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ABSTRACT: This article presents the concept of sustainable energy industry advancement. It also
evaluates selected aspects of energy sector development in the context of current civilisation chal-
lenges, European Union policy and principles of sustainable energy generation. The primary objective
of the paper is to answer the question of whether the development of the power industry in Poland and
other EU countries is sustainable in selected social (the problem of energy poverty), economic (energy
security issues) and environmental aspects (the development of energy based on renewable sources,
including the subject of bioenergy). The research method applied in the article is based on the analysis
of available literature resources, thematic reports, statistical data, and legal acts. The analysis of the
problems selected for the article indicates that these issues still remain unresolved barriers to the
implementation of sustainable development, and the currently escalating crisis phenomena (energy
and economic crisis related to the Covid-19 pandemic and the war in Ukraine) are not conducive to
their effective and rapid elimination. Based on the above considerations, recommendations in relation
to sustainability in the energy sector in Poland and the EU were deduced.
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Introduction

Today’s global development is driven chiefly by the use of energy miner-
als, whose resources are limited and non-renewable, and therefore, it is not
based on sustainable foundations. If global development in economic, envi-
ronmental, and social terms is to be sustainable, the existing strategy for
obtaining energy should be systematically changed. Voices in favour of such
a change point not only to the finite and non-renewable nature of resources
but, above all, to the enormous environmental costs associated with the
exploitation and combustion of fossil fuels. The current trend is to introduce
changes in energy systems guided by the principles of sustainability. Sustain-
able energy policy, in general terms, is an effort to improve the well-being of
society by maintaining a balance between energy security, meeting social
needs, economic competitiveness and environmental protection. The global
transformation of energy policy toward sustainable energy will take time,
but a gradual increase in the use of renewable resources, which are far more
abundant than non-renewable resources, will be a real move towards the
implementation of the idea of sustainable development.

Nevertheless, it should be borne in mind that even the use of renewable
resources has its barriers and can negatively affect the environment, and in
the process of sustainable development, it is also necessary to take into
account and balance it in the social and economic spheres. The main purpose
of the article is to answer the question: is energy development in Poland and
other EU countries sustainable in selected social, economic, and environ-
mental aspects?

Thus, the article presents the concept of sustainable energy industry
development and evaluates selected aspects of energy development in the
context of current civilisation challenges (climate and energy crisis), Euro-
pean Union policy and principles of sustainable energy generation.

Research methods

The major research method was a systematic review of available litera-
ture on the subject, thematic reports, statistical data, and legal acts pertain-
ing to the research problem and objective formulated in the introduction.
Subsequent steps included organising and analysing the available material
and cause-and-effect inferences based on the information obtained.

Taking into consideration the fact that sustainable energy policy aims to
improve the long-term well-being of society by striving for a balance between
energy security, the satisfaction of social needs, the competitiveness of the
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economy, and environmental protection, the basic problems to be solved

have been determined, which will be analysed in the following paper. These

are:

1. Inthe social dimension: energy poverty,

2. Inthe economic dimension: the security of energy supply as a key factor
in economic development, including dependence on external supplies,

3. In the environmental dimension: the development of energy based on
renewable sources, including the particular problem of bioenergy.

The authors of the article, based on many years of experience in this field,
have considered the above issues as crucial problems to be solved in the
European and national dimensions and in the context of sustainable develop-
ment.

The article was prepared on the basis of a paper presented during the
conference “POLISH WAY OF (UN)SUSTAINABLE DEVELOPMENT. Conditions
and directions of development of the Polish economy in the perspective of
current environmental requirements”, Poznan, 21-23.09.2022 and concerns
the period until September 2022. The article presents the latest statistical
data that was available to the authors.

The concept of sustainable energy development —
a review of documents and literature on the subject

The concept of sustainable development and its most widely used defini-
tion was first proposed in 1987 in the UN report Our Common Future, gener-
ally referred to as the Brundtland Report (United Nations, 1987). This report
recognises and appreciates the role of energy in achieving sustainable devel-
opment, yet the authors of the report indicate that the means of achieving
sustainability are not clear. Agenda 21, adopted in 1992, outlined strategic
goals for sustainable and balanced development for the global community,
including sustainable access and energy generation (United Nations, 1992).
Since the adoption of Agenda 21, sustainable development has been a vital
policy goal at global, national, and local levels. Nonetheless, the guidelines
contained in Agenda 21 have been implemented to a small extent. The provi-
sions contained in this document in their entirety were upheld at the Second
World Summit in Johannesburg in 2002 (United Nations, 2002). According to
the UN, the guidelines contained in Agenda 21 should be considered as a
long-term vision for the implementation of sustainable and balanced devel-
opment. The implementation of sustainable energy is considered to be one of
the most relevant problems to be tackled alongside issues such as poverty
alleviation, health care, biodiversity preservation or food economy. However,
as the authors of the study (Gunnarsdottir et al.,, 2021) “Sustainable energy
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development: History of the concept and emerging themes” note, at that
time, the concept of sustainable energy sector development had not yet
emerged. The energy was perceived as a necessity for sustainable develop-
ment, although it was mainly linked to climate issues, energy security and
scarcity of fossil fuel resources. Topics such as renewable energy sources,
energy efficiency, the environmental impact of energy generation (other than
atmospheric emissions) and the role of energy in promoting human progress
were discussed. However, the concept of comprehensive sustainable energy
development has not yet been proposed. For instance, renewable energy
sources have been used for millions of years; however, the concept of sustain-
able use and management of these resources is relatively new.

During the 2030 Agenda for Sustainable Development Summit, which
took place in 2015 in New York, a document entitled “Transforming our
World: The 2030 Agenda for Sustainable Development”. It contains 17 goals
and 169 related tasks. Goal 7 - “ensuring access to stable, sustainable and
modern energy at an affordable price for all” is of crucial importance. The
basic operational objectives in this document include (United Nations, 2015):
e ensuring universal access to affordable, reliable, and modern energy ser-

vices,
¢ significantly increasing the share of renewable energy sources in the

global energy mix,
¢ doubling the growth index in global energy efficiency,
¢ increasing international cooperation to facilitate access to clean energy

and technologies in the areas of renewable energy, energy efficiency

advanced research and cleaner fossil fuel technologies and promoting
investments in energy infrastructure and clean energy technologies,

¢ expanding infrastructure and upgrading technologies to enable access to
modern and sustainable energy services for all people in developing
countries, in particular least developed countries (LDCs), small island
developing states (SIDS) and landlocked countries, in accordance with
their development programmes.

The concept of sustainable energy development also appears in the doc-
uments of many international institutions. One example is the International
Energy Agency (IEA), cooperating in the development of the power sector
and operating within the OECD framework, which defines sustainable energy
as a power industry with a long-term global vision of development that
ensures competitiveness and economic efficiency, social responsibility, and
environmental protection (IEA, 2001).

An extended definition of sustainable energy, considering the three basic
orders (i.e., economic, social, and environmental), is presented by L.G Action,
an organisation of local governments working for sustainable energy. The
definition emphasises the problem of sustainability and the use of energy
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sources that do not cause harm to the environment and human health, which
should rather be considered a difficult issue to implement (LG Action, 2018).
Applying the definition of sustainable energy in strategy building, a sustaina-
ble energy system should be defined as one that converts primary energy
into electricity and heat and supplies it to the consumer in a way that meets
the needs of present and future generations (Mitchel, 2010).

The concept of sustainable energy is also put forward by various scien-
tific communities. As with sustainability, there is no single basic definition
that is universally accepted. Authors such as Lemaire (2010) and Tester et al.
(2005) present the view that the concept of sustainable energy should be
grounded on the Brundtland definition, i.e. energy consumption and supply
should be based on our needs without compromising the satisfaction of
needs for future generations. According to Prandecki (2014), sustainable and
environmentally sound access to electricity should be achieved through
measures aimed at increasing efficiency and saving energy. He believes that
nowadays, the concept of sustainable energy should be considered as a theo-
retical concept, treated as striving for the least environmentally harmful
methods of energy conversion or distribution, taking into account the social
and economic needs of the present and future generations. In relation to
energy sources and their role in building a sustainable energy industry, the
following sources are proposed to be used (Boyle et al., 2004):

» those that are not significantly depleted by continued use,
¢ sources that do not cause emissions of pollutants,
¢ sources whose use is not associated with significant health risks.

Graczyk (2017), on the other hand, defines sustainable energy develop-
ment as the process of sustainably, safely, and efficiently providing energy for
sustainable development. A broad approach to the issue of defining sustain-
able energy is presented by Graczyk (2020), who considers sustainable
energy to be about management in society in the economy-environment
macro system. She believes that the scope of sustainable energy should be
considered broadly, i.e. in terms of conversion, generation, transport, distri-
bution and consumption. This author indicates that the sustainable energy
paradigm sets the direction of energy management and is central to contem-
porary social processes in environmental protection and in the policy and
institutional sphere. The sustainable energy paradigm is based on intra- and
intergenerational equity, a moderately strong principle of sustainability, and
the quintessence of the sustainable energy paradigm is the new concept of
the human energy manager - homo energeticus (Graczyk, 2019a; Graczyk,
2019Db).

Another key initiative shaping the concept has been the development of
sustainable energy indicators. Indicators can provide greater clarity and a
deeper understanding of the concept and the underlying themes and link-
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ages (IAEA, 2005). It is believed that indicators at the European level, based
on data from Eurostat, do not provide sufficient information, especially
regarding the social dimension of sustainable energy. According to Graczyk
(2017), the most comprehensive knowledge of sustainable energy imple-
mentation is provided by the International Atomic Energy Agency (IAEA,
2005) indicators.

In the conditions of the Polish economy, there are no comprehensive
studies on sustainable energy development. The strategies for Responsible
Development or the Polish Deal lack a comprehensive presentation of indica-
tors showing the sustainable development of the energy sector. Also, the Pol-
ish statistics presented by the Central Statistical Office (GUS) do not contain
the studies needed to assess sustainable energy development. The lack of
information on sustainable energy development from both the EU and Poland
should be remedied, as monitoring the process of sustainable and secure
energy supply will allow the goals set in the energy, climate, and environmen-
tal policies to be achieved more quickly.

Sustainable energy development in economic, social,
and environmental dimensions — a discussion of key issues

As noted above, the concept of sustainable energy has emerged since the
inception of the concept of sustainable development. The individual elements
of this concept have evolved, as has the overall concept of sustainability, but
the general principles remain unchanged. The main core of the sustainable
energy approach is the joint consideration of economic, social, and environ-
mental dimensions. These three dimensions are closely interlinked, and sus-
tainability requires the simultaneous support of each of them in an integrated
manner.

Social dimension

The social dimension of energy sustainability involves many aspects,

including:

¢ energy availability, which has a direct impact on employment opportuni-
ties and poverty. Access to energy is one of the key determinants of qual-
ity of life, affecting opportunities for personal development, education,
work, and mobility. In particular, relatively expensive energy strains
household budgets and is a disincentive to investment and entrepreneur-
ship,

e way of generating and using energy, as well as its use, which affects
health, in particular due to environmental pollution. The quality and
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availability of energy also have an indirect impact on educational oppor-

tunities, a sense of security and social inclusion or exclusion. The social

aspect also stands for job security.

The incidence of energy poverty is a particularly unfavourable phenome-
non for the sustainability of energy development. Energy poverty is a cultur-
ally sensitive, multidimensional concept that changes over time and from
place to place, and it is therefore not easily captured by a single indicator and
definition (Day et al,, 2016; Middlemiss, 2020; Bouzarovski, 2014; Szam-
rej-Baran & Baran, 2014; Bouzarovski & Petrova, 2015; GrofSmann & Kahlhe-
ber, 2017; Thomson et al., 2017). Reducing energy poverty is key to address-
ing some of the main challenges of sustainable development.

Table 1. Household expenditure on electricity, gas and other fuels,
European Union, 2020 [as % of total expenditure]

Country % Country %
Slovakia 9.2 Finland 42
Poland 7.2 Hungary 4.1
Czechia 6.2 Austria 39
Croatia 5.9 Spain 34
Slovenia 5.8 Italy 38
Bulgaria 5.4 Lithuania 34
Sveden 5.0 Romania 34
Greece 48 Portugal 33
Denmark 47 Irleand 32
Belgium 46 Netherlands 32
France 45 Cyprus 3.0
Latvia 45 Malta 26
Germany 42 Iceland 2.2
Estonia 42 Louxembourg 2.2
UE 27:4.3

Source: authors' work based on Eurostat [28-10-2022].

According to the IBS Research Report (Satach & Lewandowski, 2018), in
2016, 12.2% of the population in Poland was affected by energy poverty. In
absolute terms, this meant 4.6 million people living in 1.3 million households.
Within the energy-poor group, a slight majority (2.5 million) of people were
at the same time income-poor, while 2.1 million experienced energy poverty,
although they were not income-poor. Currently (in 2022), due to the infla-
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tionary phenomena that we can observe in the economy and the increase in
the prices of energy carriers, it can be forecast that the scale of this phenom-
enon will deepen. Already in 2020, expenditure on electricity, gas and other
fuels accounted for 7.2% of household expenditure in Poland. This was the
second highest level in the entire European Union after Slovakia (9.2%).
These data are illustrated in Table 1. These expenditures have an increasing
trend. According to the Central Statistical Office (GUS), in 2021, expenditure
on energy carriers increased to 11% of monthly household expenditure
(GUS, 2021).

On a European scale, an estimated 50 million households in the European
Union live in energy poverty and experience an insufficient level of basic
energy services (Chlechowitz & Reuter, 2021), which is currently a signifi-
cant threat to sustainability in this area.

The economic dimension

A significant part of the Polish economy, including the power sector, is at
the beginning or in the phase of deep restructuring changes. Membership in
the European Union requires companies from this sector not only to identify
and overcome barriers in terms of technology, or organisation, but also eco-
nomics and legal regulations. The European Commission has introduced ele-
ments of environmental protection and sustainable development into its
sectoral policies. Sustainable development is determined by many factors,
the most important of which is the use of the laws of ecology and economics
in decision-making processes. Poland’s energy use is less efficient than in
other EU countries. Inefficient energy management translates directly into
higher energy consumption per unit of GDP. This is contrary to the principles
of sustainable and balanced development and has a negative impact on envi-
ronmental protection in our country. Poland’s energy policy until 2040
assumed a massive energy transition from coal to gas, which was to result in
a doubling of gas demand by the end of the decade. These 2020 assumptions
are no longer valid. The plans contained in the government’s strategic docu-
ments will be subject to ongoing review due to changing geopolitical and
market conditions, including factors arising from the Russian invasion of
Ukraine. Apart from gas savings, a temporary renaissance of coal-fired power
generation is planned for the coming 2023-24 period. In June 2022, some
countries - including Germany, Italy, Austria, and the Netherlands - have
already announced that coal-fired power plants could help the EU get through
the gas crisis caused by Russia’s reduced gas supply.

Consequently, energy security has been identified as a key factor in the
economic dimension of sustainable development. Energy security is a com-
plex concept with implications in many spheres: political, economic, environ-
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mental, social, technical, etc. For example, according to the definition con-
tained in the Energy Law, the term should be understood as a state of the
economy that makes it possible to cover the current and prospective demand
of consumers for fuels and energy in a technically and economically justified
manner, while maintaining the requirements of environmental protection. In
turn, the International Energy Agency (IEA, 2001) defines energy security as
the uninterrupted availability of energy sources and their affordability. At the
same time, the IEA emphasises the multifaceted nature of the concept, includ-
ing long-term energy security, mainly related to investments in energy infra-
structure in line with economic development and environmental needs, and
short-term energy security, focusing on the ability of the energy system to
react quickly to sudden changes in the balance of energy supply and demand.

Today, the studies on energy security have become an interdisciplinary
field. As Jakstas (2020) points out, the concept of energy security has been
combined with environmental, social, political and security issues. According
to the authors of the article, such an approach is still too rare in the national
discussion of the energy security issue.

The experience of supplying the country with sufficient energy has shown
that, in addition to the concept of energy security, the concept of energy sov-
ereignty is also fundamental. This is a much broader concept than energy
security. It departs from the typical principles of climate policy in favour of
ensuring stability and reliability of energy and fuel supplies for society and
the economy. The provision of clean, affordable, and secure energy and fur-
ther decarbonisation of the energy system is key to achieving the 2030 and
2050 climate targets.

Table 2. Energy dependence’ in EU countries and Norway in 1990 and 2021 [%]

Country 1990 2021 Tendency
Belgium 75.1 78.85 T
Bulgaria 62.8 37.88 "
Czechia 153 38.85 T
Denmark 458 4485 !
Germany 465 63.71 U
Estonia 442 18.58 U

1 The energy dependency rate shows the proportion of energy that an economy must
import. Itis defined as net energy imports divided by gross available energy, expressed
as a percentage. A negative dependency rate indicates a net exporter of energy while
a dependency rate in excess of 100% indicates that energy products have been
stocked. It can be defined for all products total as well as for individual fuels (for
example: crude oil, natural gas (Eurostat, 2022c)).
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Country 1990 2021 Tendency
Ireland 68.6 7138 T
Greece 62 81.41 T
Spain 63.1 67.89 1
France 524 44.46 1
Croatia 398 5358 U
Italy 84.7 73.45 1
Cyprus 98.3 93.87 1
Latvia 889 45.48 !
Lithuania 7 74,98 U
Luxembourg 995 92.45 1
Hungary 49 56.62 U
Malta 100 97.56 1
Netherlands 2 68.86 T
Austria 68.5 58.32 !
Poland 08 4276 U
Portugal 84.1 65.26 1
Romania 343 2828 1
Slovenia 457 45.88 T
Slovakia 775 56.32 !
Finland 612 4283 !
Sweden 382 3351 !
Great Britain 24 bd 1
Norway -484.1 -623.85 1
Total 443 57.5 T

Source: authors’ work based on Eurostat (2015; 2022a; 2022c).

In the current context of the energy crisis and the threat from Russia,
making economies (both Polish and other EU countries) dependent on fossil
fuels such as oil and coal (whose prices continue to rise) is unrealistic in the
long term. Table 2 shows the degree of dependence of the individual EU econ-
omies and Norway on external supplies of energy raw materials over the
period from 1990 to 2020. In the case of Poland, an increase in dependence
from 0.8% in 1990 to over 42% in 2020 is evident. The phenomenon of
dependence on external supplies is also visible in many other EU countries,

e.g. Germany, the Netherlands, or Spain.
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This is why companies in various countries, as part of their national
energy market development strategies, intend to significantly increase their
financial investments in new energy sources, including the development of
renewable energy sources. The currently applicable energy legislation -
including the “Energy Policy of Poland until 2040” - must take a new path in
the new geopolitical and economic situation, as well as ensure energy secu-
rity and protect consumers from excessive energy price increases and aggra-
vation of energy poverty.

Environmental dimension

The production, distribution and use of energy put pressure on the envi-
ronment. Sustainable development of the energy sector in the environmental
dimension requires the following principles to be observed:
¢ the rate of consumption of renewable resources cannot be higher than

the rate of their regeneration,

+ the emission of pollutants related to the use of resources must be lower
than the neutralisation potential,

¢ non-renewable resources cannot be used faster than the possibility of
creating their substitutes.

Rational use of renewable energy sources is one of the priorities of sus-
tainable development, bringing measurable economic, social, and ecological
effects (Gielen et al., 2019; Bérawski et al., 2019; @stergaard et al., 2020;
Kumar & Majid, 2020; Adenle, 2020; Clausen & Rudolph, 2020; Kirikkaleli &
Adebayo, 2021; Zheng et al,, 2021; Hepburn et al,, 2021; Li et al., 2022). The
increase in the share of renewable energy sources in the EU, as well as in the
national energy balance, is expected to lead to improved efficiency in the use
and saving of energy resources, but also to an improvement in the state of the
environment and a reduction in the amount of waste generated. Thus, sup-
porting the development of energy based on renewable sources has become
one of the priorities of the European Union and, to some extent, of Poland,
with the primary aim of combating climate change.

In 2019, the share of energy from renewable sources in total primary
energy was 19.7% for Poland and 28-32.8% for the EU (GUS, 2021).

The structure of obtaining energy from renewable sources shows that
the most popular source was the so-called solid biofuels (which mainly
include wood), with an EU average of 40.1%. In Poland, solid biofuels are the
main renewable source at the level of 73.4%. More detailed data on the struc-
ture of energy generation from renewable sources in selected EU countries
can be found in Table 3.
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Table 3. The structure of obtaining energy from renewable sources (by energy carriers)

for Poland, EU-28, and selected member states in 2019 [%]

Country b_Solid Solar Water Wind Biogas I__iquid Geothermal F;?Sﬁ;’;?;;f
iofuels ~ energy  energy  energy biofuels energy waste
Austria 451 32 339 6.3 2.1 3.7 0.3 18
Czechia 67.7 44 35 12 1.7 5.6 18
Finland 74.0 0.1 8.8 43 1.6 34 2.9
France 37.3 45 18.1 10.9 3.6 9.2 1.7 4.6
Netherlands 232 78 0.1 15.9 5.7 286 2.1 12.3
Lithuania 754 05 1.8 78 24 9.6 1.
Germany 279 10.3 3.7 23.6 16.5 78 0.7 6.7
Poland 73.4 1.1 1.4 10.6 24 8.0 0.2 0.8
Slovakia 62.8 2.6 16.8 0.0 6.4 7.7 0.4 1.4
Italy 26.8 8.4 14.7 6.4 74 39 19.9 32
Total 40.1 6.7 11.6 153 6.9 6.8 29 4.2

Source: authors' work based on GUS (2021).

The energy generation process from renewable sources should acceler-
ate in the current geopolitical environment due to the need to maintain
energy security and strengthen the energy sovereignty of EU countries. Nev-
ertheless, despite the general acceptance of the development of renewable
energy sources and considering compliance with the principles of sustaina-
ble development, the authors of the paper find the extensive use of wood in
co-combustion processes particularly controversial (as indicated by the data
quoted in the article). This state of affairs has been heavily influenced by
European Union policy. The Directive on the Promotion of the Use of Energy
from Renewable Sources (RED), adopted by the European Union in 2009,
was a direct stimulus for the rapid increase in the use of forest biomass for
energy production in Europe. The current directive in force is the Renewable
Energy Directive 2018/2001/EU, which sets consumption targets for renew-
able energy sources between 2021 and 2030. Although this directive intro-
duces many changes in the area of certification for sustainable biofuel pro-
duction, these can still be considered insufficient in terms of forest protection
(also considering the changes regarding the use of primary woody biomass
introduced on 14 September 2022, which contain many exceptions).

As the report indicates: The use of woody biomass for energy production
in the EU in 2015, of all wood used in the EU (from both primary and second-

Heat
pumps
3.6
4.1
50
10.0
42
1.6
2.7
2.1
18
9.2
5.6
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ary sources, either domestically sourced or imported), 63% was used for
bioenergy production, of which primary wood accounted for at least 37% of
the total wood used for energy. Also, in Poland, since the accession to the EU,
there has been a dynamic development of the bioenergy sector. Between
2004 and 2020, the total consumption of woody biomass for energy purposes
in Poland increased by 9.5 million m3, i.e. as much as 69% more (CIRE, 2022).
Based on the assumptions of Poland’s Energy Policy until 2040 and the
National Energy and Climate Plan (NECP), we can expect further dynamic
development of this sector in Poland in the next 10 years.

Investment outlays for the production of electricity from biomass alone
are expected to reach nearly PLN 11 billion in the period 2021-2030.

Increasing the consumption of woody biomass on a large, industrial scale,
either by co-combusting with coal or by replacing old coal-fired power plants
with combusting biomass, is a very inefficient way of using wood harvested
from forests. Increasing the use of bioenergy without setting appropriate
safeguards at the same time has serious socio-environmental consequences
- a phenomenon that is already being observed both within and outside the
Union. Negative impacts include issues such as loss of biodiversity, land use
change, and impacts on water, soil and air quality associated with agricul-
tural production and forest management. Scientists and international organ-
isations, including the Intergovernmental Panel on Climate Change (IPCC),
also do not recommend replacing fossil fuels with woody biomass. In its
recent sixth report of 2022, the IPCC withdrew its opinion that replacing coal
with woody biomass will have climate change mitigation benefits (IPCC,
2022). Also, the authors of this article evaluate the policy as incompatible
with sustainable energy development.

Conclusions and recommendations

Based on the above considerations regarding the development of the
concept of sustainable energy, it can be concluded that the concept has
evolved considerably over the last few decades. In the late 1980s and early
1990s, a narrow view of energy development was taken, focusing mainly on
emission reduction and energy security. Moreover, energy issues were per-
ceived in isolation and were not linked to other development issues. Over
time, a broader perspective on energy development has been adopted, in
which potential socio-economic impacts are taken into account.

If global development - in economic, environmental, and social terms - is
to be sustainable (which is one of the hallmarks of the concept of sustainable
development), the current energy strategy should be regularly updated, tak-
ing into consideration the issues of energy poverty, energy security and envi-
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ronmental consequences. The global transition to sustainable energy will
take time, but a gradual increase in the use of renewable resources, of which
there are far more than non-renewable resources, will be a real incentive for
sustainable development. Apart from the directly perceptible benefit of
reducing atmospheric emissions, the development of renewable energy
sources fits perfectly with the current problems of fuel and energy insecurity
in the global market. Yet, even the generation of energy from renewable
sources carries certain risks, as indicated in the article.

When assessing the current approach to energy development, it is diffi-
cult to speak of consistency in implementing the principles of sustainable
development, as exemplified by the analysed problem of bioenergy from
wood combustion, as well as unresolved problems related to energy poverty
and ensuring security and sovereignty in the area of energy supply. These
obstacles remain current barriers to the implementation of sustainable
development, and the currently escalating crisis phenomena (energy and
economic crisis related to the COVID-19 pandemic and the war in Ukraine)
are not conducive to their effective and rapid elimination.

Based on the above considerations, recommendations for sustainability
in the energy sector in Poland and the EU can be made. These concern the
following actions:

1. Development and presentation of comprehensive and binding sustaina-
bility criteria for the energy sector.

2. Including environmental security issues in the discussion on energy
security and sovereignty in Poland. Both the satisfaction of social needs
and energy security should not be pursued at the expense of the destruc-
tion and overexploitation of environmental resources, especially forest
ecosystems.

3. Better integration of energy policy measures with other Community pol-
icies, e.g. the biodiversity protection strategy. Further discussion is
needed on solutions to protect biodiversity and how to implement them
in practice.

4. Introducing an upper limit for the use of woody biomass for energy pro-
duction. This level should ensure its sustainable use and the protection of
forests. These principles should also be applied to imported non-EU
woody biomass.

5. Shifting the focus to local measures, including the expansion of solar
energy systems and onshore wind turbines. For this to be possible, it is
necessary to accelerate the development of transmission and distribu-
tion networks. These are indispensable elements in order to reinforce
energy sovereignty and security of energy supply, which guarantees a
constant and reliable supply of energy and fuels for society and the econ-
omy. These measures are especially crucial for Poland, where the struc-
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ture of energy generation from renewable sources is unfavourable and
based primarily on the use of solid biomass combustion.

6. Competitive markets need to be developed for green energy, which more
and more companies want to buy, for both economic and environmental
reasons.

7. Development of other scenarios for Poland’s energy policy until 2050,
which would set priorities and directions for action. This primarily con-
cerns reducing the energy intensity of the Polish economy, which is still
very high.

8. Conducting in-depth research on the issues of energy sovereignty and
energy poverty and ways of eliminating this phenomenon in European
countries. The gravity of these phenomena is indicated by the current
energy crisis linked to the geopolitical situation on the European conti-
nent.

The contribution of the authors

The article was written in collaboration with all authors.
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