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Key findings and
recommendations

@® The construction of Poland’s first nuclear power plant at the Lubiato-
wo-Kopalino site should be treated as a project that generates a lasting
“learning-curve” effect for the entire national nuclear power program-
me. The key priority must remain timely delivery and keeping the project
within the adopted budget assumptions. Efficient achievement of key
project milestones will matter not only for sustaining public support for
subsequent nuclear investments, establishing effective models for do-
mestic industry participation, and developing the domestic supply chain,
but also for ensuring that nuclear energy delivers its planned contribution
to Poland’s electricity mix in the late 2030s and early 2040s.

@® The future energy mix scenario should adequately reflect the role of
nuclear power. It is necessary to develop a long-term scenario for the
energy mix that takes into account both the benefits and constraints of
individual generation technologies. This should translate into a clearer
and more consistent treatment of nuclear power in Poland’s strategic
documents. Currently, some key policy documents are outdated (e.g.,
PEP2040), while others do not offer a perspective for the period after
2040. Further development of a model based on renewables and gas
capacity may enable rapid emissions reductions, but it will not be suffi-
cient to achieve climate neutrality. Developing nuclear power as another
pillar of the electricity system requires a comprehensive view of electri-
city market design in order to ensure the economic viability of the target
model of the Polish power sector.

@ Itis necessary to establish repeatable financing frameworks for projects
beyond the construction of the first large-scale nuclear power plant,
particularly for FOAK (first-of-a-kind) SMR projects, i.e., the first com-
mercial deployments of a given technological solution. Financing con-
ditions shape the economics of nuclear projects, which is especially im-
portant in light of stakeholders’ concerns regarding FOAK investments.
For SMRs, Poland should define clear and stable public support frame-
works — such as co-financing, state guarantees, or other risk-sharing me-
chanisms — that enable project delivery while remaining consistent with
EU state aid rules. In practice, priority should be given to instruments
such as credit guarantees, revenue-stabilisation mechanisms (including
contracts for difference, CfDs, where justified), and cooperative finan-
cing models tailored to industrial offtakers. Properly designing support
schemes for coalitions of companies - such as special economic zones-
could ensure that participation in SMR projects is not limited solely to a
small number of the largest enterprises.
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® SMRs should be treated as a strategic option, but not as a short-term so-
lution to the firm-capacity gap. While there is no basis for rejecting SMR
technology, significant uncertainty remains regarding the pace of deploy-
ment, economic viability, and institutional readiness. More than half of
the experts who took part in the Delphi survey conducted for this report
assess the likelihood that Poland will exceed 5 GW of SMR electric ca-
pacity by 2050 as low or very low. They emphasise uncertainty regarding
final costs and delivery schedules. For decision-makers, this implies that
ensuring adequacy of generation resources in the 2030s should not rely
on SMRs as the primary source of new capacity. SMRs are not a remedy
for capacity deficits over the next 3-8 years, although they may play a
role in the transformation of industry and district heating. A key priority is
to develop an SMR roadmap for industrial, heating, and cogeneration ap-
plications, with site selection based on proximity to real demand centres.

® Targeted regulatory improvements for nuclear investments should be
considered. Poland’s domestic regulatory framework is generally well
suited to such projects; however, selected and clearly defined chan-
ges could significantly improve delivery efficiency without compromi-
sing existing safety standards. The following actions merit particular
consideration:

a) broader use of English in technical documentation to reduce
bottlenecks and better reflect the realities of the international nuclear
supply chain, while maintaining controlled translation requirements
where necessary;

b

~

closer cooperation between the National Atomic Energy Agency and
experienced foreign supervisory authorities, enabling joint or parallel
assessment processes for new technologies, modelled on solutions
used in the aviation sector;

c) introducing permits for preparatory works that allow the construction
of auxiliary infrastructure before the final building permit is issued,
thereby shortening the overall project schedule (this change is already
included in the draft bill adopted by the Council of Ministers on
24 March 2026).

@® Orderbooks are a solution worth considering, primarily at the national
level. Coordinated procurement through orderbooks could lower the cost
and deliver standardisation benefits. However, implementation of this
approach at the EU level remains uncertain and should be treated as an
additional opportunity rather than a baseline scenario. Poland should not
rely solely on general EU initiatives or multinational purchasing coalitions
as a way to overcome cost and deployment challenges. Instead, Poland
can develop a nationally coordinated approach, potentially including the
selection of one or two preferred SMR technologies that could receive
public support once they reach an appropriate level of technological
maturity. In parallel, Poland may engage in “coalitions of the willing” to
advance regulatory harmonisation and supply chain cooperation. Never-
theless, the national programme should be designed to remain feasible
even if EU-level orderbooks do not materialise.
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It is important to regularly monitor and mitigate risks related to workfor-
ce constraints, including skills shortages in construction and engineering,
while simultaneously developing education and training programmes for
the nuclear sector. This is necessary because the nuclear sector will
compete for employees both internationally and with other domestic
sectors, particularly renewables.

Key findings and recommendations



(GUS, 2025) - fuels used primarily in the
industrial sector.
. In 2025, the electricity trade balance amo-
unted to -1 TWh (www1). In the future, the negative balance may deepen due
to relatively high electricity prices in Poland.

»  rising electricity demand resulting from the ongoing electrification of
transport, heating, and industry;

* the need to replace ageing coal-fired power generation capacity;
» the need to reduce dependence on imports of fossil fuels;

. maximising the benefits of EU climate policy while, where possible,
limiting its costs.

The scale of these challenges means that the

. In Poland, advanced pre-
paratory work is underway for the construction of a large-scale nuclear power
plant, while additional projects for nuclear units in central Poland remain at
the conceptual stage. At the same time, interest is growing in small modular
reactors (SMRs), viewed as a solution that can provide a stable, low-emission
energy source for industry as well as for district heating and cogeneration
applications. The success of these projects will depend on the state’s ability
to create predictable, repeatable, and financeable conditions for long-term
investments, as well as on the market’s response to those conditions.

We assume that the development of nuclear power should not be treated so-
lely as a large but one-off infrastructure investment. In our view,

. Therefore, our focus is on the elements that in practice most strongly
influence investment success: the structure and sequencing of administrative
procedures, the ability to shorten the project’s critical path, options to redu-
ce investor risk, the availability of appropriate financial instruments, and the
place of nuclear energy in Poland’s future energy mix. We devote particular
attention to SMRs because uncertainty regarding commercialisation, regula-
tion, and support models is currently greatest in this segment.

Introduction



We analysed the binding regulatory framework, reviewed public policies, and
examined projections of electricity demand through 2050. We conducted
24 in-depth interviews with representatives of energy-intensive industries,
power sector developers, nuclear sector experts, and public administration.
The interviews were complemented by a Delphi survey in which we asked
25 nuclear-sector experts for their views on the future of nuclear energy in
Poland, the EU, and globally, as well as their assessment of the feasibility of
selected system solutions.

Introduction



. Most EU countries
that use nuclear power are net exporters of electricity. For example, France
— where nuclear energy covers nearly 70% of electricity demand (www2) —
exported between 43 TWh and 87 TWh in the 2020-2024 period (except in
2022) (www3).

. The deployment of new low-emission genera-
tion sources (including nuclear power plants) is driven by the expansion of
electricity-based technologies such as heat pumps, electric vehicles, water
electrolysis, and data centres. Differences in electricity demand forecasts
stem from differing assumptions about the pace of the energy transition,
including assumptions about the future of Poland’s energy-intensive sectors
(e.g., steel and chemicals).

. The National Energy and
Climate Plan (NECP?) assumes that electricity demand in Poland will incre-
ase from 189 TWh (in With Existing Measures scenario - WEM?®) to 195 TWh
(in With Additional Measures - WAM*) in 2030, and from 240 TWh (WEM) to
267 TWh (WAM) in 2040 (ME, 2025). Polish Electricity Transmission System
Operator — Polskie Sieci Elektroenergetyczne (PSE) — projects a more con-
servative growth path. In its resource adequacy assessment (PSE, 2024), it
forecasts that net electricity consumption will reach 181 TWh in 2030 and
215 TWh in 2040. Projections for 2050 should be treated with caution. Ho-
wever, full utilisation of nuclear energy in Poland is expected within this
timeframe.

"Values based on analyses by the Ministry of Energy (NECP), PSE, KOBiZE-CAKE, Instrat, and
Forum Energii.

2 December 2025 version.

3 WEM (with existing measures) refers to a balanced energy transition scenario under the
existing legal and investment framework.

4 WAM (with additional measures) refers to an accelerated energy transition scenario that
may enable achievement of some of the EU “Fit for 55” targets.

The role of nuclear energy in Poland’s future energy mix



Figure 1. Analyses of Poland’s energy system development project a significant increase in electricity
demand by 2040 and 2050 (in TWh)
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Source: PEI’'s own elaboration based on data from the Ministry of Energy (NECP) (ME, 2025), PSE (PSE, 2024), KOBi-
ZE-CAKE (Tatarewicz et al., 2022) and Instrat (Kubiczek, Smolen, 2024).

. This is illustrated, for
example, by Instrat analyses (Kubiczek, Smolen, Zelisko, 2023), in which a
decarbonisation scenario combining nuclear energy and renewables (RES)
results in lower system operating costs and a lower cost of electricity ge-
neration compared with a scenario based solely on RES. At the same time,
according to other Instrat modelling (Kubiczek, Smolen, 2024), the absence of
nuclear development in Poland could require the construction of an additio-
nal 40 GW of onshore wind capacity and 50 GW of photovoltaics.

. Today, the backbone of this system is ageing coal-fired power
plants, many of which may be phased out by 2040. This is a similar time
horizon to when the first nuclear units at the Lubiatowo-Kopalino plant are
expected to begin generating electricity. In the transition period, Poland’s
power system will increasingly rely on gas-fired plants fuelled by imported
natural gas, which is not optimal from an energy security perspective. While
RES deployment has been very dynamic in recent years — especially in case
of photovoltaics - its further pace is constrained by underinvestment in
electricity grids, legislative deadlock around onshore wind, and challenges
related to balancing the power system (including the slow rollout of energy
storage). In this context, nuclear energy can complement and strengthen the
national power system.

10
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. The Polish Nuclear Power Programme (PPEJ)
(MP, 2025) allows other projects, including SMRs?®, although it does not co-
ver them directly. Meanwhile, the latest update of the National Energy and
Climate Plan from December 2025 (ME, 2025) assumes nuclear develop-
ment after 2035 and reaching approximately 5.9 GWe of installed capacity
in large-scale units and SMRs. The document expects nuclear power to fill
the generation capacity gap after coal phase-out, and also notes its use in
district heating — in the WAM scenario for 2040, nuclear accounts for just
under 12% of the volume of district heat production. The NECP emphasises
that SMRs will be deployed over a longer horizon, after they are successfully
commercialised.

. They
expect Poland’s nuclear development to be based primarily on large-scale
nuclear power plants (a view consistent with PPEJ and NECP assumptions),
while only 16% consider it highly or very highly likely that Poland will exceed
5 GWe in SMRs capacity.

Figure 2. Most nuclear sector experts believe nuclear power plants could cover one-fifth of Poland’s
electricity demand before 2050

52
44
32
24
16 16
8 8 8
Up to 2040 Up to 2045 Up to 2050 After 2050
Very low or zero | ow mm Medium High mmm \/ery high

Note: share of responses in the PEI survey to the question: in what period is it possible for nuclear power to cover
20% of Poland’s electricity demand?

Source: PEI’s own elaboration.

5 In the 2025 version of the document, it is noted that the government will develop a separate
roadmap for SMRs.
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. Efforts should be made
to avoid a scenario in which technologies crowd each other out in the market
due to conservative electricity demand forecasts and faster-than-expected
RES® deployment. Such a scenario would risk persistently low utilisation of
nuclear energy.

In order to maximize the benefits of nuclear investment for the Polish
economy, the proportion of local content in Poland’s nuclear projects
should be increased. In the view of our survey respondents, Poland
should develop a domestic manufacturing and industrial base for the
nuclear sector. Such a base has the potential to evolve into a network
of companies capable of cooperating on nuclear investments in Po-
land and beyond.

A shortage of qualified specialists may hinder the implementation
of Poland’s nuclear project. Our respondents highlighted the need to
establish appropriate education and training programmes at different
levels. This includes both skilled workers with vocational qualifica-
tions (e.g., welders) and specialists and experts with university-level
education (including postgraduate training). However, retaining qu-
alified staff in the nuclear sector also requires offering competitive
working conditions.

A potential bottleneck in the construction of Poland’s nuclear power
plant may be securing the resources required for delivery — resources
for which Poland will have to compete with other nuclear projects
outside the country as well as with major infrastructure projects
within Poland. Another barrier is the limited number of companies in
the nuclear supply chain and the ability of reactor technology ven-
dors (e.g., France, South Korea, the United States) to deliver multiple
nuclear projects in parallel. Moreover, vendors may be more intere-
sted in rebuilding their domestic nuclear sectors than in supporting
the development of foreign ones. According to surveyed experts, a
certain degree of central state planning could be beneficial to ensure
the availability of qualified workers, components, and materials for
the Lubiatowo-Kopalino nuclear power plant.

¢ Such a situation occurred in the past in the case of Poland’s Energy Policy to 2040 (PEP2040)
and photovoltaics. Current PV capacity already exceeds the levels projected in PEP2040 for
2035.

12
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SMRs and
industrial needs,
and the associated
risks

Small modular reactors (SMRs) may offer an answer to the energy needs
of the industrial sector, particularly energy-intensive industries. Unlike Po-
land’s first large-scale nuclear power plant, which will be located in the north
of the country, the six BWRX-300 reactors that have received a decision in
principle are to be located in central and southern Poland. Their sites are
linked to the presence of nearby industrial facilities in the metallurgy sector
(Dagbrowa Gornicza), chemicals (Stawy Monowskie near O$wiecim and Wto-
ctawek), petrochemicals (Ptock), and heavy industry (Tarnobrzeg and Stalowa
Wola). Key advantages of this concept include proximity to industrial offta-
kers, the relatively lower capacity of the BWRX-300 units (300 MWe) — which
makes it easier to match output to industrial demand - and lower water
consumption compared with large-scale reactors. Also important is the co-
generation potential of SMRs and the use of reactor heat” for both industrial
purposes and district heating.

7 Note that this does not apply to all sectors—Generation I+ reactors produce heat at tempe-
ratures of up to approximately 300°C.

SMRs and industrial needs, and the associated risks
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Map 1. Poland’s first nuclear power plant is being built in the north; the next large-scale plant and

SMRs are planned

A NPP 1 under construction

in the central and southern parts of the country

no

A NPP 2 locations under consideration =~ @ SMR locations with the decisions
of the Ministry

Source: PEI's own elaboration.

Barriers to SMR development in Poland include the risk that capital costs
will rise above current declarations and potential delays resulting from the
immaturity of the technology, especially in the case of first-of-a-kind (FOAK)
projects. Other significant factors include lack of tangible EU support for
nuclear energy and the lengthy licensing process for this technology.

14

SMRs and industrial needs, and the associated risks



Figure 3. The barriers most frequently cited for SMR development are uncertain investment costs,

lengthy licensing processes, and unequal treatment of nuclear energy and renewables
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Note: share of responses in the PEI survey to the question: how important are selected barriers for SMR develop-

ment in Poland?

Source: PEI's own elaboration.

SMRs and industrial needs, and the associated risks

15



. If cheaper, less risky decarbonisation alternatives emerge in the mean-
time, market interest could decline significantly.

. De-
carbonising this sector may shift energy use away from fossil fuels towards
electricity, consumed directly through electric boilers and heat pumps, or
indirectly via low-emission energy carriers such as RFNBO hydrogen.

. This expecta-
tion differs markedly from current estimates for SMR technology: in 2025,
OSGE CEO Rafat Kasprow stated that electricity prices from BWRX-300 re-

actors should be in the range of (www4). This is similar to
the updated cost estimate published in 2023 for NuScale reactors (around
, Www5).,

(56% of responses
assessed the probability as low, very low, or zero).

16
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Directions for changes to
the legal framework for
nuclear energy

Poland’s regulatory framework for nuclear power plants is generally com-
prehensive, although it remains largely untested. In particular, no investor
(project owner) has yet reached the stage of submitting an application for
a construction license to the regulator, and the current licensing process
for nuclear power plants has never been used in practice. The same legal
framework has, however, been applied repeatedly in the process of issuing
operating licenses for MARIA, the only Polish research reactor, most recently
in 2025.

At the same time, Polish regulations are technology-neutral and do not re-
cognise SMRs as a separate category®. All nuclear reactors other than rese-
arch reactors are treated in exactly the same way, and the rules for issuing
permits and licenses are also identical (although the graded approach is
applied®). Any controlled-use zones and emergency planning zones around
nuclear reactors are designed on the basis of safety assessment results, me-
aning that the size of these zones increases or decreases depending on the
risks associated with a given reactor type. There are no predefined extensive
zones, as such an approach would be irrational for smaller reactors.

Moreover, the regulations does not provide for a structured process of ge-
neric design certification. This means that for each individual plant (“nuclear
facility”, in practice, a single power station, potentially with multiple reactors)
the licensing process is the same and includes a full safety assessment,
including all technical safety solutions, even if they are entirely identical to
those used in a previously licensed facility.

& There is also no clear, universally accepted definition of an SMR.
° Tailoring requirements, analyses, and oversight to the level of risk, significance, or complexity
of a given process or facility.

Directions for changes to the legal framework for nuclear energy 17



Possible directions for change include:

. Current
regulations allow only early site preparation (levelling, temporary fencing,
and power supply, but solely for construction purposes), which may
be carried out based on a preparatory site works permit. This gap has
already been recognised by the government, and on 24 March 2026 the
Council of Ministers adopted a draft bill proposing relevant solutions
(www7);

. At present, the
same reactor, if built at multiple locations, would have to undergo a
full licensing procedure each time, including aspects already assessed
in previous proceedings. The possibility of certification is only partly
substituted by the option to obtain a “general opinion of the President
of the National Atomic Energy Agency (PAA)”; however, the process of
obtaining such an opinion is not structured, and the scope of pre-
licensing activities depends on the content of the investor’s application;

Currently, all documents that form the basis for formal decisions (such
as a construction license) must be submitted in Polish. Only part of
the supporting documentation may be accepted in a foreign language.
Given the shortage of nuclear experts in Poland, it is difficult to secure
sufficiently experienced staff to translate English documentation into
Polish;

. Under such a model, the Polish regulator would
retain the authority to assess documentation and issue the final decision,
but would operate in parallel with a regulator from another country. This
would follow a model similar to that of the aviation industry, where
the European Union Aviation Safety Agency (EASA) acts as a validating
authority in relation to a non-European aviation regulator (e.g., the U.S.
Federal Aviation Administration), which conducts the primary assessment
process.

18
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How can nuclear
energy be financed
effectively?

The economic viability of a nuclear power plant is largely determined by
the effectiveness of its financing. Poland’s first nuclear power plant at Lu-
biatowo-Kopalino will be financed with state participation, following State
aid approval by the European Commission, under a contract-for-difference
(cfD) model. The question of financing subsequent investments, especially
SMRs, remains unanswered.

At the current stage, SMR projects remain a solution with very limited ava-
ilability. In practice, they are still largely at the pilot and demonstration
phase. As SMRs enters commercial availability, it will be accessible prima-
rily to the largest economic entities. For example, the cost of building four
BWRX-300 reactors in Ontario, Canada is estimated at around CAD 21 billion
(PLN 56 billion™, www®). Building even a single such reactor is therefore
beyond the reach of companies operating in Poland, except for a few of the
largest firms (including in the case of lower-capacity units). A similar pattern
is visible in our study in the attitudes of Polish energy-intensive industries
towards SMRs. Despite inviting companies of various sizes, only a few of
the largest nationwide agreed to participate. For others, SMRs remain too
distant and too expensive. Similar conclusions regarding large Polish cities
were also drawn in a PEI study from 2023, in which only the largest ones
were interested in discussing the role of SMRs in decarbonisation strategies.
This indicated that the solution would be too costly within a foreseeable time
horizon (Juszczak, 2023).

The high unit costs of SMR reactors, compared with other options, highlight
the important role of state support in financing them. Such support could
take the form of project co-financing (e.g., within industrial zones) or credit
guarantees. Even in such a case, most firms would likely prefer a PPA with
an SMR operator rather than making a direct equity investment. A potential
obstacle to state involvement in SMR deployment for industry is the risk
that poorly designed mechanisms could be deemed incompatible with state
aid rules.

© According to the exchange rate as of 27 March 2026.

How can nuclear energy be financed effectively?
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. However, in the view of a significant share of
our interviewees, it can place a heavy burden on public finances.
, which - aside from Finland’s
Mankala model — have been less tested in practice for large-scale energy
investments.

Orderbooks and buyers’ clubs are among the mechanisms that could
help reduce the cost of building nuclear power plants.

Coordination at the EU level could help investors streamline the deli-
very of nuclear projects and enable component suppliers to plan lon-
g-term manufacturing processes more effectively. However, it should
be noted that there has been limited coordination in other segments
of the energy market and increasing competition among European
actors in recent years (e.g., procurement of turbines for CCGT units).
Joint procurement may also prove challenging due to the lack of ali-
gnment between the schedules of nuclear projects that are already
planned or underway.

These obstacles resulted in a rather sceptical stance among the
surveyed experts regarding the prospect of joint procurement by se-
veral EU countries. Only one in five respondents assessed this option
as being highly or very highly likely. At the same time, in-depth in-
terviews pointed to a potentially more feasible path for coordinating
procurement portfolios, especially for SMRs, at the national level,
through the selection of SMR technologies eligible for public support
and by encouraging companies to aggregate orders in order to reduce
unit costs.

Figure 4. Experts surveyed by PEI take a pessimistic view of the prospects for joint nuclear
procurement at the EU level

Very high 4
High 16
Average
Low
Very low or zero 16

Note: share of responses in the PEI survey to the question: what are the chances that at least several EU countries will
organise joint procurement (e.g., in the form of an orderbook) of SMRs or components for large/small nuclear units?

Source: PEI’'s own elaboration.
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A global renaissance
= but a European one?

The intention announced at COP28 by a group of countries to triple global
nuclear capacity by 2050™ may prove difficult to deliver (www8). The respon-
dents to the Delphi survey doubted that this could be achieved so quickly —
only 28% considered the 2050 date realistic (median of all responses: 2062).
Nevertheless, they were broadly optimistic about the future of nuclear power
globally: half of respondents assessed the likelihood of tripling nuclear ca-
pacity at some point in time as high or very high.

Figure 5. Tripling global nuclear capacity may occur in the 2060s

40
28
20
12
Up to 2040 Between Between Between After 2070
2041 and 2050 2061 and 2060 2061 and 2070

Note: share of responses in the PEI survey to the question: in what period is it possible to achieve the COP28 target
of tripling global nuclear capacity?

Source: PEI’'s own elaboration.

Respondents indicated that rapid nuclear growth appears more likely in
Asian countries (China, India) than in the European Union or the United Sta-
tes. In Asia, demand for new nuclear units may be driven by intensive elec-
trification of their economies and the resulting strong growth in electricity
demand. In contrast, slower growth in nuclear power can be expected in the
EU. Among other reasons, the sector would need to overcome the current
technological stagnation and rebuild capabilities that have been lost in many
Member States. At the same time, despite a visible, at least declarative, shift

" The target is to increase the global installed nuclear power capacity from 377 GWe
in 2025 to 1,200 GWe in 2050.

A global renaissance - but a European one? 21



in perceptions of nuclear power as a decarbonisation tool, nuclear energy is,
in practice, still not treated on an equal footing in EU legislation with other
low-emission alternatives (e.g., in terms of access to various EU financing
programmes). Experts surveyed by PE| assessed the chances of full equal
treatment of nuclear energy in EU rules as low to moderate.

. This would

imply a meaningful, though slower than global, increase from the current

. Even such moderate growth, especially given the need to replace

part of the fleet due to the age of many European reactors, could intensify

competition among EU countries for key resources, including skilled person-
nel and critical components.

Figure 6. PEI survey respondents anticipate that installed nuclear capacity in the EU could rise to at
least 120 GW by 2050
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Note: share of responses in the PEI survey to the question: what are the chances of reaching the indicated ranges of
installed nuclear capacity in the EU by 2050?

Source: PEI’'s own elaboration.

. According to the experts we surveyed, this is partly due to
growing national tendencies in Member States, including a stronger emphasis
on shaping energy policy independently.

. However,
closer cooperation would likely be feasible only if Member States decided
to converge on a specific nuclear technology, which appears realistic only in
the case of SMRs.

22
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