increasing domestic production due to the small number of deposits
results in an almost total dependence on imports. At the same time, historical, economic historical,
economic and geographical conditions meant that until the full-scale Russian aggression against
Ukraine, the majority of Poland’s oil imports came from Russia. At the same time, Poland had for
several years been striving to reduce the degree of this dependence by increasing the flow of oil
imported by sea from e.g. Saudi Arabia, Norway or the United States. To this end, Naftoport in Gdansk
was expanded, among others, increasing its capacity to a level sufficient to supply the entire domestic
demand in excess of a year. This made it possible to reduce imports from Russia from around 74% in
2015 to around 66% in 2020. In January-May 2022, the share of Russian oil in imports fell to 53%
(CSO, 2022), and by the end of the year Poland is expected to switch completely to oil from the US
and the Middle East.

Chart 2: Fuel consumption in Poland by sector
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2.3 Security of electricity supply
Electricity is a specific energy carrier whose form does not allow direct storage. At the
same time, indirect methods (batteries, conversion of electricity into heat, gravity methods,
power-to-gas, etc.) play a marginal role in the world’s energy systems for the time being due to
their physical or economic characteristics, which limit their real utility and scope of application on
a macroeconomic scale. As a result, the certainty of electricity supply throughout the year requires
the construction of power capacity and infrastructure (i.e. transmission and distribution networks)
in sufficient quantity to guarantee a balance between supply and demand and uninterrupted supply
at all times of the day and night, regardless of the season or day of the week. At the same time, demand
for power and energy varies considerably from day to day, day of the week and month to month.
Chart 3: Daily electricity demand in Poland with
peak records
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The proper functioning of the system therefore depends on maintaining it in constant balance
and ensuring adequate flexibility and stability 1 during periods of changes in demand, as well as in
the event of unforeseen disruptions to the system (e.g. generation capacity failures or failures of
elements of the transmission infrastructure). In Poland, the Transmission System Operator (TSO),
i.e. Polskie Sieci Energetyczne (PSE), is responsible for balancing the electricity system. It is also the
responsibility of PSE to manage system congestion in case of power shortages in the system. If the
1
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Understood as the ability of a system to maintain equilibrium despite disturbances.
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electricity system has an adequate power reserve, curtailments are applied extremely rarely and are
defined in so-called power stages (from the 11th to the 20th power stage). Most recently, in 2015,
an operational demand reduction was ordered - the 20th power stage was introduced, i.e. a reduction
in power consumption for companies. The reason for this was the lowering of water levels in the rivers
caused by the heat wave, as a result of which more than 2 GW of capacity in surface water-cooled power
plants was unavailable. However, if - e.g. as a result of sustained economic growth over a number of years,
accompanied by underinvestment in electricity generation - there is a reduction in the amount of
surplus capacity in the power system, the frequency of high power levels will increase. Such a situation
is growing in Poland. The historical infrastructure of the National Power System (NPS) was based
on centralised conventional generation capacity, which allows energy supply to be controlled and
adjusted to the demand curve. The majority of the system was filled by coal-fired power plants, which
normally had constant access to fuel, stored on heaps next to the power plants. Adequate reserves of
hot and cold power were maintained to provide sufficient power in the event of a temporary failure or
permanent shutdown of one of the units in the NPS to replace it. In the 1980s, high power supply levels
occurred relatively frequently due to the high energy intensity of industry, the underdevelopment of
transmission infrastructure and the failure rate of power units. The market reforms of the 1990s changed
this state of affairs with a significant reduction in energy demand from industry (a leap in the energy
efficiency of the economy) and the emergence of market (price realisation) and regulatory incentives
in the NPS itself, which significantly reduced its failure rate. As a result, for almost two decades the
power system had large surpluses of capacity, ensuring security of supply despite the lack of significant
investment in new capacity. With economic growth, and the consequent gradual increase in electricity
demand, the capacity reserve declined and the Polish NPS began to require increasingly better
management by the operator to avoid contingencies.
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3. Energy security in a period
of energy transformation
and Russian invasion
3.1 Energy and climate policy of the EU and		
Poland before the war
The European Union’s energy policy during the years of relative stability in the fuel market did not
operate in isolation from the issue of energy security despite being mentioned most often in the
context of emissions reduction and climate neutrality. Already in the 1990s it was realised that with
economic growth, energy-poor Europe would increase its dependence on fossil fuel imports (European
Commission, 1995). This has happened - the EU’s dependence on their imports has increased over the
past three decades from 50% to 58% (Eurostat, 2022). The conclusion was simple: the marginal effect
of inaction on security and the continuation of the status quo would be the depletion of European
resources (or the cessation of their extraction) and total dependence on imports. In 2000, the European
Commission therefore published a Green Paper on the action regarding the security of energy supply.
In addition to the vision of an inevitable increase in dependence on imports, the study also pointed out
the costs incurred each year for the purchase of energy carriers (European Commission, 2000). At the
same time, the emerging climate commitments (materialised with the signing of the Kyoto Protocol in
1997) required measures to reduce greenhouse gas emissions. On the one hand, measures to reduce
energy demand were possible, and on the other hand, measures to ensure a supply of energy for the
production of which fossil fuels would not be needed. Under the influence of this conclusion, the energy
and climate policy of the European Union was formed, the basis of which was the implementation of
an energy transition based on improved energy efficiency (energy savings) and the development of
zero-carbon energy sources, led by RES.
In the years that followed, a common energy market was taking shape as part of the
institutional development of the European Union, allowing individual countries to commercially import
fuel and electricity from other Member States, while at the same time the framework for a zero-carbon
transition was taking shape. At the same time, technological advances in low-carbon technologies,
allowed the EU to gradually raise its educational ambitions. The last - before the escalation of the war
in Ukraine - update of the EU’s energy and climate policy took place at the end of 2019, when the
European Commission unveiled the European Green Deal strategy, a set of initiatives aiming to create
a resource-efficient, sustainable, climate-neutral EU economy by 2050. The goal of climate neutrality
was supported by the conclusions of the European Council, which a year later agreed to raise the
target for reducing greenhouse gas emissions from 40% to 55% compared to 1990 levels. Shortly
thereafter, the Climate Law was passed, further strengthening the European Union’s mandate in this
regard. The European Green Deal and the new 2030 climate target materialised in the 'Fit for 55'
legislative package presented on 14 July 2021.
The pillars of the European Union’s climate policy remained the improvement of energy
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efficiency and the development of renewable energy sources, supplemented by additional initiatives
aimed at decoupling i.e. decoupling the European economy from the use of not only energy carriers,
but natural resources in general. Ultimately, the EU economy is to operate largely closed-cycle, using
resources already available on the continent.

WiseEuropa

-40%

-55%

-55%

Share of RES in final
energy consumption

20%

32%

40%

45%

Improvements in energy
efficiency compared to
the baseline scenario

20%
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36% (9%
over 2020
baseline)
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(target for
2030)

-20%

(target for
2030)

2030
Framework
(2030 target)

Reduction in greenhouse
gas emissions compared
to 1990 levels

Fit for 55

2020
Framework
(2020 target)

REPowerEU

Diagram 2: Evolution of EU targets for GHG reduction, RES share and energy efficiency improvements

The EU climate policy, although based on common elements, is implemented in different ways
in the Member States depending on political, social, economic and even geographical circumstances.
Declining indigenous production of fossil fuels, caused by the depletion of coal and oil deposits,
and a stable geopolitical situation have led some EU countries to neglect diversification and increase
their dependence on fuel imports from Russia. The consequence was to expose themselves to the effects
of possible changes in the world order. For this reason, following the outbreak of the Russian-Ukrainian
war, the Federal Republic of Germany, which, while pursuing an ambitious policy to develop renewable
sources, was at the same time extinguishing its own coal and nuclear power plants while increasing
its consumption of natural gas in the electricity sector and especially in heat generation and industry,
found itself in a particularly difficult position (Zachmann et al., 2022). Increasing gas consumption
and too little emphasis on diversification also affected central European countries, which for historical
and geographical reasons have largely relied on energy imports from the east. This group also includes
Poland, which, unlike Germany, while sustaining its imports from Russia, has also been preparing for
diversification of supply for about a decade through investment in gas and oil infrastructure.
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3.2 How is war changing the European
energy and climate policy?
The outbreak of the war in Ukraine triggered not so much the need to revise, but rather to strengthen
the main lines of energy policy of the EU and its member states. In the first instance, European countries
focused on interventionist measures aimed at phasing out fossil fuel imports from Russia as quickly as
possible. The priority was to conclude new contracts for the supply of coal, gas and oil and to organise
their supply from alternative directions based on the reception, transmission and storage infrastructure
already in place. This was complemented by the strengthening of cross-border cooperation between
Member States (e.g. Poland and Germany) with the aim of enabling partners to use the infrastructure
of one country to improve the situation in another. At the same time, a number of countries
(e.g. Germany and the Baltic States) took decisions to accelerate the construction of temporary
(e.g. floating LNG terminals) or permanent facilities (new LNG port in Germany), enabling them to receive
more raw materials in a shorter period of time. With the winter season approaching, it has become
particularly important to fill gas and oil storage facilities and to stockpile coal as much as possible.
A number of countries (including Germany and France) have also developed crisis management plans
in the event of an early disruption to supplies from Russia preventing Europe from being fully prepared
for winter. These plans particularly concern natural gas, where the power of possible Russian blackmail
could be greatest. In fact, simulations have shown that, if normal consumption is maintained, even
full storage facilities and new supply routes would not be sufficient to cover the deficit caused by an
early interruption to imports from the East. The reality of this threat was confirmed by facts. Between
February and June 2022, gas supplies from Russia were cut by two thirds, culminating in the suspension
of supplies from Russia to Europe via the Nord Stream 1 pipeline allegedly due to 'force majeure'.
On 21 July 2022, supplies resumed using around 30% of the capacity of this link. For this reason,
the likelihood of having to resort to emergency gas management procedures is very high at this
time. The plans that have been developed include, among other things, gas rationing procedures
including: reducing gas consumption in the electricity sector (replacing gas-fired power stations
wherever possible with coal or nuclear power), significantly reducing thermal standards in commercial,
public and private buildings, and the definition of a procedure for restricting gas supply to industrial
installations that takes into account economic priorities (the varying importance of individual industries
to the EU economy).
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Chart 5: Daily pipeline gas volumes from the Chart 6: Storage fill in 2022 compared
eastern direction (Russia) (as of 16 July 2021)
to 2015-2020
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The initiatives taken by the European Union and its member states in response to the war
in Ukraine and the related energy crisis were not limited to short-term measures. Indeed, the threat
of Russian energy blackmail and the strong increase in energy prices that had already taken place in
Europe before the conflict erupted were not necessarily temporary phenomena. This made it clear to
European decision-makers that Europe’s independence from fossil fuel imports was much more urgent
than had hitherto been assumed in the EU’s energy strategy. As a result, the European Commission
presented the REPowerEU strategy, a reinterpretation of the previously prepared EU climate strategy,
i.e. Fit for 55. In this document, the Commission focused on strengthening Europe’s energy transition
in those areas that most strongly affect fossil fuel consumption. At the heart of the strategy is to move
the target of a 55% reduction in greenhouse gas emissions from 2030 to an earlier date. In this way,
the Commission hopes to increase the energy security of the European Union and its member states
by reducing the demand for fossil fuels sensu largo (not only from Russia). To this end, the REPowerEU
envisages an increase in the ambition of renewables, whose share in the EU’s final energy consumption
is expected to reach 45% in 2030 (compared to 40% in the Fit for 55 and 32% at present). At the
same time, the Commission stressed the need for a systematic improvement in the Community’s
energy efficiency, including in particular in the area of buildings (heating) and industry, which are the
largest (direct and indirect) contributors of electricity and heat, and direct consumers in the form of
electricity and heat of gas and coal in the EU (96% of gas demand and 95% of coal demand). In the
wake of the Russian crisis, the REPowerEU strategy also proposes solutions to secure the supply of
energy carriers, placing particular emphasis on the need to reduce the importance of natural gas in the
energy transition. Part of its role in industry and heating would be taken over by green hydrogen, the
production and import of which would be expected to increase significantly by 2030.
A number of EU member states have followed suit with regards to their strategic declarations,
led by Germany, which has announced that it will abandon fossil fuel imports from Russia in 2022
(coal, oil) or 2024 (gas). The transformation of the German energy industry is also set to accelerate
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significantly. By 2030, the Federal Republic aims to achieve an 80% share of RES in the national
electricity system. Germany will need another five years to fully decarbonise electricity and heat
generation. To this end, they assume a significant increase in investment in photovoltaics, which is
expected to exceed 115GW of installed capacity by 2030 (up from 58.5GW today). Similar growth
awaits wind power, which is expected to reach a ceiling of 215GW (up from 64GW today) (Ember, n.d.),
as well as the electrification of many sectors of the economy led by with heating and district heating
(small and large scale heat pumps). The thermo-modernisation of residential and public buildings is also
to accelerate, while thermal standards are to be tightened as early as 2023. With regard to 2022-23,
there is also an intense debate in Germany on the possibility of extending the life of nuclear power
stations to facilitate a reduction in the use of fossil fuels, particularly gas and coal, during the critical
period of 2022-23. Although the German government has already announced that this option will not
be pursued, it has commissioned additional expert studies under criticism from many quarters, the
results of which could possibly change the previously announced decision. Irrespective of this, the
German energy sector is ultimately to be based entirely on RES and energy storage, so any extended
operation of nuclear power plants in the country will only have a bridging role.
Denmark has also announced a significant increase in investment in green energy following
the outbreak of war in Ukraine. In its case, wind energy and green hydrogen production are to be
developed in particular. The strategy of Denmark, which already meets more than half of its needs from
these sources, is not only to accelerate the decarbonisation of energy consumed on its own territory,
but also to take advantage of the exceptionally good natural conditions for the development of RES
with a view to exporting green energy and hydrogen. In a slightly different direction, France is looking
at accelerating the transition. For it, the accent is on both RES development (increasing photovoltaic
capacity from 18GW today to 44GW in 2028 and wind capacity from 18GW today to 25GW in 2028)
and nuclear capacity (building new reactors by 2035), with which the country has had a number of
technical problems in recent times, resulting in the need to import energy from other EU countries and
thus the country’s first exposure in many years to the effects of rising fossil fuel costs.
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Table 2: Developments in the European Union’s climate policy

Targets to
2030

Fuels

Fit for 55.

REPower EU

Share of RES
in final energy
consumption

40%

45%

Reduction
of CO2

-55% (relative to emissions
in 1990 r.)

The target remains the same, but
reducing dependence on fossil
fuels more quickly may allow the
target to be reached sooner

Increase
in energy
efficiency

36% reduction in final
energy consumption
compared to projections
from the 2007 reference
scenario)

39% reduction in final energy
consumption (compared to
projections from the 2007
reference scenario)

Coal

Further marginalisation
of coal consumption
(emphasis on creating plans
to move away from coal)

The rate of reduction in coal
extraction and utilisation may
decrease slightly from existing
scenarios

Crude oil

Diversification of supply
and expansion of network
infrastructure

Gradual reduction of the
economy’s dependence on oil;
continued diversification of
supplies and destinations

Natural gas

A gradual reduction in
imports from Russia and
a gradual reduction in
demand for gas:

An immediate and greater
reduction in gas imports from
Russia and an overall accelerated
reduction in natural gas
consumption:

- 131 bcm of gas from
Russia in 2030
- 73 bcm gas in electricity
generation in 2030
- 80 bcm of gas in industry
in 2030

Hydrogen

Production of 10 million
tonnes of 'clean' hydrogen
per year by 2030

- 33 bcm of gas from Russia
in 2030
- 39 bcm gas in electricity
generation in 2030
- 53 bcm of gas in industry
in 2030
Produce 10 million tonnes of
'pure' hydrogen per year and
import a further 10 million tonnes
from 2030

Source: European Commission
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3.3 How is the Russian crisis changing Poland’s
energy strategy?
The reaction of Polish energy policy to the outbreak of the Russian-Ukrainian war was similar to other
European countries. The activism of decision-makers focused first on protective measures aimed at
citizens, such as reductions in indirect taxes imposed on fuels and energy, keeping regulated prices
unchanged despite the increase in production costs, the announcement of more than PLN 11 billion in
subsidies for coal purchased by households for heating purposes, etc. The Polish government was also
one of the first in the EU to declare its readiness to abandon fossil fuel imports from Russia, counting
on the fact that the already existing and newly launched infrastructure (the Baltic Pipe gas pipeline),
as well as market conditions, will allow substitutes for Russian raw materials to be found quickly to the
extent of guaranteeing supply at a level close to 2021. Good infrastructural preparations and the still
relatively high domestic coal production mean that the risk of energy deficits in the autumn-winter
period is lower in Poland than in many other EU countries (especially Lithuania and Latvia, as well as
Estonia and Germany). On the other hand, they do not provide a full guarantee that such deficits can be
avoided. The contradictory announcements that the administration has been making in this regard for
several months indicate that, due to organisational shortcomings, such a coal or gas deficit may occur
in the 2022-2023 cross-section. For this reason, it may be worrying that Poland - unlike Germany and
France - has not yet announced contingency plans to be implemented in the event that the heating
sector goes into crisis due to a lack of adequate supplies of coal or gas during the heating season.
Chart 7: Potential directions for covering the
natural gas import gap for the period from
May 2022 to May 2023

Chart 8: Government declarations regarding
hard coal imports to Poland for the 2022/2023
heating season
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In addition to short-term measures, the second field of influence of the Russian-Ukrainian
war on Polish energy policy in 2022 is strategic. As in other EU countries, Russia’s aggression and the
ensuing need to strengthen energy security in a completely different geopolitical environment became
the impetus (or pretext) for the government to announce a revision of its hitherto unambitious energy
policy. The framework for this change was outlined in the assumptions of the update of the Polish
Energy Policy until 2040 (PEP2040) - a flagship strategic document intended to show the direction
of the country’s energy policy in the medium term. The existing version of PEP2040 was already
criticised at the time of its presentation, i.e. in 2019, as unambitious, detached from technological
realities and overdue in view of the changing EU regulatory framework. Particularly strong
criticism was levelled at the document’s RES assumptions, which were, among other things, rapidly
becoming outdated in terms of market realities (prices, speed of construction of PV installations).
The document also underestimated the role that a zero-carbon transition could play in building the
country’s energy security, declaring inter alia, the need to preserve coal-fired electricity and heat
production until 2049. The update announced by the government (cf. Diagram 3) is expected to present
a different way of thinking, shifting the emphasis from defending the status quo to a more proactive
approach to energy transition.

Diagram 3: Actions taken after the outbreak of the Russian war in Ukraine

The Russian crisis

Crisis response - a short-term
perspective

•
•
•
•
•

Rebuilding fuel stocks
Securing an adequate amount
of imported fuels from
directions other than the East
Accelerating investment in
import diversification
Preparation of emergency
plans in the event of supply
constraints
Protection of vulnerable
groups

Strategic actions - a long-term
perspective

•

•
•

Strategic opening to rapidly
reduce dependence on fossil
fuels (electrification,
development of zero-carbon
sources led by RES, improved
energy efficiency, alternative
fuels)
Investment in diversification
of import destinations
Investment in gas storage
facilities

One of the already revealed, though not fully quantified, features of the new text is to be
the acceleration of RES development. Renewable energy sources are to account for around half
of Poland’s electricity production by 2040, which, combined with the already known plans for
nuclear power, would mean that up to ¾ of the country’s electricity could, by then, be produced
in a zero-carbon manner. At the same time, the government announces a gradual reduction
in the economy’s dependence on oil and natural gas, including through increased energy
efficiency and electrification, as well as the development of hydrogen technologies, emphasising
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the importance of diversification of supply routes and the role of infrastructure in these processes.
If these announcements are confirmed in the updated version of PEP2040, it will be possible to
speak of a certain mental breakthrough brought about in Polish energy policy by the war in Ukraine.
For in the short term, the level of Polish decarbonisation ambitions will increase significantly. However,
as the ambitions of other EU countries are also growing in parallel, Poland may remain economically
dependent on fossil fuel imports for longer than most other Community countries. The differences
will, however, be quantitative rather than qualitative-declarations of the government indicate that
both the goal itself (net zero in 2050) and the readiness to increase the pace of transformation
do not differentiate Poland from other EU countries. The main area of risk in this context is the
implementation capacity of the Polish political and economic system, which may, for example, frustrate
the development of zero-carbon sources in line with the new version of the government’s declarations
due to, inter alia, a not fully adequate solution to the problem of restructuring the energy sector and
an erroneous resolution of the role that the state should play in it.
Table 3: New assumptions for the update of Poland’s Energy Policy until 2040

Targets to
2030

Fuels

PEP2040 (and NABE).

PEP 2040 update

Share of RES
in final energy
consumption

Min. 23% by 2030 (32% in
electricity, 28% in heat and
14% in transport)

Boost RES development; production
of around half of electricity
from RES by 2040

Reduction of
CO2

-30% by 2030 (relative to
1990 emissions)

No new target beyond highlighting
the need for a low-carbon transition

Increase
in energy
efficiency

23% (relative to 2007
primary energy consumption
projections)

Planned increase in ambition,
including through
thermo-modernisation, improved
process efficiency and reduced energy
use in industry

Coal

Reduce the share of coal in
electricity generation
(no more than 56% by 2030)

The rate of reduction in mining
and use of coal may decrease slightly
from the current scenarios

Crude oil

Diversification of supply
and expansion of network
infrastructure

Gradual reduction of the economy’s
dependence on oil; continued
diversification of supplies and
destinations

Natural gas

Diversification of supply
and expansion of network
infrastructure; gas as
a bridging fuel in the energy
transition: increased use of
gas for district heating and
electricity generation

Gradual reduction of the economy’s
dependence on gas; continued
diversification of supplies and
directions; acceleration of the
construction of the FSRU terminal in
Gdansk together with the expansion
of the national network and
underground storage facilities

Hydrogen

Development of hydrogen
technology to partially replace
demand for gas and oil

Development of hydrogen technology
in order to partially replace the
demand for gas and oil

Source: Ministry of Climate and Environment
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4. How to modify Poland’s energy
policy to increase security?
4.1 Demonopolisation as an energy 				
restructuring challenge
Historically, the electricity generation and distribution sectors have been constructed at the initiative
and under the strict control of the state. The result has been the domination of most electricity systems
in the world (with the exception of the United States) by vertically integrated state-controlled entities,
managing the generation, transmission and distribution of electricity (Joskow, 2008). The reason for
this was to combine the technical aspects of electricity generation and transmission with economic
aspects, such as economies of scale, and social aspects (the need to supply electricity to the entire
population regardless of their income or place of residence). In such a situation, strict regulation or
exercising direct ownership control over the power industry was a compromise solution, on the one
hand perpetuating monopolies, but on the other protecting citizens from taking advantage of their
monopoly position to set prices far above generation costs. The state was thus tasked with looking
after the security and quality of the energy supply, while at the same time ensuring that its price for
households and businesses was at an economically justifiable level.
The wider liberalisation trend that dominated economic policy in the 1980s and 1990s also
extended to the energy sector. Many energy companies were fully or partially privatised and the
energy market itself began to be organised in such a way as to introduce elements of competition.
This trend was followed by the European Union, which in 1996 adopted the first directive liberalising
the energy market (96/92/EC). This process continued in subsequent years with two further directives
(2003/54/EC and 2009/72/EC) leading, inter alia, to so-called unbundling, i.e. the separation of
the generation, transmission and distribution sectors from the supply and sale of electricity and the
creation of an EU-wide wholesale electricity market. These measures were intended to introduce an
element of competitiveness and to ensure better efficiency and lower prices for energy consumers,
firstly business and then also households, which in many countries were, however, still subject to
regulated tariffs. From a European perspective, inter-regional integration - technical and economic
- of countries’ energy systems was also a way to increase competition. By increasing the pool of
potential suppliers, national energy system operators can achieve better stability of energy supply
and energy buyers can obtain lower prices. However, a significant barrier in this field are technical
limitations related, among other things, to the capacity of connections (interconnectors) between
state networks, the construction of which requires multi-year agreements between operators.
For this reason, despite the expansion of cross-border connections between Poland and the
neighbouring EU countries, international energy trade there still performs a supplementary function
to domestic generation capacity, without significantly changing the competitive position of the
largest generators active in individual markets. This is because both the technical possibilities of
electricity import and export (spare capacities) are still too small in Poland and its neighbours to have
a significant impact on neighbouring markets throughout the year. The situation is similar in other
parts of the EU, although both the EU strategy and investment activities in this area aim to change
this picture in a horizon of several years.
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With some delay, the process of liberalising the energy market also extended to Central
European countries, which, after the collapse of the socialist system, carried out the privatisation
of at least some of their production assets in the energy sector, while at the same time implementing
EU energy directives as one of the one of the necessary conditions for joining the Community in
2004. In Poland, privatisation of the energy sector was part of a broader strategy to privatise
state-owned companies after 1990. However, from the outset, it was strongly contested by many
political circles, who regarded the whole process as an unjustified handing over of a lucrative
market into the hands of foreign entities. For this reason, when Poland formally privatised its energy
companies through the stock exchange, it never relinquished actual ownership control over them,
retaining the majority of votes at the shareholders’ meeting. Instead, foreign investors took control
of some thermal power plants, and after EU accession they were also particularly active in the area
of renewable investments, being at least a decade ahead of state-controlled companies in this regard.
When there was a turnaround in national policy after 2015, state-controlled, semi-private players
began to re-consolidate the energy market by buying back stakes in the part of the sector that had
previously been sold to foreign investors, and by - regulatory favoured - taking renewable projects
out of the hands of private developers. As a result, the Polish energy market is now almost entirely
dominated by a few state-owned companies, and the role played by other producers (including district
heating plants) is many times smaller than a decade ago. At the same time, state-owned companies,
despite their share of around 70% of electricity production, produce only around 27% of the country’s
electricity from RES, with little development of these sources in their generation portfolios in recent
years (Figure 10).
Chart 9: Share of state-owned companies
in electricity generation in Poland 2015-2021

Chart 10: Share of state-owned companies
in the market for production from RES between
2015 and 2021
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This peculiar pause on the path to liberalising the energy market has come at a time when
the energy industry is undergoing a major technological revolution, which largely negates the
rationale, which in the past had argued in favour of vertical integration of the industry and strong
state ownership control over it. At the centre of this revolution are renewable energy sources, which
over the past decade or so have gained a significant cost advantage over classic thermal power plants.
As Bloomberg points out, the globally calculated LCOE, or Levelised Cost of Electricity, is now
significantly lower for renewables than conventional coal- or gas-fired power plants. At the same
time, renewables have a number of other advantages for investors. Ease of installation (especially
in the case of photovoltaics), simplicity of construction that does not require the construction
of complex thermo-hydraulic systems with high technical parameters, low running costs including low
labour intensity, no need to purchase fuel and the possibility to scale the installation depending on the
capital available are factors opening up the market to many more operators than in the past. Under
their influence, traditional centralised electricity systems, dominated by large, controllable conventional
units in the hands of at most a few entities more or less directly controlled by the state, have started to
evolve towards systems based on distributed generation capacity. In such systems, the market share
of the largest players is much smaller and a large part of the energy can be generated by a distributed
group of producers including households and companies whose main business is not energy.
In this way, the direction of technological change taking place in the global energy sector
- including, in particular, advances in photovoltaics, wind power and energy storage techniques
- aligned well with the paradigm shift in economic policy that occurred in most developed
countries in the 1980s and 1990s. The aim of the umbrella measures of the European Union
and non-European OECD countries supporting RES in their early stages of development was
thus not only to decarbonise, but also to increase the level of competition in the energy sector
and to make the industry independent of the need to import raw materials from politically
insecure countries. The lack of understanding of these aspects of EU energy policy among
Polish decision-makers has resulted in national energy policy being geared towards maintaining the
status quo for many years. The paradigm of state-controlled and state-managed energy still persists,
even though scepticism towards renewables and the zero-carbon transition is much less today than in
the past. This is because decision-makers increasingly understand that the economic attractiveness of
RES and the need to increase energy security argue for the decarbonisation of the Polish energy sector.
At the same time, however, their way of thinking is dominated by the traditional view of the state
- the central planner, which controls the transformation through entities it controls.
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Figure 11: Share of RES in electricity production of Polish state-owned companies in 2021 compared
to selected foreign companies in 2021
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This causes the process of restructuring the Polish power sector to be highly politicised,
which translates into a long delay in the industry’s response to market stimuli. The sluggishness of the
Polish giants in the area of decarbonisation of their generation fleet weakens their financial position
(which is visible, inter alia, in the stock market valuation of individual companies), at the same
time requiring additional protection from the state, which through regulations and organisational
solutions (e.g. the 10h law, the auction system design or connection decisions) ensures that private
competition does not develop too quickly. This is justified by the fact that LCOE, which is a useful
indicator for investors, does not take into account system costs, i.e. costs related to additional
investments at the level of the entire market (e.g. costs of RES balancing or network modernisation).
The development of RES stimulated by an attractive LCOE must therefore allegedly be controlled by
the state until upgraded grids or energy storage are in place to enable appropriate supply profiling
by grid operators. However, this argumentation can legitimately be criticised as a kind of foray
to justify protectionist practices of the Polish state. Indeed, the example of other EU countries shows
that the development of zero-emission sources can be much faster, and liberalisation much more
far-reaching than the one taking place in Poland. The prerequisite is that distribution and transmission
networks are adequately subsidised and organised so that the necessary modernisation investments
can be made, while the level of openness of regulators to new energy producers is high, resulting in
the formulation of friendly regulations opening up the energy market to private competition. Indeed,
in most Western European countries, policymakers have understood that the lack of innovation
in state-owned energy companies is a derivative of the monopolisation of the market in their hands,
which indirectly translates into a decision-making drift in policy itself. This enabled a mental breakthrough
not only at the EU level, but also in Western European countries manifested in market liberalisation
measures in the form of, inter alia, opening the market to comprehensive private competition.
In Poland, such a breakthrough has not taken place so far, as a result of which the rate of
development of low-carbon sources is low, being more a derivative of investment opportunities
of state-owned companies than a result of market signals and far-sighted public policy following
the contemporary understanding of energy security and a competitive energy market. In the
context of the nationalisation of the electricity sector in Poland, an initiative endorsed by energy
state-owned companies is the creation of the National Agency for Energy Security (NABE).
The stated aim of the creation of NABE is to secure the security of stable supplies of coal-generated
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electricity. Additionally, the spin-off of coal assets would help energy groups focus on accelerating
investment in low- and zero-carbon energy sources and transmission infrastructure.
However, the creation of NABE could lead to further consolidation of the generation market
and the dismantling of competitive systems in the existing energy market. With the establishment
of NABE comes the risk of prolonged public subsidisation of both power plants and coal mining in
mines that would logically be closed by the market. The creation of the Agency alone will not solve
the basic problems of the Polish energy sector, which result from the described systemic barriers
to the transformation. The solution after the creation of NABE could be for the Agency to focus
on extinguishing coal assets and mines according to a predetermined schedule, and privatising
the remaining state-owned companies created after NABE’s spin-off, whose portfolios would be
dominated by low-carbon assets and whose operating strategy would be geared towards zero-carbon
technologies. Indeed, the role of the state should be impartial regulation of the energy market geared
towards transformation and flexibility of the grid including control over emerging nuclear power plants
if the government’s planned nuclear programme takes off.

4.2 Energy restructuring and liberalisation
of the energy market
Poland’s power generation industry requires deep modernisation. The reason for this is, on the one
hand, the rapidly ageing fleet of coal-fired generating units, most of which will have to cease operation
within the next 15 years for technical reasons, and, on the other hand, the need to deliver increased
electricity production due to economic growth and the electrification of the economy, led by transport
and heating. Regardless of the shape of this modernisation and the details of the future energy mix,
Poland will not avoid a significant increase in investment expenditure in the power sector.
However, calculations by most expert centres, including those based on IAM
(Integrated Assessment Modelling) models (considered the best for this purpose), show that due to the
secular increase in fuel costs, basing the future energy sector on large, centralised coal- or gas-fired
units would cost more (in terms of capital and operations) in the 2050 perspective than
a complete reconstruction of the sector based on a dominance of renewable sources, possibly
supplemented with nuclear energy or a small number of controllable sources equipped with CCS
(Carbon Capture and Storage) installations. This view is already being verified by the market, where
investors favour renewables by developing them without public support.
The transformation of the Polish power system, in addition to the construction of new
generation capacity, will also require legislative changes to change the principles of the energy market
and investments to adapt it from the technical side. The main reason for this is that renewable sources,
which form the backbone of the future electricity system, will provide a slightly different service than
conventional power plants in the current system. The diurnal, monthly and seasonal variability of solar
and wind power means that, as RES develop, there are increasing concerns about the technical feasibility
of balancing them, and thus the ability to guarantee sufficient capacity and reserve needed to manage
security of energy supply. Managing the electricity system, reconciling the price attractiveness and
low cost of wind and solar generation with customer requirements for quality and security of supply,
will force a transformation of the current paradigm of its operation from 'production follows demand'
to a 'flexible management' paradigm.
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Box 2 part 1: How does the energy market work?
The operation of the electricity system is a complex process that takes place on several levels, and the
energy market itself is structured to ensure a continuous balancing of demand and supply in real time.
Poland currently operates a two-tier energy market model, consisting of an active electricity market
and a power market. An important element of the system is the technical market, where measures are
taken to ensure stable operation of the power grid and continuity and reliability of supply.
Diagram 4: Structure of the energy market
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Within the operation of the electricity market, market mechanisms are used - market
participants transact purchase and sale of electricity on the wholesale market. The time horizon for
these may reach several years before the planned delivery date (in the case of multi-year contracts)
and end on the delivery date, within the day-ahead market (which is a spot market in Poland) or
the intraday market (XBID). The electricity market is in principle a competitive market, with the
exception of the segment of energy sales to non-TPA (Third Party Access 2) end-users, which is still
a regulated market. The main price signals are generated on the Polish Power Exchange, where
futures and spot contracts are traded
In Poland, as in most liberalised markets, there is a market model based on the marginal cost
of generation. The price of electricity is determined as the price that balances demand with supply
of energy in a given hour. Supply is determined by a so-called merit order consisting of ranking
bids from the cheapest to the most expensive in terms of the variable cost of generation, taking
into account a preference for certain units (e.g. CHP or, in the future, nuclear power). The price is
set by the most expensive bid closing the system, i.e. the one at the intersection of the demand
and supply curve. This means that the priority of selling energy on the exchange is given to the
operationally cheapest offers, which are usually wind and solar power plants, and the system is
closed by more expensive producers such as coal or gas-fired power plants.
Third-party access principle - provides the opportunity for companies (so-called third parties) to access and use the
network to provide services to their customers, as part of the liberalisation of energy sales.

2
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Box 2, part 2: How does the energy market work?
This mechanism forces generation from conventional power plants to be aligned with
renewable sources (usually much cheaper) - if production from RES is large, production from coalor gas-fired power plants must decrease, and conversely, when it is small, the latter should increase.
In such a structure, the more expensive but controllable conventional capacities often operate on
low margins, which does not encourage their maintenance. On the other hand, when there is a
periodic shortage of capacity in the electricity system, there is a so-called scarcity pricing effect, i.e.
an excessive increase in margins. As RES generation may decrease due to unpredictable weather
changes and conventional units may stop producing energy due to failures, the transmission grid
operator must maintain an adequate capacity reserve in case of system balancing problems.
In order to ensure that there is a sufficient reserve of power in the electricity system, the
so-called power market has been in place in Poland since 2019. Under the power mechanism,
it is possible to receive additional remuneration for a power supply service or a power demand
reduction service. Remuneration for services under the power market is decided in auctions
organised by the Transmission System Operator (TSO). Foreign entities can now also participate in
the auctions.
In order to reduce risks for investors and generate investment incentives, renewables
operate under different models that set the price of power generation, e.g. they are subsidised by
public funds (feed-in tariffs, or auctions with contracts for difference, etc.).
Transactions on the energy market are concluded in such a way as to secure the needs of
consumers in the best possible way, however, due to the dynamic nature of the demand for power
and energy, as well as the unstable nature of the operation of RES generators, it is not possible
to accurately balance demand and supply at this stage. The ongoing balancing of the system is
the responsibility of the TSO within the balancing market, which is a technical market. The TSO
checks the contractual position of generators and consumers of energy and then takes measures
to balance supply with actual demand for electricity in each unit of time, remove existing network
congestion and ensure adequate parameters of the supplied energy.
It is worth pointing out that the current fuel crisis (fuel cost increases and fuel shortages)
has led to significant differences between the price of closing the system and the price of energy
from renewable energy sources, whose operating and generation costs are heading towards zero.
Conversely, in the case of high penetration of non-controllable RES, at the time of a cloudless
and/or windy day, due to low generation costs, the wholesale market price will decrease
(a phenomenon referred to as the merit order effect). There is no doubt that, as decarbonisation
and decentralisation of electricity generation proceeds, there is a growing need for fundamental
changes to the energy market. On 18 July 2022, the UK government published an electricity market
reform paper exploring options for change in the operation of the electricity market (BEIS, 2022).
The paper highlights the need to increase incentives for investment in low-carbon controllable
technologies, emphasises increased price signals on both the supply and demand side, the need
for change in relation to system decentralisation and the need to decouple the cost of electricity
from the cost of fossil fuels.
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In particular, in view of the 'RES revolution’, the task of the state should not be to
focus attention only on maintaining the operation of existing controllable sources, but rather
to create the conditions for a sustainable reconstruction of the system, adapting it to the new
operating conditions. The current operation of the wholesale market, the price of which is based
on the marginal cost of electricity production, which in turn has to be adjusted to a rigid demand
that does not respond to changes in the system’s closing costs, leads to high energy prices at times
of insufficient availability of cheaper generation capacity (such as RES). During the transition period,
when renewable capacity is still scarce and demand-side flexibility services are still undeveloped, the
balancing and system-closing function is mostly fulfilled by conventional fossil-fuel power plants.
The technical limitations of coal-fired sources in terms of fast start-up (up to a few hours from the
operator’s request depending on the state of the installation), the minimum load at which these units
can operate and the flexible variation of the amount of energy produced, result in a fundamental
incompatibility of these sources with RES.
Until the outbreak of the war in Ukraine, gas-fired units, characterised by their unique ability
to fast-start and rapidly change power ratings, were seen as a bridging technology for the relatively
seamless introduction of large amounts of renewables into the electricity system. The explosion of gas
prices in 2022 and problems with gas availability mean that this view has begun to be challenged, and
opponents of building new gas units as control sources have started to point to alternative options for
balancing the system through: expansion of pumped storage and other energy storage, increasing the
capacity of international connections, cable pooling (i.e. sharing of connection infrastructure by solar
and wind sources) improving their grid characteristics, and better forecasting of demand and generation
from RES allowing for the implementation of effective demand control mechanisms (reducing it when
RES energy is in deficit). In practice, to secure the stability of the energy system, both in the transitional
period (during the expansion of renewable sources) and ultimately, when - according to the strategies
of the Polish government - it will be dominated by a mix of RES and nuclear energy, mechanisms to
regulate the energy system are necessary, which are likely to be diverse, ranging from controllable gas
sources equipped with CCS facilities to energy storage facilities (pumped storage and other types) and
market-based contracts allowing for demand-side management (DSR). In doing so, the role of the state
should not be to slow down the pace of the transition so that those it controls do not lose their market
position, but rather to open the market to private competition so that the development of low-carbon
sources is as rapid as possible. In a liberalised, open market, much of the transformation effort in the
electricity sector can indeed be met by the private sector. At the same time, state-owned companies
should actively engage in the transformation on a competitive basis through their own investments in
zero-carbon sources. It will be the task of the administration to focus on facilitating these processes
across the market through, for example, green energy contracting by industry and business (cPPAs)
or support for energy communities and prosumers.
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Diagram 5: The changing role of the state in the context of a liberalising energy market
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A serious problem - the solution of which may require appropriate legislation - is power
shortages in the electricity system. Increasing demand for electricity and chronic underinvestment in
the electricity sector often result in the electricity system operating at maximum load with no margin
for error (no reserves). Lack of market liberalisation and preference for state-owned companies at
the expense of private investors are responsible for much of this situation. This reduces investment
in new capacity and results in deficits. In addition to the liberalisation mentioned above
and investments in improving the flexibility of transmission and distribution networks,
which would allow the market to be opened up to more investors in a shorter period of time,
an important task for the state in this context will be measures and services that reduce demand from
the demand side: support for self-consumption or reduction of peak demand.
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Chart 12: Results of power market auctions for
2021-2026 by technology

Chart 13: Results of power market auctions for
2021-2026 by company
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A potential field for the state could also be the reform of the capacity market, where power
companies are contracted and paid to offer an adequate amount of power to the system operator. This
is intended to address the threat of supply shortages in systems dominated by uncontrollable sources,
by providing additional revenue to less profitable but controllable energy sources. Poland has also
decided to implement this solution, with six auctions already held, largely supporting existing coal and
gas capacity, while low-carbon sources and demand-side controls accounted for only a small fraction
of contracted services 3. At the moment, therefore, this support is more of a state aid to conventional
power plants owned by state-owned companies than a real regulation to rebuild the system. However,
this need not be the case in the future if the capacity auction mechanism is reformed taking into
account the real needs of system transformation. In particular, the power market auction rules could
favour low-carbon units by moving away from price as the main selection criterion.

According to the final draft consulted with the European Commission, the possibility of supporting coal blocks in the capacity
market ends in 2025.

3
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5. Summary and conclusions 			
for public policy
•

Energy security is the ability to meet current and future energy needs within a defined structure
(community, country, local community), taking into account economic and environmental aspects.
It requires the simultaneous fulfilment of three complementary priorities: (1) security of energy
supply at an affordable price, (2) security of raw materials and (3) protection of the energy system
from crises.

•

Climate policy and energy security are two complementary sides of the same coin. Achieving
climate neutrality requires the success of the decarbonisation of the energy sector, which is the
only sector in which the goal of net-zero (net climate neutrality) is technologically and economically
achievable within a timeframe of several years. The decarbonisation of this sector is crucial for the
transformation of the rest of the economy: industry, transport or construction.

•

Global economic growth means that competition for limited fossil fuel resources is increasing and
geopolitical stability is decreasing. For the European Union - a community without large fossil
fuel reserves - this means that building a zero-carbon energy industry and electrifying much of
the economy is a sine qua non for energy and economic security in the long term. Understanding
this issue was embedded from the outset in the EU’s energy and climate policy, which is as much
an environmental policy as an economic one.

•

The Russian aggression against Ukraine did not change direction, but it did change the policy
emphasis of European countries, including Poland. Higher priority has been given to accelerating
the changes planned under the Fit for 55 package, and most EU countries (including Germany,
Denmark or the Czech Republic) have assumed a shift away from fossil fuels in the energy
sector by 2035. The improved role that decarbonisation of energy production plays for national
energy security is also visible in Poland. The new PEP2040 text announced by the government
is expected to significantly deepen the country’s ambitions in the area of decarbonisation and
the development of renewable energy sources. Still, the pace of change will lag behind other
countries, which may expose Polish consumers to the risk of expensive energy for up to 10 years
longer than residents of other EU countries. The state is acting here not as an impartial regulator,
but as the owner of most of the production, distribution and transmission assets, wrongly claiming
that this is the only way to ensure consumers’ access to energy at a reasonable price. In practice,
this has led to a delay in the modernisation of the industry through high decision-making inertia
caused by a lack of competition and systemically low innovation by state-controlled companies.
Continuation of this model is highly likely to lead to a prolongation of high energy prices
and reduce Poland’s energy security, translating into technological backwardness and a decline
in the competitiveness of the entire economy.
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•

The intrinsic feature of RES, which is the generation of electricity thanks to the inexhaustible
resources of wind and sun, allows for a significant reduction in the consumption of fossil fuels
economy and a far-reaching liberalisation and democratisation of energy generation. In a system
dominated by RES, there is no justification for preferring large, state-owned entities as guarantors
of the country’s energy security. However, this same feature results in variable, uncontrollable
generation, which requires the construction of a new type of regulator.

•

Building a decentralised, distributed and democratised electro energy system, requires
a profound change in the paradigm of state energy policy. It should withdraw from the role
of an owner of energy assets focusing on the role of an impartial regulator taking care of the
efficient functioning of the energy market and stimulating rapid modernisation of the electricity
sector, including achieving its full decarbonisation as soon as possible. The target system should
not only be independent of fossil fuels, but at the same time be based on a high degree of
demand-side flexibility and accept generation and consumption of energy locally based on energy
storage technologies for retail consumers and small communities.

•

At present, the activities of the government and state-owned companies focus on maintaining
unprofitable power reserves, excluded because of their emissions, and on subsidising mines which,
due to their very low productivity, should be closed down. These measures, in the short term, are
necessary, but should not be at the heart of the state’s energy strategy, the pillars of which should
rather be:
»

Setting a strategy to move away from coal in the power industry with the aim of building
a zero-carbon power industry no later than 2040, based on a pre-planned mix with a dominant
role for renewables;

»

Adequate planning of the energy mix, also in the context of solar/wind ratios and their
combination in so-called cable pooling (sharing of connection infrastructure by solar and
wind sources), which will reduce the variability from these sources on a seasonal basis and
reduce the need for seasonal energy storage;

»

Unblocking investment in wind power plants (liberalisation of the 10h law) and ensuring
a friendly grid connection policy for new installations including grid investments enabling this;

»

Treatment of gas as a transitional fuel, justified only on a small scale, enabling RES
development. Changes to the capacity market favouring low-carbon technologies and DSR
over coal-fired and, in the longer term, gas-fired units;

»

Stronger integration of the Polish energy market with its neighbours, including Ukraine,
by increasing the capacity of international connections;

»

Focusing public support on local energy production, consumption (autoconsumption) and
conservation, including for local energy communities, and supporting the development of
a domestic market for hydrogen and storage technologies;

»

Increasing the resilience of transmission and distribution networks through the wider
implementation of smart grid solutions (i.e. smart grids that allow all grid participants to
communicate), flexible demand, local generation and consumption of electricity, increased
connector capacity, and investment in energy storage and networks.
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