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Development and potential
of renewable energy sources in Poland

Abstract. The aim of the paper is to assess the potential of renewable energy sources (RES)
in Poland. We analyse the installed capacity and the amount of electricity generated from
renewable energy sources, as confirmed by issued certificates of origin. Additionally, the study
examines the structure and dynamics of the capacity of renewable energy installations at
the voivodeship level, covering the period from 2017 to 2023. The data comes the Energy
Regulatory Office. The results reveal significant growth in renewable energy capacity over
the analysed period, with wind and solar energy showing the most substantial increases.
Wind power remains the largest contributor to Poland’s renewable energy production, while
solar power experienced rapid expansion. The analysis also highlights regional disparities.
Podlaskie, West Pomeranian, and Kuyavian-Pomeranian voivodeships are leading in terms
of installed capacity, particularly in wind energy, which remains the largest contributor to
Poland’s renewable energy production. Conversely, regions such as Lubusz, Opole, and Holy
Cross show slower progress and lag behind in renewable energy development.

Keywords: renewable energy, renewable energy sources (RES), energy capacity, energy instal-
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Introduction

The development of renewable energy sources is a critical focus in addressing global
energy challenges and promoting sustainability. They offer various environmental
benefits, including pollution reduction, lower greenhouse gas emissions, and improved
local and regional manufacturing (Al-Jawhari, 2021; Tovar-Facio, 2022). Renewable energy
technologies provide benefits that go beyond energy alone and contribute to sustainable
development in the economy, environment, and society (Algarni et al., 2023).

The advancement of renewable energy sources (RES) in Poland represents a critical
element of the nation’s energy transition strategy, which aims to reduce greenhouse
gas emissions and enhance the share of clean energy in the national energy mix. This
shift is driven by the urgent need to mitigate the escalating threat of climate change and
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to comply with the European Union’s stringent environmental protection and carbon
dioxide (CO,) emissions reduction mandates, in alignment with European directives
(Mazurek-Czarnecka et al.,, 2022). Unfortunately, Poland’s energy mix is largely
dependent on fossil fuels, particularly coal, which has historically been the backbone
of its energy sector (Suwata et al., 2017). Thus, Poland has pledged to progressively
increase the proportion of RES in its energy portfolio, a goal that necessitates the
accelerated development of the wind, solar, and biomass energy sectors (lglinski
et al., 2022). The Polish Energy Policy 2040 (PEP2040) outlines plans to reduce coal
dependency and increase the share of renewable energy, but the timeline for these
changes may not align with the EU’s climate policy goals (Swora, 2023). Poland met
its 2020 target of generating 15% of energy from renewable sources. By 2030, Poland
aims to achieve a 23% share of renewable energy in its gross final energy consumption,
aligning with EU directives (Jaworski et al., 2023; Zbronski et al., 2023). This transition
is expected to bring about significant socio-economic benefits, including job creation,
energy security, and reduction in greenhouse gas emissions (Debicka et al., 2024).
Investments in renewable energy also aim to alleviate energy poverty, which affects
about 9% of Poland’s population (Biernat-Jarka et al., 2021).

Despite the progress in expanding renewable energy, Poland’s energy transition is
fraught with considerable challenges. As one of the leading producers of fossil fuel-
-based energy in Europe, Poland faces a particularly complex task in modernizing its
energy infrastructure. The shift towards RES demands not only substantial financial
investment but also significant reforms in regulatory frameworks and the strategic
planning of energy transmission networks. The government is aware of the necessity to
reduce the role of coal, but the pace of transformation and the future energy mix remain
uncertain (Suwata et al., 2017). Several barriers impede the growth of renewable energy,
including restrictive legislation, investor uncertainty, and technical challenges related to
integrating variable renewable energy sources into the national grid (Kurowska et al.,
2022). Economic and political barriers, as high costs of renewable energy technologies
and administrative hurdles pose significant challenges (Marks-Bielska et al., 2020). The
potential of renewable energy depends on technological progress and infrastructure
development (Jaworski et al., 2023). Moreover, societal resistance to certain RES
projects (most notably wind farms) further complicates the implementation of these
initiatives, as public opposition can delay or block the deployment of key installations
(Zak-Skwierczyriska, 2022; Mazurek-Czarnecka et al., 2022). Additionally, as mentioned
above, Poland’s energy transition is influenced by socio-economic factors, including the
significant role of the mining industry in the economy and the need for a just transition
to protect jobs and communities.

Legal and regulatory conditions are crucial for RES development. Simplified legal
regulations and effective financial support are needed to encourage investment
(Iglinski, 2016). The Polish government has introduced various regulatory mechanisms
to stabilize RES operations, including energy clusters and cooperatives (Serowaniec,
2021). EU funds play a significant role in supporting RES projects, with substantial
investments in wind and solar energy (Chodkowska-Miszczuk, 2016). The introduction
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of new support mechanisms, such as auctions for RES projects, aims to increase the
share of renewable energy in Poland’s energy mix. However, a volatile support system
may create uncertainty for investors, potentially hindering long-term growth (Mazurek-
-Czarnecka et al., 2022).

The regional development of renewable energy sources (RES) in Poland exhibits
significant variability and potential across different voivodeships. Poland’s regions
show distinct differences in renewable energy generation capacity (Zarebski,
2021). For instance, voivodeships such as Greater Poland and Masovian are at the
forefront of implementing solar and wind energy projects, whereas others, including
Subcarpathian, continue to lag behind due to a combination of geographical
constraints and infrastructural deficiencies (Zbronski et al.,, 2023; Pietrzak et al.,
2021). In Northern Poland, particularly rural areas, wind and biogas energy play crucial
roles in local development, providing energy security, employment opportunities,
and promoting regional growth (Czapiewska, 2015). The uneven distribution of RES
development across different regions underscores the importance of region-specific
policies and strategies. (Halama & Majorek, 2022). A more tailored approach, sensitive
to the unique conditions of each voivodeship, will be essential for fostering balanced
and effective growth in Poland’s renewable energy sector, ensuring that all regions
contribute to and benefit from the national transition towards a cleaner energy future
(Kryszk et al., 2023).

The aim of the paper is to assess the potential of renewable energy sources in Poland.
In detail, we analyse the installed capacity and the amount of electricity generated from
renewable energy sources (RES) in Poland, as confirmed by issued certificates of origin.
Additionally, we examine the structure and dynamics of the capacity of renewable
energy installations at the regional (voivodeship) level.

Methodology

From the national (Polish) perspective, we analyse the installed capacity of renewable
energy installations and electricity production from 2005 to 2022, covering various
types of renewable energy sources, including biogas, biomass, solar radiation
(photovoltaics), wind energy, hydropower, and the technology of co-firing (as
confirmed by issued certificates of origin). Additionally, from the regional (voivodeship)
perspective, we present the status of renewable energy installations in Poland as
of December 31, 2017, and 2023, highlighting the changes in installed capacity in
megawatts (MW) for various energy technologies, such as biogas (BG), biomass (BM),
thermal waste-to-energy plants (ITPO), photovoltaic installations (PVA), wind power
(WIL), hydroelectric power plants (WO), and co-firing installations of conventional
fuels and biomass (WS). The installed capacity is measured in MW, while the amount
of electricity is presented in MWh.

The data used in this study comes from publicly available sources provided by the
Energy Regulatory Office (ERO), a central body of the Polish government responsible for
regulating the energy market. In the analysis we use descriptive statistics. Tabular and
graphical methods are used to present research results.
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Results
Figure 1 presents the installed capacity of renewable energy installations in Poland from
2005 to 2022.
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Figure 1. Installed capacity of renewable energy sources (RES) in Poland from 2005 to 2022
(in MW)

Source: own elaboration based on ERO data.

Over the analysed years, wind energy has experienced significant growth, making it
the most substantial contributor to Poland’s renewable energy capacity by 2022, with an
installed capacity of over 8,287 MW. The development of wind energy can be attributed
to favourable wind conditions and government policies supporting renewable energy
expansion. Biomass installations also show considerable growth, peaking at around
1,512 MW in 2019. However, there were fluctuations in biomass capacity in subsequent
years, an effect of shifts and challenges in biomass sourcing. Solar energy installations,
which began contributing significantly around 2013, saw a rapid increase, especially
between 2018 and 2022, culminating in an installed capacity of approximately 3,148 MW
by 2022. Biogas installations, although more modest compared to wind and biomass,
showed steady growth over the years, reaching around 276 MW in 2022. Hydropower
exhibited a more stable trend, with installed capacity hovering around 950-990 MW
throughout the entire period (Figure 1). The installed capacity of renewable energy
sources (RES) in Poland does not necessarily correlate directly with the amount of
electricity generated from these sources, as actual generation depends on factors such
as weather conditions, maintenance, and grid stability.

Figure 2 illustrates the production of electricity from various types of renewable
energy installations in Poland between 2005 and 2022.

The renewable energy sources covered include biogas, biomass, solar radiation
(photovoltaic), wind energy, hydropower, and co-firing technologies (biomass, biofuels,
biogas with other fuels). Over the years, wind energy has shown a significant and
consistent upward trend, peaking in 2017 and remaining the largest contributor to
renewable energy production in Poland, especially in coastal areas with favourable
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Figure 2. Amount of electricity generated from renewable energy sources (RES) in Poland
from 2005 to 2022 (in MWh)

Source: own elaboration based on ERO data.

conditions. Biomass displayed substantial growth initially, reaching a peak around
2020, but experienced a decline afterwards. Solar energy, while initially minimal, has
shown a notable increase starting in 2015, with steady growth thereafter. The biogas
sector exhibited steady growth until 2017, followed by a gradual decline. Hydropower
production declined significantly after 2014, likely due to ageing infrastructure and
variable hydrological conditions. Co-firing technologies initially increased in production
but saw a significant drop after 2016. The decreases observed in 2021 and 2022 can
be attributed to the fact that the presented data reflect the volumes of electricity
generated from renewable energy sources that were covered by certificates of origin
issued by the President of the Energy Regulatory Office (Figure 2).

Overall, Figure 1 and Figure 2 indicate a dynamic evolution of renewable energy
sources in Poland, emphasizing significant growth in wind and solar energy, with wind
energy remaining the primary renewable source, while more traditional energy sources
like hydropower and co-firing technologies are seeing a decline as the country transitions
towards more advanced renewable technologies.

In the next step, we provide the analysis of renewable energy installations in Poland
from the regional, i.e., voivodeship perspective. It provides insight into the development
and spatial distribution of renewable energy sources (RES) across the country. We
present the status of renewable energy installations in Poland as of December 31,
2017 and 2023, highlighting the changes in installed capacity in megawatts (MW) for
various energy. Table 1 depicts the capacity of renewable energy installations as of 31
December 2017.

Wind power was the dominant renewable energy source in Poland in 2017. The
voivodeships with the highest installed capacity in wind power were West Pomeranian
(1489.02 MW), Greater Poland (698.97 MW), and Pomeranian (693.34 MW). This
distribution indicates a predominance of coastal locations and areas with favourable
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Table 1. Renewable energy installations in Poland from the voivodeship perspective (in MW,
as of 31 December 2017)

Voivodeship BG BM ITPO PVA WIL wo Ws
Lower Silesian 21.93 100.00 0.00 3.59 176.36 73.89 1581.20
Kuyavian-Pomeranian 16.01 177.23 0.00 8.14 597.11 212.50 50.00
Lublin 13.76 2.60 0.00 30.93 138.90 1.39 6.00
Lubusz 5.01 1.80 0.00 3.39 192.00 117.97 0.00
Masovian 29.74 272.70 0.00 1.88 386.43 22.15 3977.12
Lesser Poland 10.81 3.15 16.90 9.23 6.68 192.40 560.00
Opole 3.81 0.00 0.00 0.94 138.15 30.76 1492.00
Subcarpathian 8.31 58.38 0.00 4.38 152.96 209.25 300.00
Podlaskie 12.37 84.54 9.01 12.67 197.01 0.81 0.00
Pomeranian 22.82 2.35 0.00 2.44 693.34 34.05 111.60
Warmian-Masurian 14.83 29.44 0.00 7.91 354.27 17.22 49.00
Greater Poland 24.46 116.36 25.30 6.70 698.97 12.65 820.50
West Pomeranian 17.15 83.23 0.00 3.80 1489.02 13.58 1374.00
Lodz 12.69 59.26 0.00 2.33 581.62 11.28 205.85
Silesian 21.46 90.26 0.00 8.90 33.33 36.65 5064.70
Holy Cross 2.14 238.66 0.00 0.54 22.07 2.90 1607.00

Source: own calculation and elaboration based on ERO data.

wind conditions. Photovoltaicinstallations were still a relatively minor source of energy in
2017, with the largest installed capacities found in the Lublin (30.93 MW) and Kuyavian-
Pomeranian (8.14 MW) voivodeships. Biomass was particularly significant in Masovian
(272.7 MW) and Kuyavian-Pomeranian (177.23 MW), while biogas also played an
important role, with the highest concentration in Masovian (29.74 MW). Hydroelectric
power had a significant share in Lower Silesian (73.89 MW) and Lubusz (117.97 MW).
Calculating the average installed capacity for each type of RES across all voivodeships
reveals that wind power had the highest average installed capacity of approximately
372.6 MW per voivodeship, confirming its dominance in the country. Biomass had an
average installed capacity of about 82.1 MW per voivodeship, with Masovian having
the highest capacity. Photovoltaics had an average capacity of only about 6.6 MW per
voivodeship, indicating the limited development of this technology in 2017. Biogas had
an average installed capacity of around 13.3 MW per voivodeship, with the highest
concentration in Masovian. Significant differences exist in the development of RES
among voivodeships, with coastal regions such as West Pomeranian and Pomeranian
having the highest installed wind power capacity, while central voivodeships such
as Masovian had a more diversified structure of RES, including biomass, biogas, and
hydroelectric power (Table 1).

Table 2 provides an overview of renewable energy installations in Poland as of
December 31, 2023, illustrating the installed capacity in megawatts (MW) for different
energy technologies.
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Table 2. Renewable energy installations in Poland from the voivodeship perspective (in MW,
as of 31 December 2023)

Voivodeship BG BM ITPO PVA WIL wo WS
Lower Silesian 22.34 111.25 0.00 297.18 326.59 84.66 1601.95
Kuyavian-Pomeranian 18.96 177.23 13.80 334.16 929.21 210.04 63.70
Lublin 17.13 14.60 0.00 381.15 256.45 0.91 6.00
Lubusz 9.32 3.47 0.00 431.38 244.20 113.67 0.00
Masovian 32.31 181.50 3.85 294.94 548.27 21.99 3560.12
Lesser Poland 12.55 0.00 16.90 104.26 5.77 185.83 755.40
Opole 5.65 0.00 0.00 99.06 147.69 36.41 0.00
Subcarpathian 9.16 2.80 8.99 147.50 188.92 209.19 0.00
Podlaskie 14.19 9.24 9.01 313.69 297.26 0.58 203.50
Pomeranian 27.37 8.33 0.00 417.97 1261.53 29.05 111.60
Warmian-Masurian 22.59 27.40 0.00 511.37 614.71 14.99 0.00
Greater Poland 38.53 232.06 26.94 870.24  1466.65 12.20 12.00
West Pomeranian 20.31 89.57 15.48 446.07  2436.40 13.56 924.13
tédz 16.97 59.26 0.00 246.40 677.48 10.72 201.42
Silesian 23.07 90.21 76.50 118.31 110.30 36.12 4446.10
Holy Cross 4.83 243.17 0.00 166.10 49.06 2.22 1649.00

Source: own calculation and elaboration based on ERO data.

Wind power continued to be the dominant type of renewable energy in Poland in
2023. The voivodeships with the highest installed capacity in wind power were West
Pomeranian (2436.4 MW), Greater Poland (1466.6 MW), and Pomeranian (1261.5
MW). The increase in wind power capacity in coastal regions confirms their key role
in wind energy production. There was significant growth in photovoltaic installations
in 2023, with Greater Poland (870.24 MW) and Lublin (381.15 MW) leading in terms
of increased capacity. Biomass remained an important energy source, especially in
the Greater Poland (232.06 MW) and Holy Cross (243.17 MW) voivodeships. Biogas
installations also saw growth across most voivodeships, with the largest concentration in
Greater Poland (38.53 MW) and Masovian (32.31 MW). Hydroelectric power maintained
a stable contribution, and the highest capacities were in Lower Silesian (84.66 MW)
and Lubusz (113.67 MW). Thermal waste-to-energy plants also increased their capacity,
notably in Silesian (76.5 MW) and West Pomeranian (15.48 MW). In terms of average
installed capacity for each type of RES in 2023, wind power continued to dominate with
an average of approximately 672.9 MW per voivodeship, while photovoltaics showed
a significant increase in average capacity, reaching around 259.3 MW per voivodeship.
Coastal regions such as West Pomeranian continued to dominate in terms of wind
power, whereas Greater Poland distinguished itself with significant shares in both
wind and photovoltaic energy, highlighting diverse renewable energy development
in the region. Between 2017 and 2023, there was substantial growth in photovoltaic
installations, especially in Greater Poland and Lublin. West Pomeranian remained the
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leader in wind power capacity, attributed to favourable geographical and atmospheric
conditions. Silesian and Holy Cross experienced notable increases in thermal waste-
to-energy plant capacity. The installed capacity of wind power increased across all
voivodeships, with the most considerable growth observed in West Pomeranian and
Greater Poland. Photovoltaic installations were the fastest-growing segment. Biomass
capacity remained relatively stable, with some growth in Greater Poland and Holy
Cross, but a decrease in Masovian. The increase in capacity for thermal waste-to-energy
installations in Silesian and West Pomeranian underscores the growing importance
of waste-to-energy as part of the circular economy and efforts to improve energy
efficiency. Wind energy remains a crucial component of Poland’s RES mix, particularly in
coastal regions, while photovoltaic energy is becoming increasingly popular, especially
in sun-rich voivodeships. The diversity in technologies and regional differences indicate
a progressing energy transition aimed at increasing the share of clean energy in the
national energy mix.

Discussion

The regional disparities in renewable energy deployment align with previous findings
that geographical and infrastructural factors significantly influence growth potential
(Pietrzak et al., 2021). For instance, the concentration of wind power in the coastal
voivodeships of West Pomeranian and Pomeranian is consistent with (Zbronski et al.,
2023), who identified favourable wind conditions as a major driver for wind energy
investments. The growth in solar installations, particularly in voivodeships like Greater
Poland and Lublin, parallels observations by Halama and Majorek (2022), who noted
that photovoltaic systems are increasingly adopted due to financial incentives and
technological advancements. This trend underscores the importance of tailored
policy interventions that consider local conditions (Kryszk et al., 2023). Despite these
advancements, challenges remain. Kurowska et al. (2022) emphasized regulatory barriers
and investor uncertainty, which are still obstacles to renewable energy expansion.
Societal resistance to projects like wind farms also resonates with Zak-Skwierczyiska
(2022), who highlighted social acceptance as a critical factor for renewable energy
projects in Poland. This research supports Mazurek-Czarnecka et al. (2022), asserting
that balanced growth of renewable energy across regions necessitates strategic reforms
in regulation and infrastructure. The findings highlight the need for region-specific
strategies to enhance the participation of underperforming voivodeships, such as
Subcarpathian, in renewable energy development (Iglinski et al., 2022).

Conclusions

The findings of this study demonstrate the notable progress that Poland has made in
expanding its renewable energy capacity, particularly in wind and solar power, between
2017 and 2023. Wind energy remains the dominant contributor to the country’s RES
(Renewable Energy Sources) generation, underscoring its pivotal role in Poland’s
renewable energy transition. Wind power capacity continues to grow rapidly due to
technological advancements, increasing demand for clean energy, and supportive
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policies, such as green certificates and auction systems. In parallel, solar energy,
although starting from a lower base, has experienced a rapid expansion in recent years.
This growth is driven by falling installation costs, increased private sector participation,
and favourable conditions for photovoltaic (PV) installations.

The analysis also reveals substantial regional disparities in renewable energy
development. While Podlaskie, West Pomeranian, and Kuyavian-Pomeranian lead in
installed capacity, particularly in wind energy, other regions such as Lubusz, Opole, and
Holy Cross have shown slower progress. Regions like Podlaskie and West Pomeranian
have benefited not only from favourable natural conditions but also from targeted
infrastructure investments and proactive regional policies.

The analysis of the structure and dynamics of renewable energy installations at the
regional (voivodeship) level highlights disparities in installed capacity across regions. This
suggests the need for targeted investment strategies, especially in regions where the
potential for renewable energy has not been fully exploited. Government policies and
incentives should focus on attracting more investment in underperforming regions to ensure
a balanced development of RES infrastructure. As Poland continues its energy transition, it’s
important to regularly monitor progress against national and EU energy targets. If certain
regions or sectors lag behind, policymakers should be ready to adjust strategies to ensure
that national goals are met. Additionally, the system of certificates of origin used to confirm
renewable energy production is crucial for tracking progress in the sector.

While the study uses publicly available data from the Energy Regulatory Office (ERO),
the study emphasizes installed capacity. However, it does not necessarily translate to
actual energy production or efficiency. There may be discrepancies between potential
energy output and what is actually generated due to factors like weather conditions
(for wind or solar energy), maintenance issues, or grid limitations. Future study could
broaden the scope by comparing Poland’s renewable energy development with that of
other countries. This could help identify global best practices and provide insights into
how different regulatory frameworks and policies impact renewable energy growth.

References

Al-Jawhari, I. F. H. (2021). Application of nanoscience in alternative energies. In Nano Tools and Devices
for Enhanced Renewable Energy. Elsevier, pp. 543-563. DOI: https://doi.org/10.1016/B978-0-
12-821709-2.00007-4

Algarni, S., Tirth, V., Algahtani, T., Alshehery, S., Kshirsagar, P. (2023). Contribution of renewable energy
sources to the environmental impacts and economic benefits for sustainable development.
Sustainable Energy Technologies and Assessments, 56, 103098. DOI: https://doi.org/10.1016/
j.seta.2023.103098

Biernat-Jarka, A., Trebska, P., Jarka, S. (2021). The role of renewable energy sources in alleviating
energy poverty in households in Poland. Energies, 14 (10), 2957. DOI: https://doi.org/10.3390/
enl14102957

Chodkowska-Miszczuk, J., Bieganska, J., Sroda-Murawska, S., Grzelak-Kostulska, E., Rogatka, K. (2016).
European Union funds in the development of renewable energy sources in Poland in the
context of the cohesion policy. Energy & Environment, 27 (6-7), pp. 713—725. DOI: https://doi.
org/10.1177/0958305X16666963

Strona | 131



A. Weremczuk, M. Wielechowski, P. Kotyza

Czapiewska, G. (2015). Renewable energy sources in the context of sustainable development of
northern Poland rural areas. In 15th International Multidisciplinary Scientific GeoConference
SGEM 2015, pp. 447-454.

Debicka, A., Olejniczak, K., Radomski, B., Kurz, D., Poddubiecki, D. (2024). Renewable Energy
Investments in Poland: Goals, Socio-Economic Benefits, and Development Directions. Energies,
17 (10), 2374. DOI: https://doi.org/10.3390/en17102374

Halama, A., Majorek, A. (2022). Photovoltaic microgeneration (RES) in selected major cities in Silesian
Voivodeship. Economics and Environment, 80 (1), pp. 109-124.

Iglinski, B., Piechota, G., Iglinska, A., Cichosz, M., Buczkowski, R. (2016). The study on the SWOT
analysis of renewable energy sector on the example of the Pomorskie Voivodeship (Poland).
Clean Technologies and Environmental Policy, 18, pp. 45-61. DOI: https://doi.org/10.1007/
$10098-015-0989-7

Iglinski, B., Pietrzak, M. B., Kietkowska, U., Skrzatek, M., Kumar, G., Piechota, G. (2022). The assessment
of renewable energy in Poland on the background of the world renewable energy sector.
Energy, 261, 125319. DOI: https://doi.org/10.1016/j.energy.2022.125319

Jaworski, S., Chrzanowska, M., Zielinska-Sitkiewicz, M., Pietrzykowski, R., Jezierska-Thole, A., Zielonka,
P. (2023). Evaluating the Progress of Renewable Energy Sources in Poland: A Multidimensional
Analysis. Energies, 16 (18), 6431. DOI: https://doi.org/10.3390/en16186431

Kok, M. V. (2015). Renewable energy sources: current perspectives and future prospects in Turkey.
Energy sources, Part A: Recovery, utilization, and environmental effects, 37 (1), pp. 1-10.
DOI: https://doi.org/10.1080/15567036.2014.947447

Kryszk, H., Kurowska, K., Marks-Bielska, R., Bielski, S., EzZlakowski, B. (2023). Barriers and prospects for
the development of renewable energy sources in Poland during the energy crisis. Energies,
16 (4), 1724. DOI: https://doi.org/10.3390/en16041724

Kurowska, K., Kryszk, H., Bielski, S. (2022). Location and Technical Requirements for Photovoltaic Power
Stations in Poland. Energies, 15 (7), 2701. DOI: https://doi.org/10.3390/en15072701

Marks-Bielska, R., Bielski, S., Pik, K., Kurowska, K. (2020). The importance of renewable energy sources
in Poland’s energy mix. Energies, 13 (18), 4624. DOI: https://doi.org/10.3390/en13184624

Mazurek-Czarnecka, A., Rosiek, K., Salamaga, M., Wasowicz, K., Zaba-Nieroda, R. (2022). Study on
support mechanisms for renewable energy sources in Poland. Energies, 15 (12), 4196.
DOI: https://doi.org/10.3390/en15124196

Mohammed, Y. S., Mustafa, M. W., Bashir, N., lbrahem, I. S. (2017). Existing and recommended
renewable and sustainable energy development in Nigeria based on autonomous energy
and microgrid technologies. Renewable and Sustainable Energy Reviews, 75, pp. 820-838.
DOI: https://doi.org/10.1016/j.rser.2016.11.062

Pietrzak, M. B., Iglinski, B., Kujawski, W., Iwanski, P. (2021). Energy transition in Poland — Assessment
of the renewable energy sector. Energies, 14 (8), 2046. DOI: https://doi.org/10.3390/
en14082046

Serowaniec, M. (2021). Sustainable development policy and renewable energy in Poland. Energies,
14 (8), 2244. DOI: https://doi.org/10.3390/en14082244

Suwata, W., Wyrwa, A., Olkuski, T. (2017). Trends in coal use — global, EU and Poland. In IOP Conference
Series: Materials Science and Engineering, Vol. 268, No. 1, p. 012003. DOI: https://doi.
org/1088/1757-899X/268/1/012003

Swora, M. (2023). Polish Pathway to Just Transition: Energy Law and Policy Trapped Between
Sustainability and Security of Supply. Handbook of Energy Law in the Low-Carbon Transition,
467. DOI: https://doi.org/10.1515/9783110752403

Strona | 132



Development and potential of renewable energy sources in Poland

Tovar-Facio, J., Cansino-Loeza, B., Ponce-Ortega, J. M. (2022). Management of renewable energy
sources. In Sustainable design for renewable processes. Elsevier, pp. 3—31. DOI: https://doi.
org/10.1016/B978-0-12-824324-4.00004-4

ERO (n.d.). Energy Regulatory Office. About us. Retrieved from: https://www.ure.gov.pl/en/about-us/
presidents-duties/22,Presidents-duties.html (access: 20.09.2024).

Zarebski, P., Krupin, V., Zweglinska-Gatecka, D. (2021). Renewable Energy Generation Gaps in Poland:
The Role of Regional Innovation Systems and Knowledge Transfer. Energies, 14 (10), 2935.
DOI: https://doi.org/10.3390/en14102935

Zbronski, D., Otwinowski, H., Gérecka-Zbronska, A., Urbaniak, D., Wyleciat, T. (2023). Analysis of
Changes in Electricity Generation from Renewable Energy Sources after Poland’s Accession
to Structures of the European Union. Energies, 16 (12), 4794. DOI: https://doi.org/10.3390/
enl16124794

Zak-Skwierczyriska, M. (2022). Energy Transition of the Coal Region and Challenges for Local and
Regional Authorities: The Case of the Betchatéw Basin Area in Poland. Energies, 15 (24), 9621.
DOI: https://doi.org/10.3390/en15249621

Strona | 133



