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Abstract: The main objective of this research is to identify the scope of the use of EU funds for the
formation of a low-carbon economy by enterprises providing energy services in Poland in 2014–2020.
As a result of the identification, a model for the use of EU funds based on the following criteria was
identified: the purpose of the investment, the type of fund, the type of support program, the range of
support values and the form and level of funding. As a research gap has been identified due to the
insufficient investigation of the use of EU funds by the largest energy companies in Poland to shape a
low-carbon economy, the findings presented are novel and contribute to a better understanding of the
use of EU funds by Poland’s largest energy sector companies. Data on investment projects financed
by EU funds were obtained from the database of the Ministry of Funds and Regional Policy for
2014–2020, while the characteristics of the companies were obtained from industry reports, the
National Court Register and the Central Statistical Office. The results showed that EU funds were
important in the financing of investments by the largest energy companies to decarbonize the economy.
The analysis showed that the surveyed companies were pursuing the goals of Directive 2012/27/EU
of the European Parliament and of the Council for energy efficiency, primarily concerning a low-
carbon economy. Most EU aid funds were used for infrastructure investments, including those
related to renewable energy sources. Little use has been made of EU funds for innovation and
public awareness.

Keywords: European Union cohesion funds; low-carbon economy; energy market; enterprises; Poland

1. Introduction

One of today’s global challenges, achievable through tasks at the level of national
economies, is to shape a low-carbon economy and increase the use of renewable energy
sources. This is due to the need to halt or at least reduce the negative effects of climate
change. Increasing combustion of fossil fuels, resulting from the increase in the level of
economic development but not based on the principles of sustainable development, is
considered as the main cause of climate change [1,2].

A low-carbon economy is most often associated with having a significant share of
renewable energy sources, energy efficiency, the development and use of low-carbon tech-
nologies, the promotion of new consumption patterns and the reduction of emissions
of harmful dust and gases [3,4]. It is widely recognized that its growth is achievable by
integrating all activities around low-carbon technologies and practices, efficient energy
solutions, clean renewable energy and green technological innovations [5,6]. Improving
existing technologies to enhance their climate-friendliness or developing new technologies
is accepted as an important part of shaping a low-carbon economy [7]. The European Strate-
gic Energy Technology Plan (SET-Plan) identified ten research and innovation activities
(renewable energy technologies, technology cost reduction, new consumer technologies
and services, resilience and security of energy systems, new materials and technologies in
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buildings, energy efficiency in industry, competitiveness in the global battery and electro-
mobility sector, renewable fuels and bioenergy, carbon capture and storage, and nuclear
security) that are also expected to lead to improved decarbonization of the economy [8].

With each successive financial perspective, the European Union is increasingly focused
on implementing measures to develop and support a low-carbon economy, as part of the
implementation of its sustainable development policy. The European Union’s strategic
documents assume that climate neutrality will be achieved by 2050 [9]. In 2015, key policy
goals were defined, indicating the need to diversify Europe’s energy sources and to ensure
energy security through solidarity and cooperation among EU countries. In addition, these
defined policy goals pointed to the need to ensure the functioning of a fully integrated
internal energy market, allowing the free flow of energy in the EU through adequate
infrastructure and without technical or regulatory barriers. The stated goals also stressed
the importance of improving energy efficiency and reducing dependence on energy imports.
Moreover, they emphasized the need to reduce emissions and stimulate job creation and
economic growth.

Another policy goal relevant to further sustainable development is the decarbonization
of the economy and the transition to a low-carbon economy in line with the Paris Agreement
of 2015. Promoting research in low-carbon and clean energy technologies, and prioritizing
research and innovation to stimulate the energy transition and improve competitiveness is,
therefore, an important goal [9].

In addition, the EU stressed that it is important to create strong, innovative and
competitive European companies that develop the products and technologies needed to
achieve energy efficiency and low-carbon technologies in Europe and beyond [10]. These
enterprises include energy companies, which, as energy distributors, are crucial to the
implementation of energy policy. The issues of this study, while they seem recognized, are
not clarified in terms of large government-owned enterprises (public sector). However,
there is an extensive literature on the multifaceted analysis of the use of EU funds to
create an EU low-carbon economy by states and regions [11,12], small- and medium-sized
enterprises [13,14] and households [15].

In the case of large enterprises in Poland, research is less frequent. Typically, energy
companies are huge, state-owned corporations that receive more financial and regulatory
support than do smaller business units. Moreover, it is more common to analyze the
financial situation of these enterprises [16] rather than the direction of their investments
from EU funds. Therefore, it is important to recognize how EU funds are spent on tasks
related to the use of renewable energy sources (RESs) and decarbonization of the economy.
This will also be of applied importance since the contemporary challenges of economic
development clearly indicate a transition to a low-carbon economy.

From the perspective of the functioning of a state’s economy, a low-carbon economy si-
multaneously creates opportunities for the emergence of innovative industries and services
that will ensure competitiveness in the long term. Its development must be coordinated
with other measures to improve the energy efficiency of the economy. Without such mea-
sures, a phenomenon described in the literature as “Jevons’ paradox” may occur. This is
based on the fact that a technical change associated with increasing the efficiency of the use
of a resource usually leads to a build-up in its consumption [17,18].

One of the key EU state economies, including energy economies, is Poland, whose
transformational problems in the energy sector are still evident. Since 2004 (Poland’s
accession to the EU), the Polish economy has made significant progress in restructuring,
modernization, the creation of market institutions and internationalization. At the same
time, some sectors remain underinvested or unchanged. In the case of the energy sector,
there are still numerous problems, and many of the investment projects being implemented
are at varying degrees of progress. Poland’s situation is an example of such an economy
where after crossing a certain level of economic development, there is a so-called “turning
point” and environmental expenditures begin to increase. This relationship in relation to
wealth and income inequality was recognized by Kuznets [19].
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Unfortunately, the Polish power industry is still based on hard coal resources. Mean-
while, EU climate policy is making coal power generation more expensive, coal mining
costs are rising, and power sector companies are financially committed to restructuring
the coal industry (The current political situation related to the war waged by Russia on
Ukrainian territory is forcing Poland to increase its use of coal resources for energy produc-
tion. However, the long-term policy indicates the need to minimize the scale of use of this
energy carrier). This causes difficulties in the operation of enterprises in the energy sector
in Poland. Nevertheless, the availability of financial support from the European Union is
becoming both a stimulus and an important mechanism for financing investment projects in
the energy sector. Enterprises in this sector benefit from the full range of financial support,
but investment projects aimed at the generation and distribution of energy from renewable
energy resources (RESs), as well as any innovative projects that modernize the energy sector
in any dimension, should be considered crucial in the context of a low-carbon economy.

The main objective of this research is to identify the scope of use of EU funds for the
formation of a low-carbon economy by selected companies in the energy sector in Poland
in 2014–2020. As a result of the identification, a model for the use of EU funds will be
determined based on the following criteria: the purpose of the investment, the type of
fund, the type of support program, the range of support values and the form and level of
funding. The empirical research was aimed at verifying the research hypothesis, which
assumed that the largest Polish energy companies have the greatest investment activity in projects
aimed at shaping a low-carbon economy co-financed by EU funds, and the most important direction
of the use of funds is the modernization or construction of energy infrastructure.

2. Literature Review
2.1. Low-Carbon Economy

The term “low-carbon economy”, although a concept widely met in scientific research,
as well as development policy, is ambiguously understood [3,20]. Despite the fact that the
low-carbon economy has not been clearly defined, it is based on two key elements: reducing
greenhouse gas emissions (especially carbon dioxide) and increasing energy efficiency [6].
However, according to P. Gradziuk and B. Gradziuk [21], it is a more complex issue,
encompassing a totality of activities that contribute to reducing greenhouse gas emissions
while respecting the principles of sustainable development and being oriented towards
innovation and competitiveness in the global market. It is also emphasized that the low-
carbon economy should be understood in integrated terms, consisting of the development
of low-carbon energy sources, improvement of energy efficiency and management of raw
materials and materials, development and use of low-carbon technologies, prevention
and improvement of waste management efficiency, and promotion of new consumption
patterns [3,22,23]. An interesting point of view on the treatment of the low-carbon economy
as a complex issue is presented by Xin et al. [24], who consider low-carbon development
to consist of six concepts: low-carbon economy, low-carbon society, low-carbon city, low-
carbon community and low-carbon life. Although there are opinions questioning the sense
of its implementation in development processes [19], it should be recognized that it is one
of the greatest challenges in economic development, at every territorial level—from local to
global [25–27].

Currently, the EU’s approach to climate and energy policy is to achieve by 2030 such
goals as reducing greenhouse gas emissions by at least 40% (relative to 1990 levels), in-
creasing the share of renewable energy in total energy consumption to at least 32% and
enhancing energy efficiency by at least 32.5% [28]. Comparing the above targets to those of
the Climate Package 2020 [29], a significant tightening of the European Union’s require-
ments for member states and climate targets is evident. In addition, the Investment Plan
for Europe identifies opportunities and principles for financing strategic investments in
key areas, including renewable energy and energy efficiency (among others), which are
directly related to the low-carbon economy [8]. Moreover, the UN Sustainable Development
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Goals also emphasize the importance of transitioning to a low-carbon economy that will
contribute to achieving the set goals [30].

From the perspective of the functioning of a state’s economy, a low-carbon economy si-
multaneously creates opportunities for the emergence of innovative industries and services
that will ensure competitiveness in the long term. The low-carbon economy, according to
the programmatic assumptions of the economic development of states and regions, should
be of great importance, as it simultaneously generates profit for investors and economic
growth for the country and causes a significant reduction in CO2 emissions [31–33]. With
regard to businesses, improving old technologies (to enhance their climate-friendliness)
and developing new technologies are considered important counters to climate change [7].

In recent years, a lot of research attention has also been paid to the formation of a
low-carbon economy in Poland, most often pointing out its necessity but also the difficulties
of implementation, due to the fact that the energy system relies heavily on coal and is
highly concentrated [34–36].

2.2. EU Policies and Support Measures for a Low-Carbon Economy

The European Union defined a framework for targeting energy and climate policies for
all member states and regions for the 2014–2020 period [37,38]. The framework integrates
various goals, such as reducing greenhouse gas emissions [39], securing fuel and energy
supplies [40], and promoting growth, competitiveness and job creation. Paska and Surma
analyzed these in the context of the so-called “Winter Package” [41] and drew attention
to the impact of various EU documents on energy policy up to 2030 and the activities of
energy companies. Responding to the need to develop the infrastructure necessary for the
creation of a community energy market, an Infrastructure Package was presented back
in 2010, the regulations of which were expected to force investment in the transmission
infrastructure for electricity, gas, oil and carbon dioxide transport.

The challenge of implementing the abovementioned measures is the need to create
optimal political and economic conditions, especially support and cooperation mechanisms
between the private sector and financial institutions, as the realization of these projects
will require significant financial resources [42]. Thus, at the same time as setting policy
implementation goals for the energy sector, the EU has identified instruments for its
support, including financial instruments. EU support measures are one of the major
available instruments for financing investments in the energy sector. In countries and
regions of Europe, in addition to this instrument, the European Investment Bank (EIB) and
the European Bank for Reconstruction and Development (EBRD) are also used to a large
extent. Nevertheless, it is within the framework of the Structural Funds that the greatest
financial support of the energy sector has been noticed, which is due to the increased
importance of this sector in the structural policy of the EU.

Member country financing of the energy sector depends on energy policy and EU
state aid rules [43]. With regard to aid to the energy sector, these are the provisions of
European Commission Regulation 651/2014 declaring certain types of aid compatible
with the internal market in application of Articles 107 and 108 of the Treaty [44] and
the guidelines on state aid for environmental protection and energy-related objectives
2014–2020 [45]. Guided by these principles, EU countries may grant investment aid for the
support for energy efficiency, investment in high-efficiency cogeneration systems solely
for newly installed or renewed capacities, promotion of energy from renewable sources,
energy-efficient heating and cooling systems, and for the construction or modernization of
energy infrastructure [43]. All member states are applying for EU funds for these purposes,
and as studies show, these goals are gradually being successfully achieved [42].
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As Korbutowicz points out, the European Commission, with regard to programs and
projects to support energy management tasks, is open to providing financial assistance.
For example, it has not raised any objections to projects submitted by France, Hungary,
Italy, Portugal, Slovenia and Finland. Indeed, it usually does not raise objections and
approves the provision of aid in the hope of developing the technology to reduce the
high cost of renewable energy production. Positive assessment of support programs for
renewable energy is most often justified by increasing the share of this energy in energy
supply, reducing CO2 emissions, creating cross-border connections in energy supply and
reducing the dependence of member states on the supply of other fuels, including reducing
the use of coal [43].

In the years 2007–2013, Poland and Italy allocated the most funds from EU Funds to
energy investments [46]. Between 2014 and 2020, more than EUR 11.5 billion was planned
for energy efficiency investments across the EU, and this was more than twice as much as
in 2007–2013 [47]. Support for energy efficiency and other sustainable energy investments
grew unprecedentedly [48]. In the 2014–2020 period, the level of available funds was
increased by more than 100%, the leverage of involving private funds was increased, the
use of repayable instruments was increased, and energy services and Energy Performance
Contracting (EPC) were promoted.

A profound evolution in the financing of energy-saving investments was also to take
place in Poland. Beyond trends in the European-level organization of financial engineering
for energy efficiency, Poland increased by more than 25% the amount of funds at the re-
gional level, in addition to the number and variety of priority programs of the National
Fund for Environmental Protection and Water Management that were to support the in-
volvement of Polish beneficiaries in programs financed at the European level. Above all,
Poland sought to achieve the objectives of the Directive of the European Parliament and
of the Council for energy efficiency [49]. The key tool for financial support of investments
with EU funds for enterprises in the energy sector was the Operational Program Infras-
tructure and Environment, implemented in both 2007–2013 [50] and 2014–2020 [51]. The
aim of this program was, among others, to protect air quality and improve the energy
efficiency of enterprises. Within its scope, investments were undertaken in the thermal
modernization of enterprise buildings, the modernization of heat sources and heating and
electricity networks, and the construction of high-efficiency cogeneration units. The key
source of financing for these tasks was the European Regional Development Fund, with
additional funding from the Cohesion Fund and national and private funds required as
own contribution.

2.3. Situation of the Energy Sector—The Case of Poland

Currently, the Polish electric power industry consists of several large capital groups
and a few individual privatized power plants and energy distributors. Four large operators
capable of competing with other European companies on the free energy market are
assumed to operate: PEG Polska Grupa Energetyczna S.A., TAURON Polska Energia S.A.,
ENEA S.A. and ENERGA S.A. [52]. Despite the deep restructuring of the economy, the
power sector is still dominated by significantly decapitalized assets. This applies to both
electricity generation and transmission. The oldest units are being systematically shut
down in the next few years, and by 2030, units with a total capacity of more than 16,000 MW
will be out of service [53,54].

As Lipski [55], Jaworski and Czerwonka [56] note, as a member of the EU, Poland
is subject to its policies, including the reduction of fossil energy sources, mainly coal.
Meanwhile, the government’s policy was based on the use of coal as the main source
of energy, and the vast majority of energy companies are state-owned, so they pursue
the government’s interests. In addition, these companies have limited intangible assets,
owning tangible assets instead. The state, as a major investor, is therefore not willing to
pursue risky investment projects at the expense of the financial sector [57]. It has also been
demonstrated that there is a negative impact of the amount of energy consumption and
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the share of renewable sources on the debt of energy companies [56]. Currently, energy
market participants are operating under the pressure of high risks and conditions of current
trends, taking place on a global scale, including, in particular, the progressive loss of the
value of generation assets, the decline in the profitability of electricity generation in the
current model, the negative impact of the energy industry on the environment, the growing
awareness of consumers both as customers and energy market participants, changes in
the structure of energy production, the changing costs of both technology and fuels, and
the gradual depletion of fossil fuel resources [42]. This may be supported by funding
from EU structural and investment funds. However, without taking other measures for
the technological development of enterprises and the socio-economic development of
the country, the use of renewable energy sources may be an unsustainable strategy with
adverse effects.

Despite the difficulties indicated, it is necessary to build new generating capacity in
the power industry and apply innovative solutions for the use of RESs. This is becoming
necessary because of the European Parliament’s directive (No. 2005/32/EC), which forces a
reduction in greenhouse gas emissions and an increase in the use of energy from renewable
sources by 2020. That is why large energy companies, most of which are integrated groups,
are investing in this sector [55]. Thus, given the requirements of climate policy, the Polish
energy sector is striving to make its fuel mix more balanced. TAURON, for example, is
already a serious player in the RES market. The TAURON Group, through its investment
activities, has sought to implement the latest technological solutions; the driving notion
being that doing so should lead to the generation of cheap and clean electricity and heat
while providing a tangible benefit to the natural environment [58].

3. Materials and Methods
3.1. Materials

Overall, we used databases published by government institutions in Poland as the
basis for identifying enterprises and investment projects for shaping a low-carbon economy.
The Local Data Bank [59] and The National Court Register [60] database published by the
Central Statistical Office were employed to identify enterprises providing energy services.
In addition, reports and documents on the functioning of the sector in Poland were used
to determine the importance in the Polish energy market of individual enterprises [61–63].
Information on investment projects implemented with the support of EU funds was ob-
tained from the official government database. The entity responsible for its publication is
the Ministry of Funds and Regional Policy [64].

3.2. Research Procedure

The research involved three stages. The first was based on an analysis of literature and
policy documents. It consisted of discerning the basis for shaping a low-carbon economy in
Poland in light of EU policy. The second stage concerned the selection of companies and
projects constituting the information base for further analysis. The source databases were
the basis for selecting those enterprises that operate on the Polish market and, according
to the Polish Classification of Activities (PKD 2007), belong to the group: generation and
supply of electricity, gas, steam, hot water and air for air conditioning systems. Due to
the subject of the study, representatives of that part of the aforementioned entities that
are engaged in at least one of the listed activities that involved generation, transmission,
distribution or energy trade were included. The final criterion for qualifying enterprises for
the survey was their implementation of investment projects co-financed by EU funds. The
compilation of information from all bases included 12,035 energy sector enterprises (2020)
and more than 100,000 investment projects. The comparison of databases was the basis for
selecting 8 energy service companies, which in total carried out 193 investment projects
co-financed with EU funds between 2014 and 2020.
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All projects undertaken by the selected companies were accepted for the study, and
those that implemented Objective 04, which is to support the transition to a low-carbon
economy, were analyzed in detail. Next, projects related to RESs were identified, and
innovative projects (including those related to RESs) were identified separately. The final
stage consisted of analyzing investment projects, which were considered from the following
aspects: (1) the purpose of the project and its relation to EU policy goals, priorities and
actions; (2) the type of fund; (3) the type of support program; (4) the value of the project; and
(5) the level of EU funding. All the analysis criteria were related to individual enterprises
in an attempt to determine whether the type of enterprise also has an impact on the way
EU financial instruments are used in creating a low-carbon economy in Poland.

The dominant method was analytical research, including comparative research, which
primarily served to detect structure and dependencies in the subject of the study. The
course of action was inductive, involving the derivation of conclusions from premises
that are their individual cases. On the basis of information about the investment projects
studied, final generalizations were derived. Using quantitative data, inferences were made
from detailed statistical summaries.

3.3. Characteristics of Selected Energy Sector Operators

Enterprises in the energy sector in Poland are recorded in the economic and statistical
system in Poland in accordance with the Polish Classification of Activities (PCA 2007) and
belong to the group: generation and supply of electricity, gas, steam, hot water and air for
air conditioning systems. As per the aforementioned criteria for the selection of enterprises,
8 enterprises qualified for the study (Table 1). These are the most important enterprises in
Poland from the point of view of their range of influence and scope of providing energy
services. Their share in the volume of electricity injected into the grid in Poland in 2018 was
more than 70% of the total energy market [65]. Each of the companies is an equity group,
of which those with State Treasury (S.T.) participation dominate. Those with more than
50% share include the Polish Energy Group (PEG) (57.39% share of S.T.), Tauron Polish
Energy (54.49% share) and Enea (51.5% share) [65]. Most are joint stock companies. From
the point of view of the research problem, it is important that these are companies suitable
for large investment projects, including companies planning to go public. ML System is
among the companies that are also listed on the stock market. However, due to the slightly
different nature of its business, it was not qualified for the study. ML System is a technology
company engaged in research in the field of energy extraction with modern technologies.
It produces solutions that find applications in both classic rooftop and ground-mounted
photovoltaic installations, sustainable construction, land and water transportation, and the
automotive industry. ML System does not produce or distribute energy but only provides
the market with new solutions for obtaining energy from renewable sources.

Moreover, in the energy industry, in addition to entities whose main activities are
based on the production and supply of electricity, there are those providing consulting
services, electricity audits, energy efficiency analyses (EnMS Polska Limited Liability
Company), studies of the energy efficiency of technological processes (DB Energy), and
services for the analysis of the profitability of the modernization of drive units and their
implementation (DBE drives), as well as having an offer for the effective implementation of
the co-generation of electricity and heat in industry (DBE cogeneration). An analysis of the
data on the surveyed energy industry players shows that all are active in different fields,
but energy generation and supply is typical. Of note, DB Energy’s business is focused on
providing energy efficiency services to the industry.
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Table 1. Characteristics of enterprises by area of activity.

Company Name Legal Form Headquarters Start Date of
Activities Scope of Activity Numbers of

Employees 1

PEG 2 joint-stock
company Warsaw 1990 Electricity transmission

Distribution of electricity >1000

Tauron
Wytwarzanie S.A

joint-stock
company Jaworzno 2001 Electricity generation >1000

ENEA joint-stock
company Poznań 1945 Energy trading and power generation >1000

Veolia 3 joint-stock
company Warsaw 1997

Electricity generation
and distribution

Transmission of electricity
>1000

ENERGA joint-stock
company Gdańsk 1993 Electricity transmission

Distribution of electricity >1000

ECO 4 joint-stock
company Opole 2001

Electricity generation
and distribution

Distribution of electricity
250–1000

DB Energy 5 joint-stock
company Wrocław 2017 6

Regulation of fuel and
energy management

Technical research and analysis
Architecture, engineering and related

technical consulting
Electrical and electronic engineering

10–49

EnMS Polska 7 limited liability
company Mielec 2012 Other business and

management consulting 10–49

Source: own elaboration based on data from www.funduszeeuropejskie.pl. 1 Obtained from documents published
on the official websites of enterprises, grouped according to the following ranges: 0–9, 10–49, 50–249, 250–1000,
>1000; 2 Project operators: PEG Energia Ciepła. 3 Project operators: Veolia Energia Warsaw, Veolia Energia Lodz,
Veolia Energia Poznan, Veolia term, Veolia Industry Poland; 4 Project operators: ECO Service, ECO Logistics;
5 Project operators: DBE Lighting, DBE Cogeneration, DBE Photovoltaics, DBE Drives, DBE Sources, DBE
Compressed Air. http://www.krs-online.com.pl/db-energy-sp-z-o-o-krs-364999.html (accessed on 12 August
2022); 6 From 2010 r. to 2017 it was a limited liability company; 7 Project operators: EnMS Polska Sp. z o.o.

4. Analysis

The subject of the analysis was the projects realized by the selected eight enterprises
of the energy sector operating in Poland. Verification of the source material indicates that
the business entities selected for the analysis carried out a total of 193 projects covered by
financial support from EU funds in 2014–2020.

Of the subject companies, TAURON (76 projects) and ENEA Operator Ltd. (43 projects)
implemented the largest number of EU-subsidized projects. Overall, they were responsible
for 61.6% of the total number of projects put in place and should be considered, in this
respect, as dominant on the Polish energy market. The remaining companies were of
lesser importance, with PEG standing out among them, having enacted 27 projects, while
VEOLIA carried out 21 and Energa executed 15 projects (Table 2).

In our analysis of the fields of activity of the invested energy sector, the emerging
dominant activity was found to be energy storage and distribution. Accordingly, 80% of
TAURON’s and ENERGA’s projects, 97% of ENEA’s, 92% of PEG’s and 100% of VEOLIA’s
were aimed at supporting or developing this field. These activities involved both electricity
and heat supplied to businesses and households and were derived from various sources.
Those that provide services related to the operation of activities in the energy sector were
also among the companies assessed. They support enterprises, local governments and
building managers in their efforts to enhance their energy use efficiency. They perform
energy audits of enterprises and provide services for implementing and maintaining
energy management systems according to ISO 50001 (EnMs) (https://www.enms.pl/o-
nas/, accessed on 10 November 2022).

www.funduszeeuropejskie.pl
http://www.krs-online.com.pl/db-energy-sp-z-o-o-krs-364999.html
https://www.enms.pl/o-nas/
https://www.enms.pl/o-nas/
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Table 2. Number of projects implemented by the analyzed enterprises.

Name of Group
Company Name of Company Numbers of

Projects % of Total Projects

DB ENERGY DB ENERGY S.A. 3 1.5% 1.5%

ENEA

ENEA CIEPŁO S.P. Z O.O. 4

22.3%

2.1%

ENEA ELEKTROWNIA POŁANIEC S.A. 1 0.5%

ENEA OPERATOR SP. Z O.O. 38 19.7%

ECO ENERGETYKA CIEPLNA OPOLSZCZYZNY
S.A. (ECO) 7 3.6% 3.6%

ENMS ENMS POLSKA S.P. Z O.O. 1 0.5% 0.5%

PEG

PEG DYSTRYBUCJA S.A. 14

14.0%

7.3%

PEG ENERGIA CIEPŁA S.A. 6 3.1%

PEG ENERGIA ODNAWIALNA S.A. 1 0.5%

PEG GÓRNICTWO I ENERGETYKA
KONWENCJONALNA S.A.

2 1.0%

PEG TORUŃ S.A. 4 2.1%

TAURON

TAURON CIEPŁO SP. Z O.O. 2

39.4%

1.0%

TAURON DYSTRYBUCJA S.A. 60 31.1%

TAURON EKOENERGIA SPÓŁKA Z
OGRANICZON ODPOWIEDZIALNOŚCI

1 0.5%

TAURON OBSŁUGA KLIENTA SPÓŁKA Z
OGRANICZON ODPOWIEDZIALNOŚCI

7 3.6%

TAURON POLSKA ENERGIA S.A. 3 1.6%

TAURON WYTWARZANIE S.A. 3 1.6%

VEOLIA

VEOLIA ENERGIA ŁÓDŹ S.A. 5

10.9%

2.6%

VEOLIA ENERGIA POZNAŃ S.A. 4 2.1%

VEOLIA ENERGIA WARSZAWA S.A. 6 3.1%

VEOLIA MAŁA KOGENERACJA WARSZAWA
S.P.Z O.O. 1 0.5%

VEOLIA POŁUDNIE 5 2.6%

Energa

ENERGA-OPERATOR SA 13

7.8%

6.7%

ENERGA INVEST SPÓŁKA Z OGRANICZON
ODPOWIEDZIALNOŚCI

1 0.5%

ENERGA WYTWARZANIE S.A. 1 0.5%

Source: own elaboration based on data from www.funduszeeuropejskie.pl (accessed on 10 March 2022).

The classification of companies according to their fields of activity indicates that
the investigated energy companies carried out pursuits beyond their indicated field (of
which 87% of all projects were enacted), venturing into information and communication
(including telecommunications, information services, programming and consulting). In
addition, the category of other unspecified services transacted by energy companies, the
percentage of projects, of which there was a minimum of 4%, included the following:

− investments in infrastructure, capacity and equipment in SMEs directly related to
research and innovation activities;

− research and innovation processes in SMEs (including voucher systems, process
innovation, design innovation, service innovation and social innovation);
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− development of SME activities, support for entrepreneurship and enterprise creation
(including support for spin-off and spin-out enterprises).

Other areas of activity were carried out by a much smaller number of projects (Figure 1).
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Figure 1. Share of ongoing projects within the fields of activity. Source: own elaboration based on
data from www.funduszeeuropejskie.pl (accessed on 10 March 2022).

The level of EU funding for projects varied depending on several variables. Taking
into account the principle of additionality of financing and the need for own funds, it
can be said that most projects had financial support higher than the value of their own
contribution. Support less than half of the project amount was received by 29% of the total
number of projects (Figure 2). Most projects received support between 50–60% (45 projects)
and 60–70% (36 projects), which together accounted for more than 40% of the total projects.
TAURON (31 projects) and ENEA (22 projects) had the largest number of projects in these
funding ranges. ENERGA had the most projects subsidized within 70–80% (7 projects).
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Figure 2. Share of numbers of projects implemented, specifying the level of co-financing from
European Funds (distinguished intervals of EU financial support: 0–20, 20–30, 30–40, 40–50, 50–60,
60–70, 70–80 [%]). Source: own compilation based on data from www.funduszeeuropejskie.pl
(accessed on 10 March 2022).
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The highest level of support was gained by projects implemented by the largest
companies and by projects incorporating a diverse range of fields (Figure 3). For example,
a subsidy level exceeding 80% was received by TAURON for as many as 30% of all its
projects. Projects implemented by the ENEA group, PEG and ENERGA also had high
project support.
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Figure 3. Number of projects implemented by individual energy companies, specifying the level
of financing from European funds (% of funding) (distinguished intervals of EU financial support:
0–20, 20–30, 30–40, 40–50, 50–60, 60–70, 70–80 [%]). Source: own compilation based on data from
www.funduszeeuropejskie.pl (accessed on 10 March 2022).

The main sources of project funding were the European Regional Development Fund
(54%), the Cohesion Fund (45%) and the European Social Fund (ESF) (0.5%). The structure
of sources of support for projects is consistent with their nature. Both the European Regional
Development Fund (ERDF) and the Cohesion Fund (CF) are aimed at technological and
infrastructural development, and the European Social Fund is aimed at supporting social
development and so-called soft skills. The largest number of projects were carried out under
the Infrastructure and Environment Operational Program 2014–2020, which is primarily
intended for tasks in the field of environmental protection and infrastructural investment.
This is a national program, which means that tasks financed through it have at least a
supra-regional impact. In addition, an important instrument of support was the Regional
Operational Programs, the scope of influence of which covers individual provinces in
Poland. Thus, financial support from these projects covered tasks of regional scope. One
project was financed by the Operational Program Knowledge Education Development,
the funding source therein being the European Social Fund (Table 3). This distribution
of funding sources indicates the implementation of mainly hard infrastructure projects
(construction, modernization of the transmission network, reconstruction and construction
of the power grid, etc.).
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Table 3. Sources of project funding.

European Funds Sum
Operational Program

ERDF ESF CF
Operational Program Infrastructure

and Environment 27 86 113

Operational Program
Intelligent Development 24 24

Operational Program Digital Poland 7 7
Operational Program Knowledge

Education Development 1 1

Regional Operational Programs 48 48
sum 106 1 86 193

Source: own compilation based on data from www.funduszeeuropejskie.pl (accessed on 10 March 2022).

Investments undertaken by energy companies implemented six thematic objectives of
the cohesion policy (Figure 4). The largest percentage of projects concerned the change-over
to a low-carbon economy (71% of all projects). All projects implemented by Veolia and ECO
were part of this objective; in the case of ENEA, it was 62% of all projects implemented by
the company, while with PEG, it was 66% of projects. Tauron’s investments were 70% in
line with the transition to a low-carbon economy, while ENERGA’s were 73%. The lowest
percentage were projects aimed at strengthening the competitiveness of companies, under
which DB Energy initiated two projects.
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Figure 4. Share of energy company implemented projects by cohesion policy objective. Source: own
compilation based on data from www.funduszeeuropejskie.pl (accessed on 10 March 2022).
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In the realization of a low-carbon economy, it is crucial to implement innovative
projects incorporating new solutions and the use of renewable energy sources. Those aimed
at strengthening research, technology development and innovation accounted for 37%
of the total projects (Figure 5), and 38% were renewable energy projects. Analysis of the
projects carried out by the surveyed companies indicated that four of them carried out
investments that included renewable energy issues (Tauron, Enea, PEG and Energa). The
same companies also carried out projects of an innovative nature. All of the innovative
projects were financed by the ERDF, while projects implementing renewable energy sources
were entirely financed by the Cohesion Fund.
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Figure 5. Share of innovative and renewable energy projects. Source: own compilation based on data
from www.funduszeeuropejskie.pl (accessed on 10 March 2022).

This means that energy companies that dominate the energy market in Poland are
willing to make investments aimed at developing technology and innovation. In the case of
the implementation of renewable energy solutions, companies with a significant position in
the energy market and those supplying energy on a large scale are also executing projects in
this area. The percentage of projects related to the implementation of RES solutions is 38%
of all projects enacted by companies and subsidized by the EU. Other projects not included
in those of an innovative research and development or RES-related nature accounted for
25% of all projects. The analyzed projects were 98% financed as non-refundable grants and
only 2% as a refundable grant. These included two projects for the modernization of water
pumps at ENEA and PEG.

The level of co-financing of investments initiated by energy companies varied accord-
ing to the objective of the cohesion policy. The highest average percentage of EU support
was received by projects that were intended to achieve “Objective 02: Increasing the avail-
ability, use and quality of information and communication technologies” (this amounted
for 85%), while the lowest average percent (54%) involved “Objective 01: Strengthening re-
search, technological development and innovation”. On average, 65% of all project support
was received by investments implementing “Objective 07: Promote sustainable transport
and address capacity shortfalls in the operation of key network infrastructure” (Table 4).
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Table 4. Average level of project funding by project purpose.

Project Objective Average Funding Level (%)

01 Strengthening scientific research, technological
development and innovation 54

02 Increasing the availability, use and quality of information
and communication technologies 85

03 Strengthening the competitiveness of small- and
medium-sized enterprises (SMEs) 61

04 Supporting the transition to a low-carbon economy
in all sectors 57

07 Promoting sustainable transport and addressing capacity
shortfalls in the operation of key network infrastructure 65

10 POWR Investing in education, training and vocational
training for skills acquisition and lifelong learning 84

other 68
Source: own compilation based on data from www.funduszeeuropejskie.pl (accessed on 10 March 2022).

In turn, an analysis of the amounts received by enterprises shows that they received
the most money to support the transition to a low-carbon economy (a total of more than
PLN 1 billion) and the least under the “Strengthening the competitiveness of small- and
medium-sized enterprises” objective (PLN 528 thousand) (Table 5). This distribution is
due to the nature of the projects, as hard infrastructure projects require large expenditures,
while “soft” projects such as training are characterized by low financial outlays. Of note:
41% of the projects received funding through a competitive process and 58% through a
non-competitive one.

Table 5. Average value of EU funding by project objective.

Project Objective
Symbol Quantity of Projects Amount of EU

Co-Financing (PLN)
Average Funding

Value (PLN)

01 23 92,852,483 4,037,064

02 7 187,841,164 26,834,452

03 2 495,475 247,738

04 126 1,015,084,996 8,056,230

07 19 280,930,277 14,785,804

10 1 625,047 625,047

other 15 230,423,115 15,361,541

sum 193 1,808,252,556
Source: own compilation based on data from www.funduszeeuropejskie.pl (accessed on 10 March 2022). Legend
of project objective symbol: 01—Strengthening scientific research, technological development and innovation;
02—Increasing the availability, use and quality of information and communication technologies; 03—Strengthening
the competitiveness of small- and medium-sized enterprises (SMEs); 04—Supporting the transition to a low-
carbon economy in all sectors; 07—Promoting sustainable transport and addressing capacity shortfalls in the
operation of key network infrastructure; 10—Investing in education, training and vocational training for skills
acquisition and lifelong learning.

Objective 04 was implemented by 126 projects which were financed 64% by the
Cohesion Fund and 36% by ERDF. Herein, 58 projects were related to electricity storage and
transmission, half of the projects concerned renewable energy sources, energy production
and distribution, while 23 (18%) projects focused on the development and implementation
of intelligent distribution systems operating at low- and medium-voltage levels. The
remaining investments under Objective 04 were related to the efficient distribution of heat
and cooling, the comprehensive elimination of low emissions in the Silesian Voivodeship
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and the promotion of the use of highly efficient cogeneration of heat and electricity based
on the demand for useful heat.

Twenty-six projects were accomplished under the Intelligent Development Operational
Program, and 66% of these involved activities of an innovative nature. Under the Regional
Programs, new solutions were enacted related to modernization of medium-voltage lines
and increasing energy efficiency, as well as for increasing the potential of ENEA’s power
grid to receive energy from renewable sources in the Lubuskie, Wielkopolskie, Zachod-
niopomorskie and Kujawsko-Pomorskie voivodeship. The projects initiated by the energy
companies covered urban units in the main. Most often, the investments were carried out
within a single city or town or involved several localities in the same voivodeship. The
latter included investments of a network nature.

DB Energy, Veolia and ECO were companies that carried out projects that had an effect
upon only a single locality. PEG, in contrast, implemented investments that were often
province-wide or involved several localities.

The enacted projects were for the most part infrastructure investments, which involved
the construction or reconstruction of the substations or power grids at the disposal of the
group. The incorporated innovative solutions and those from the research and development
zone were based on developing innovative systems for effective monitoring, supporting
protection devices, developing adaptive electricity storage systems based on the second life
of batteries from electric vehicles and conducting research and development work aimed at
creating an innovative Virtual Power Plant platform allowing aggregation of generation
and regulation potential of distributed renewable energy sources. The investigated energy
companies also received financial support from the European Union for projects aimed at
implementing innovative energy storage system services that were designed to increase
the quality and efficiency of electricity use, or for developing decision-support tools for
selecting charging technologies for electric buses and locating charging infrastructure.

To sum up, projects of an infrastructural nature aimed at the reconstruction or con-
struction of energy infrastructure elements or increasing the potential of the power grid
qualified as being renewable energy source projects. The projects in the research and devel-
opment zone were usually not of a hard and infrastructural nature because they concerned
the performance of R&D work or the development of innovative systems, such as energy
storage. Among these endeavors were those that concerned the development of a mathe-
matical model for data processing and the development of a Data Management Platform
for advanced metering infrastructure. Hence, projects related to the implementation of
innovation and renewable energy sources were thus carried out by the most significant
capital groups in the energy market.

5. Discussion

The energy sector in Poland is currently in a state of continuous flux due to the
influence of various factors, including those political and economic. As indicated by
numerous studies, it requires investment in the direction of shaping a low-carbon economy.
In this regard, one important aspect is the provision of financial support for companies
operating in the energy sector [66]. In other countries with similar characteristics of energy
policy (high centralization), with a wide variety of financial support instruments, the
degree of renewable energy use is higher [67]. An example of such a country is Italy,
where the energy sector is also at a niche level and is characterized by small initiatives
largely dependent on national and external support. Although it has managed to develop
a number of projects and diversify its operations there, it is still dependent on financial and
political support for investment [68]. As Kazak et al. [69] point out, EU funds in the field of
energy management, including the use of RESs, have had different effects on Poland and
other countries, such as Italy [68,70,71], Romania [72,73] and the Baltic States [74].

The results of the analysis of Polish companies in terms of how they use EU aid funds
for development investments are similar to the situation in Italy, which was studied by [70].
Poland and Italy have already allocated the most EU funds to energy investments since
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2007 [47,71]. However, in both countries there was a small share of companies involved in
financing this type of investment. That is because these investments seem inherently risky
due to the many unknowns associated with future cash flows, such as the price of energy
or technological risks [75].

Energy companies, including Polish, no matter their size or location, are obliged to
seek and implement innovative solutions at every stage of the delivery of their products
or services [76,77]. This is strongly related to reducing their carbon footprint and the
mandate emphasizing the use of renewable energy sources [78]. As an outcome, many
energy companies around the world are researching the application of information and
communication technological developments, including blockchain. Incorporating such
technologies is expected to revolutionize the energy industry. Their implementation should
lead to energy systems that are in the long run smarter, more efficient, more transparent
and safer [79].

The results of a study of EU-funded investments in Polish energy companies do
not, however, indicate such a trend. For the most part, infrastructure investments were
undertaken, including thermal modernization of enterprise buildings, modernization of
heat sources, district heating and electricity networks, and construction of high-efficiency
cogeneration units. In addition to these investments, hence, innovative solutions should be
incorporated, and related to this, investments in R&D and digitization should occur. This
allows Poland’s energy companies to reduce operating costs and increase their efficiency
of production.

Thanks to digital advances, the useful life of an energy plant can be extended by up to
30%. Advanced technologies, block-chain and the use of smart grids allow the industry
to reduce energy consumption while increasing energy generation efficiency [80]. Such a
direction of innovation should also be expected in the Polish power industry. An important
direction of action, also financed by EU support, is the decentralization of the sector and
the construction of a so-called “prosumer energy industry” based on RESs. It is indicated
that this may be the best direction for the transformation of Poland’s energy sector [81].
It is assumed that in the future many electricity consumers in Poland will transform into
prosumers, as is the case, for example, in the German market. Moreover, there will be
a demand and a place for new, more comprehensive products and services dedicated
to particular groups of consumers [82,83]. The need to build public acceptance for such
activities has been written about, for example in [84–86]. The studies conducted do not
confirm investment in such a goal by Polish companies, but it should be stipulated that the
need for such activity does not arise from their essence.

Both in the cognitive and applied sense, it can be considered that our research fills
a gap existing in the sphere of previous scientific endeavor, and the research problem
undertaken deserves in-depth theoretical and empirical studies. Our study noted that large
energy companies in Poland spend a small portion of EU support funds on innovative
tasks related to the use of RESs and low-carbon energy. This is in contrast to the findings of
Sterlacchini [87], who revealed that the decline in research spending was particularly strong
among private or newly privatized companies, while those that remained under public
control did not reduce research investment. Similarly, the findings of Cortez et al. [88]
indicate that abandoning investments in fossil fuels does not negatively affect company
financial performance and that investors playing an active role in the transition from high-
carbon fossil fuels to renewable and clean energy sources do not necessarily face a trade-off
between environmental and financial performance. Such a direction should be included in
Poland’s energy policy and the strategies of the companies surveyed. It is recommended
that EU funds be spent on environmental practices to minimize damage to the natural
environment and quality of life.

The empirical research confirmed the accepted hypothesis that Poland’s largest energy
companies are most active in investing in projects aimed at shaping a low-carbon economy
co-financed by EU funds, and the most important direction for the use of funds is the
modernization or construction of energy infrastructure. Ultimately, it should be recognized
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that these initiatives are right and properly enacted within the framework of the needs of
the energy economy, but it is worthwhile to increase the involvement of companies in the
initiation of projects aimed at the creation and use of innovative solutions, as well as the
formation of human competence and the building of public awareness of the necessity to
derive solutions aimed at reducing the carbon intensity of the economy.

6. Conclusions

In conclusion, studies of the use of EU funds by energy sector companies in Poland
indicate that these funds were an important instrument for the transition to a low-carbon
economy in the period 2014–2020. EU policy objectives thus have accelerated the already
inevitable need to modernize and rebuild Poland’s energy infrastructure. The following
conclusions emerge from the research and analysis we conducted:

− EU funds have been important in financing investments to decarbonize the economy.
However, this did not apply to the sector as a whole but to the main players in the
energy market.

− The level of co-financing of investments made by energy companies was high, most
often exceeding half of the investment value.

− The surveyed companies, with the support of EU funds, aimed to achieve the objectives
of Directive 2012/27/EU of the European Parliament and of the Council for energy
efficiency, primarily concerned with bringing a low-carbon economy into reality.

− Most of the EU support funds have been allocated to infrastructure investments. These
are important but insufficient to accelerate the energy transition. A greater share of
investments in the research and development sphere would be needed, through which
the level of innovation in the energy sector could be raised.

− Projects implemented by companies were closely aligned with the objectives of Direc-
tive 2012/27/EU of the European Parliament and of the Council for energy efficiency
and most pursued the objective of supporting the transition to a low-carbon economy.
Under this objective, half of the projects involved investments related to renewable
energy sources.

− There was little involvement of enterprises in the implementation of projects aimed at
creating and using innovative solutions, as well as in shaping human competence and
building public awareness of the implementation of solutions to reduce the carbon
intensity of the economy,

− Research on financing projects for shaping the low-carbon economy of key players in
the energy sector in Poland needs to be continued and developed.

The obtained results suggest the need to continue this line of research by extending
it with comparative analysis. The obtained results are not final and are the beginning of
further research.
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48. Kochański, M. Finansowanie instrumentów poprawy efektywności energetycznej w Polsce w latach 2014–2020. Acta Innov. 2014,
10, 65–86.

49. Directive 2012/27/Eu of the European Parliament and of the Council, of 25 October 2012, on Energy Efficiency, Amending
Directives 2009/125/EC and 2010/30/EU and Repealing Directives 2004/8/EC and 2006/32/EC. Available online: https:
//eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32012L0027&from=EN (accessed on 17 November 2022).

50. Operational Program Infrastructure and Environment 2007–2013, National Strategic Reference Framework 2007–2013, version 5.0.
Available online: https://www.pois.gov.pl/media/92372/POIS_2007_2013_wersja_5_0.pdf (accessed on 15 November 2022).

51. Operational Program Infrastructure and Environment 2014–2020, Ministry of Funds and Regional Policy, Version 24.0. 2022.
Available online: https://www.pois.gov.pl/media/110770/POIiS_v_24_0.docx (accessed on 13 November 2022).

52. Grabiec, O. Charakterystyka i funkcjonowanie grup kapitałowych polskiego sektora energetycznego. Zesz. Nauk. Wyższej Szkoły
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Zarządzanie I Jakość 2022, 4, 61–79.
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