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Abstract: The aims of the article are to assess the legal conditions for improving energy efficiency
in the energy-intensive food industry in Poland, including the rules for financing enterprises from
public funds, and to assess the extent of state aid for these enterprises in their pursuit of energy saving
goals. A critical analysis of the literature and of legal regulations on energy efficiency in EU and
Polish law has been performed. The analysis of state aid is based on SUDOP data, and it takes into
account the time span, the food industry structure, the enterprise size, the type and purpose of aid
granted, and the degree of aid concentration. The conducted research showed that the largest share of
state aid is received by energy-intensive industries, i.e., meat, fruit and vegetables, and dairy products
(65.5%), and by large- and medium-sized enterprises (82.4%). This aid was allocated through various
programmes and in various forms, the most important of which were subsidies. The aid focused on
three objectives, i.e., promotion of energy from renewable sources, high-efficiency cogeneration, and
measures supporting energy efficiency. The study shows the development of legislation on energy
efficiency and possibilities for financing investments, both at the EU and national levels. Tightening
climate policy will enhance the importance of energy efficiency in the food industry, which should be
reflected in an increase in the relatively low current level of this aid (amounting to 0.04% of total state
aid and 0.17% of aid for environmental protection and energy purposes).

Keywords: energy efficiency; state aid; food industry; public policies; policy instruments; legal and
regulatory framework

1. Introduction

The world’s food systems currently face significant challenges, not only in terms of
production or nutritional goals but also in terms of environmental impacts, including
energy use [1–3]. The modern agri-food system involves a wide range of energy users,
starting with farmers, from processing, packaging, transport, retail, and households to
waste disposal [4]. Energy is required in the processes related to the production, processing,
distribution, consumption, and disposal of food [5]. It is also important for the sustainability
of agriculture and food systems, rural development, renewable energy, and the depleting
natural resources of fossil fuels [6]. Demand for energy is increasing, and this is also the
case in the food system, which is partly due to the increase in global food production
stemming from growing consumption [7–9]. Although fossil fuels meet most of the primary
energy needs of the food system, there is a growing need for renewable energy [10]. This
energy transition is also important in the context of climate change and the war in Ukraine,
resulting in high prices and risk of energy supplies [11,12].

According to the FAO, the challenges for energy-smart agri-food systems (ESAFSs)
include improving energy efficiency, i.e., the ratio of outputs to energy inputs all along
the agri-food chain, using a variety of energy sources, with a focus on renewable energy
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and contributing to renewable energy production [13]. The principle of “energy efficiency”
(i.e., using energy more efficiently at all stages of the energy chain, from production to final
consumption), is one of the key European Union (EU) regulations and should be taken
into account in all sectors [14]. Improving energy efficiency, including in the food industry,
means increasing it, e.g., through technological changes such as cogeneration, i.e., the
simultaneous generation of heat and electricity or mechanical energy in the same process
(combined heat and power—CHP) [15,16]. Energy efficiency is recognised as a significant
factor in achieving various societal goals related to environmental and climate protection,
competitiveness, and energy security. Its main advantage is its potential to reduce both the
economic and environmental costs and negative environmental side effects associated with
the transition to low-carbon energy systems [17–19].

This principle should be applied in conjunction with and in accordance with other
policy objectives of the EU. Even if other policy objectives are considered overriding, this
principle should not be automatically rejected [20–22]. The new Directive (EU) 2023/1791 of
the European Parliament and of the Council of 13 September 2023 on energy efficiency [23]
states that increasing the EU’s energy-efficiency target can lead to lower energy prices and
can also have a decisive impact on reducing greenhouse gas emissions (a reduction in these
gas emissions of at least 55% below 1990 levels is to be achieved in the coming years). Such
measures will have a positive influence on the environment and the living conditions of
the population [24].

The development of production in the food industry, modernisation of production
processes, increases in the profitability and competitiveness of plants, and adaptation to
the challenges of the fourth industrial revolution can all be achieved thanks to investments
in fixed assets [25]. Improving the energy efficiency of industry is achievable thanks to
investments [26]. Such investments often entail a financial challenge for the food industry,
as it is characterised by its relatively low average profitability, although this varies in
individual industries in Poland [27,28]. Improving energy efficiency therefore requires state
support [29]. State aid can only be granted if the legal requirements are met. These regu-
lations, such as those concerning the implementation of renewable energy sources in the
agri-food sector, have an impact on the development of ESAFSs [30]. The implementation
of investments with the participation of state aid is usually indispensable for companies
that contribute to the process of increasing energy efficiency.

The EU and Polish national legislation on the granting of state aid through public
funds, EU competition rules, horizontal aid rules, and energy efficiency is extensive,
complicated, and difficult to put into practice. There is a lack of research showing a detailed
analysis of public aid aimed at goals related to the current problem of energy saving in
such an important part of the economy in Poland as the food industry. Consequently, only
a combined legal and economic approach allows for the issue to be presented fully and in
an interdisciplinary manner.

Therefore, the first aim of this article is to assess the legal conditions for improving
energy efficiency in the Polish food industry, in particular, the rules for financing projects
from public funds. The second aim is to assess the extent of state aid for enterprises in all
sectors of the food industry in their pursuit of energy saving goals. The paper attempts to
answer several research questions:

1. What is the legal scope of the concept of energy efficiency? Does energy efficiency
affect environmental protection and the struggle to combat climate change? If so,
how? Is efficiency a challenge for EU policies? What are the links between a just
energy transition and efficiency?

2. Do EU state aid and competitiveness rules allow for derogations from the general rule
of Article 107 of the Treaty on the Functioning of the European Union [31] in the field
of energy-efficiency investments, including in particular renewable energy, and if so,
to what extent?

3. To what extent are efficiency rules being developed in EU and Polish legislation?
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4. What is the scope of state aid for energy-efficiency purposes in the energy-intensive
food industry in Poland?

5. Does aid for enterprises vary depending on the type of food industry, size of enter-
prises, aid programme, form of aid, or its purpose?

The responses to questions 1–3 related to the first aim will be presented in the part
analysing legal acts in Section 2. Answers to questions 4–5 related to the second aim will be
provided through empirical analysis in Section 4.

2. Legal Regulations and Literature Review
2.1. Energy Consumption in the Food Industry

Energy consumption in food processing and food distribution accounts for some 40%
of that in the entire food system and is slightly higher in high-GDP countries and lower
in low-GDP countries [13]. Indeed, according to research conducted in the US, energy
consumption in the processing industry, e.g., for cooking, cooling, or freezing processes,
averages some 14–20% of the total energy consumption in the food system [32–34]. In some
of the branches of the food industry, we can find over forty energy-intensive processes [35].
Energy consumption in agri-food processing plants depends, among other things, on
the thermophysical properties of raw materials, volume and structure of production,
plant technical equipment, production technology, degree of mechanisation of production
operations, organisation of production, and level of utilisation of processing capacity [36].

Research indicates that increased energy consumption in slaughterhouses results from
an expansion in the use of automated equipment, temperature control, and hot cleaning
water, as well as freezing, slicing, and boning processes [37,38]. The fruit and vegetable
processing and preservation industries also consume substantial amounts of energy due
to such aspects as drying processes for fruits and vegetables that contain large amounts
of water [39] and the energy-intensive freeze-drying process, which allows processors to
maintain the high quality of the raw material, especially that with a short shelf life, such as
soft fruits [40]. The drying process requires a lot of energy; hence, it frequently involves
devices used to reduce non-renewable energy consumption, e.g., solar dryers [41,42]. Milk
manufacturing involves energy-intensive thermal processes such as pasteurisation [43] and
heat treatments that are important for the safe consumption of milk compounds, including
proteins and their antioxidant properties [44]. The largest consumers in Poland’s food
and beverage production sector are meat and milk processing (20% in 2022), and at the
same time, these industries have the largest share in sold production in this industry (24%);
therefore, the energy intensity of sold production is low [45,46].

Food industry enterprises occupy an important position in the EU economy, as in 2022,
their sales revenues amounted to EUR 1.5 trillion, i.e., as much as 59% more than in 2010.
Poland ranks seventh in terms of the value of revenues (EUR 96.6 billion) and demonstrated
a dynamic growth by 114%. In Poland, the food industry generates almost one-fifth of the
total value of sold industrial products [47], and the growing domestic production in most
plant and animal products covers domestic consumption, ensuring food self-sufficiency for
the inhabitants of Poland [48] and also Europe. This is because surpluses in production
are exported, mostly to other EU members, and the balance of foreign trade in agri-food
products is both positive and constantly growing [49]. Such a situation has global relevance,
the reason being that if Europe loses its food self-sufficiency, this situation might aggravate
ecological problems in other parts of the world if an additional amount of food, understood
as an energy resource, had to be produced in areas that are valuable from the point of view
of environmental protection [50].

Between 2010 and 2022, energy consumption in the food, beverage, and tobacco
industry increased in most of the EU’s 28 Member States (Figure 1), with a rise of 27% in
Poland. Poland belongs to the group of countries with significant energy consumption in
this sector (94.5 PJ in 2022). A positive phenomenon is the growing share of renewables
and biofuels in energy consumption in the food industry in the EU, which rose from 3.4%
to 4.7% between 2010 and 2022 and from 0.7% to 1.7% in Poland, thanks to an almost
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threefold increase in volume to 1.6 PJ. The share of combined heat and power (CHP) in
energy consumption in the EU food industry surged from 4.9% to 5.7%. In Poland, however,
despite the expansion in the level of cogeneration by 88% to 2.6 PJ, its share in energy
consumption in this industry increased only by one percentage point to 2.8% [51]. The
food industry in Poland, just like the entire economy, is undergoing modernisation changes
in the energy economy [52,53]. Despite the growing demand for electricity in the food
industry, which results from, among others, investments in fixed capital and the automation
and digitisation of production technologies, the energy intensity of sold production in the
industry and most of its branches is decreasing, which indicates an improvement in energy
efficiency. This is important in the context of cost competitiveness and meeting growing
environmental protection requirements [52].
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The rise in energy consumption in the food industry is influenced by such factors as
the growing total consumer demand for food, including energy-intensive food, for example,
highly processed goods, fresh processed food, and ready-to-eat food. These types of food
require energy-intensive production technologies or more energy to avoid spoilage on the
way from the field to the table [32,54]. The overall growth in energy consumption in the EU
is due to the rise in the level of production of the food industry generated, among others,
by the increase in the number of entities operating in the industry. Between 2010 and 2022,
in EU-28, the number of food industry enterprises expanded by over 25,000 to 316,000, of
which 88% were engaged in the production of food products and 12% in the production of
beverages. Poland accounted for almost one-fifth of the new entities. In Poland, in 2022,
there were 19,100 enterprises from this sector (of which 96% produced food products),
ranking it fifth in the EU [55].

Financial support for investments is crucial to accelerate the transition to a low-carbon
economy [56]. The implementation of some renewable energy solutions is still associated
with high initial costs, e.g., the cost of the technologies themselves, which is why state
support with various instruments proves crucial [53,57]. The support policy implemented
in this respect should be targeted, flexible, and adapted to local needs and should take into
account innovation in order for entities to use products with higher added value in the
field of renewable energies [58–61]. State investment support increases profitability and
competitiveness and promotes efficient resource management of supported food industry
enterprises [62].

State aid for environmental protection and energy in Poland is increasing (by 148% to
EUR 1.9 billion in 2016–2022) [63,64], but comparing its amount to that of other countries
in the EU, it is a low value [65,66]. Research on state aid for environmental protection and
energy in the selected branches of the food industry in Poland indicates its low level and
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low share (7.6%) of total aid for the dairy industry [67]. There is a lack of research that
would indicate the level of state aid in the food industry in Poland and all its branches
directed specifically to the goal related to energy efficiency. There are no studies indicating
forms of aid or specific goals in this area. We will try to analyse the scope of this aid also in
the context of applicable legal acts at the national and EU level.

The development of the food industry is influenced by micro- and macroeconomic
conditions. The first ones include the enterprise management system, organisational and
ownership structure of the enterprise, sources of financing, level of investment, technology,
and innovation. The second group includes the economic situation in the country; the
implemented fiscal, monetary, investment, and credit policies; foreign policy supporting
exports; new food consumption patterns; and the state’s legislative policy [68]. The rest of
this section will be devoted to the analysis of legal acts affecting energy efficiency in the
Polish food industry.

2.2. Improving Energy Efficiency in the Context of EU Policies

A fair transition towards achieving the Union’s climate neutrality by 2050 is crucial for
the implementation of the European Green Deal [69], European Union policies, democracy,
and equality [70]. Article 194 of the Treaty on the Functioning of the European Union [31]
states that within the framework for the establishment or functioning of the internal market,
and with regard to the need to preserve and improve the environment, Union policy on
energy shall aim, firstly, in the spirit of solidarity between Member States; secondly, to
ensure that the energy market functions; thirdly, to ensure security of the energy supply in
the Union; and fourthly, to promote energy efficiency and energy saving and to develop
new and renewable forms of energy [71]. It should be emphasised that the energy sector is a
shared competence, which means that the EU has the primary competence to legislate in the
energy sector. The Member States, on the other hand, can only exercise their competence to
the extent that the EU has not done so [71].

For many years, the EU has focused on implementing a climate and energy policy
framework. Energy strategy is therefore linked to EU environmental policy and also to
the agri-food industry, regional development, and transport. It should be noted that there
has been an interest in energy efficiency in the EU for many years. Directive 2012/27/EU
of the European Parliament and of the Council of 25 October 2012 on energy efficiency
has been implemented by Member States [15], for example, in Portuguese Decree-Law
No. 68-A/2015—Diario da Regublica No. 84/2015, Supplement 1st, Series I, 30 April 2015
Ministry of Environment, Spatial Planning and Energy, which establishes regulations on
energy efficiency and cogeneration production, transposing Directive 2012/27/EU of the
European Parliament and of the Council of 25 October 2012 on energy efficiency [72]. Other
examples are the Dutch Act on Implementation of EU Directives on Energy Efficiency and
the Dutch Act of 28 February 2015 amending the Act on Implementation of EU Directives
on Energy Efficiency, the Electricity Act 1998, the Gas Act, and the Heat Act in connection
with the implementation of Directive 2012/27/EU on energy efficiency [73].

Member States should be encouraged to make full use of the Structural and Cohesion
Funds to stimulate investment in energy-efficiency measures. On the other hand, banks
and other financial institutions should be actively involved in providing information on
how they can participate in the financing of energy-efficiency measures, including through
the creation of public–private partnerships. Furthermore, Directive (EU) 2023/1791 of the
European Parliament and of the Council of 13 September 2023 on energy efficiency expands
on the efficiency challenge and highlights how energy-efficiency measures have a positive
impact on the environment and contribute in a cost-effective way to achieving the EU’s
air-quality policy objectives, in particular those set out in Directive (EU) 2016/2284 of the
European Parliament and of the Council of 14 December 2016 on the reduction of national
emissions of certain atmospheric pollutants [74,75].

According to Directive (EU) 2023/1791, “system efficiency” means the choice of energy-
efficient solutions that also allow for a cost-effective decarbonisation pathway, additional
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flexibility, and efficient use of resources; on the other hand, “energy efficiency improvement”
indicates an increase in energy efficiency as a result of any technological, behavioural, or
economic change (Art. 2 of the Directive). Energy generated on or in buildings [76] using
renewable energy technologies or agro-voltaics reduces the amount of energy supplied by
fossil fuels [77], which is part of the current challenge to achieve such objectives as those
of the European Green Deal (presented by the European Commission on 11 December
2019) [78]. These include the promotion of green finance and investment, more ambitious
EU climate change targets; clean, affordable, and secure energy; and the development of
circular economies.

As mentioned above, the development of renewable energy is important to achieve
climate neutrality. According to Articles 2 and 4 of the Regulation of 30 June 2021 estab-
lishing a framework for achieving climate neutrality and amending Regulations (EC) No
401/2009 and (EU) 2018/1999 (“European Climate Law”) [79], Union-wide emissions and
removals of greenhouse gases regulated in Union law shall be balanced at the latest by 2050,
thus reducing emissions to net zero by that date, with the Union moving towards negative
emissions. The Union’s binding climate change target for 2030 is a reduction of at least
55% in its net greenhouse gas emissions (emissions minus removals) by 2030 compared to
1990 levels. Efforts for developing renewable energy and improving energy efficiency also
aim to implement the UN’s 2030 Agenda for Sustainable Development [80] and are in line
with the principles of the green economy. The latter emphasises that the economy should
be low-carbon, resource-efficient, and “inclusive”. There is a need to increase energy and
resource efficiency and prevent the loss of biodiversity and ecosystem services [81]. Some
of these actions are driven by the European Climate Change legislation, which aims to
achieve zero net greenhouse gas emissions by 2050.

The communication from the Commission to the European Parliament, the Council,
the European Economic and Social Committee, and the Committee of the Regions, “Ready
for 55”: meeting the EU’s 2030 [82] climate target on the road to climate neutrality, high-
lights that energy consumption accounts for 75% of emissions in the European Union.
Transforming the energy system is therefore key to achieving the ambitious climate targets
that have been set. Accordingly, the share of renewable energy sources in the European
Union’s energy mix should increase from 32% to 40%. Directive (EU) 2023/1791 recom-
mends reducing final energy consumption by at least 11.7% in 2030 compared to energy
consumption projections in 2020.

Energy efficiency is also an important issue in the EU Member States. In Germany,
for example, the Energy Efficiency Act of 13 November 2023 entered into force on 18
November 2023 [83]. Some of the aims of this legislation are to increase energy efficiency,
improve security of supply, and mitigate global climate change. It also seeks to ensure
that national energy-efficiency targets are met and consistent with European targets. For
the period after 2030, the German government aims to reduce Germany’s final energy
consumption by 45 per cent by 2045 compared to that in 2008. The new final energy savings
are to be achieved not only through investment but also through strategic measures by
the Länder. The latter should focus on information, advice, education, and promotion.
section 6 on climate-neutral enterprises is of particular interest. The federal government is
empowered to establish exceptions and exemptions for climate-neutral companies from the
obligations under sections 11–13 and 15–17. It is emphasised that only companies that are
compatible with the goal of a sustainable energy supply and the achievement of national
and European climate protection goals can be considered climate neutral. Important points
were highlighted regarding the requirements for declaring companies as climate neutral,
the obligations to provide evidence for declaring companies as climate neutral, and the
monitoring of these declarations. It is also worth mentioning that an energy audit is a
systematic procedure for identifying measures to increase energy efficiency and reduce
energy consumption in a company, including obtaining sufficient information on the energy
consumption profile of the organisation, its buildings, and the operation of its equipment;
identifying and quantifying the potential for final energy savings; and identifying the
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potential for the use and production of renewable energy [83]. Italy also has extensive
legislation on renewable energy and energy efficiency; for example, Legislative Decree
No 102 of 4 July 2014 “Implementation of Directive 2012/27/EU on energy efficiency,
amending Directives 2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC
and 2006/32/EC” [84], or Law 181 of 9 December 2023, contains provisions on national
energy security, the promotion of the use of renewable energy sources, support for energy-
intensive enterprises, and the reconstruction of areas affected by exceptional floods [85].
Among other things, it emphasises the need to promote and accelerate investment in the
self-generation of renewable energy in energy-intensive sectors.

2.3. Energy-Efficiency Legislation in Poland

The basic act on energy efficiency in Polish law is the Act of 20 May 2016 on Energy
Efficiency [86]. According to these regulations, an energy-efficiency improvement project
is an action that consists of introducing changes or improvements to a building, technical
device, or installation, resulting in energy savings [87,88]. Examples include insulating
industrial facilities; energy generation in renewable energy facilities; reconstruction or ren-
ovation of a building together with its facilities and technical equipment; energy recovery,
including energy recovery in industrial processes; reducing losses, e.g., those related to re-
active energy consumption and network losses related to the transmission or distribution of
electricity, natural gas, or liquid fuels. As a rule, such projects are extremely expensive [89].
The source of funding is therefore very important, and this includes EU grants, soft loans,
or financing. In principle, public support is complicated by Article 107 of the Treaty on the
Functioning of the European Union. This states that any aid granted by a Member State
or through State resources in any form whatsoever which distorts or threatens to distort
competition by favouring certain undertakings or the production of certain goods is, in so
far as it affects trade between Member States, incompatible with the common market. At
the same time, it should be noted that public aid is permitted, for example, in the form of
horizontal or regional aid [90].

The legislation provides a number of instruments to improve efficiency and assess
the current situation. An entrepreneur within the meaning of the Act of 6 March 2018 on
Entrepreneurs Law [91], with the exception of micro-, small, or medium-sized businesses,
shall carry out or have carried out an energy audit of the enterprise every 4 years. This
must be conducted by an entity independent of the audited entrepreneur, with knowledge
and professional experience in carrying out this type of audit or an expert of the audited
entrepreneur, if he is not directly involved in the audited activity of this enterprise. Energy
efficiency is not only important for large companies. It is also significant for all businesses
because it allows the current energy situation to be assessed and action to be taken to
reduce energy consumption. Lower energy costs and a positive impact on the environment
are evident [92]. In practice, this also indicates a need to increase energy security, raise
productivity, boost innovation and competitiveness, meet legal requirements and standards,
build an image of a pro-environmental company, reduce greenhouse gas emissions, decrease
pollutant emissions, promote social benefits, and increase occupational safety.

It is worth referring to the concept of energy efficiency, which, in the context of the
Act under discussion, is the ratio of the achieved magnitude of the useful effect of a given
object, technical device, or installation, under typical conditions of its use or operation, to
the amount of energy consumed by this object, technical device, or installation or as a result
of the performed service necessary to achieve this effect. According to the announcement
from the Minister of Climate and Environment of 30 November 2021 on a detailed list of
energy-efficiency improvement projects [93], such investments include those related to
the insulation of industrial installations; the reconstruction or renovation of a building
together with technical installations and equipment, including thermo-modernisation and
renovation projects; the modernisation or replacement of equipment and installations
used in industrial, telecommunications, or IT processes and in energy processes; own-
use equipment and installations used in energy processes carried out in fuel combustion
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installations covered by the Emissions Trading Scheme; the construction of a connection
to a district heating network; and the purchase or modernisation of a heat distribution
centre in order to replace heat from heat sources with low energy efficiency with heat from
a district heating network generated by an installation using renewable energy sources in a
high-efficiency cogeneration plant or in the form of waste heat from industrial installations.
There is no doubt that the scope is wide, and individual entrepreneurs can make investment
choices taking into account their own situations. At the same time, it should be emphasised
that the Energy Efficiency Act has to be amended due to the new challenges such as social
development and climate change.

The announcement of the Polish Minister of Climate and Environment of 2 March
2021 on the State Energy Policy until 2040 states the following [94]: “Renewable energy
sources will play an increasingly important role—their share in the structure of the net
national electricity consumption will not be less than 32% in 2030, which will primarily
enable the development of photovoltaics and offshore wind farms, which enjoy the greatest
development prospects due to economic and technical conditions. The development of
grid infrastructure and energy storage technologies is necessary to achieve this level of
renewable energy in the balance”. The amended Act of 20 February 2015 on Renewable
Energy Sources [95] creates new opportunities for the development of renewable energy
in Poland. It is also worth mentioning cogeneration, which is defined in Article 3(33)
of the Act of 10 April 1997 on energy [96] as the simultaneous production of heat and
electricity or mechanical energy during the same technological process [97,98], e.g., gas
cogeneration [99]. To be called high-efficiency, savings of a certain order must be achieved
in this process [100]. As can be seen from the literature, the aforementioned methods
of energy production are conducive to improving energy efficiency. This allows for the
production of two different types of energy while conserving raw materials from a single
source [101]. Cogeneration also contributes to the reduction in greenhouse gas emissions
and other pollutants by decreasing the amount of fuel used for the combined production of
heat and electricity [102]. The Act of 14 December 2018 on the promotion of electricity from
high-efficiency cogeneration [103] sets out the rules for providing support for electricity
generated in high-efficiency cogeneration units and for issuing guarantees of origin for
electricity from high-efficiency cogeneration.

It is also worth mentioning a legal instrument that also encourages entrepreneurs in the
agri-food industry to make investments leading to greater energy efficiency, namely energy
efficiency certificates (“white certificates”). These confirm that the planned investments
will lead to a reduction in the amount of final energy and serve to improve energy efficiency.
It is important to note that in accordance with the Polish Energy Efficiency Act of 20 May
2016, such a certificate is not entitled to a project or projects of the same type for improving
energy efficiency if the granting of this certificate will result in a permissible amount of
public aid for this project or these projects stipulated in the Act being exceeded (Art. 20–32
of the Polish Energy Efficiency Act). The certificate is issued by the President of the Energy
Regulatory Office at the request of the entity planning to commence the implementation of
one or more projects of the same type aimed at improving energy efficiency. The property
rights resulting from the energy efficiency certificate are a commodity in the sense of the
Commodity Exchange Act of 26 October 2000 [92,104].

A summary of the legal acts discussed so far is provided in Table 1.

2.4. Public Support Instruments for Energy Efficiency in the Food Industry

According to the concept of state aid in the Treaty on the Functioning of the European
Union, the implementation of an energy-efficiency pre-project requires significant financial
resources, which are very often public funds. According to Art. 9 of the Polish Act of 27
August 2009 on Public Finance [105], public funds are public revenues, funds from the
budget of the European Union, and non-refundable funds from aid granted by member
states of the European Free Trade Agreement (EFTA); revenues of the state budget and
budgets of local government units and other units of the public finance sector, which result
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from factors such as repayments of loans granted from public funds and from loans and
credits received; and the revenues of public sector bodies resulting from their activities and
from other sources.

Table 1. Selected energy-efficiency regulations.

EU Regulations on Energy Efficiency Example Regulations of Selected EU
Countries Implementing the Directive Polish Regulations on Efficiency

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 [15]

Italian Legislative Decree No 102 of 4 July
2014 “Implementation of Directive

2012/27/EU” [84]

Announcement by the Minister of
Climate and Environment of 30

November 2021 on a
detailed list of energy-efficiency

improvement projects [93]

Directive (EU) 2023/1791 of the European
Parliament and of the Council of 13

September 2023 on energy efficiency [23]

Dutch Act on Implementation of EU
Directives on Energy Efficiency [73] Act of 20 May 2016 on Energy Efficiency

[86]
German Energy Efficiency Act of 13

November 2023 [83]

Portuguese Decree-Law No.
68–A/2015—Diario da Regublica No.

84/2015 [72]

Source: own work based on [15,23,72,73,83,84,86,93].

There is no definition of state aid in Polish legislation. In the everyday meaning, it is
broadly understood to include all public funds granted from state resources by national,
regional, or local authorities, as well as banks, foundations using public funds, etc. [106].
This includes, in particular, public funds as defined in the Public Finance Act. The concept
of state aid has a narrower meaning when used in EU legislation. On the basis of the
Treaty on the Functioning of the European Union, state aid can be considered prohibited
support granted to an enterprise if the following conditions are simultaneously met: first,
it is granted by the state or comes from state resources; second, it is granted on terms
more favourable than those offered on the market; third, it is selective (favours a particular
undertaking or undertakings or the production of particular goods); and fourth, it threatens
to distort or does distort competition and affects trade between EU Member States. Thus, for
support to constitute state aid, the above conditions must be cumulative [107]. According to
the Commission’s July 2016 Notice on the concept of state aid as referred to in Article 107(1)
of the Treaty on the Functioning of the European Union (2016/C 262/01), an advantage
within the meaning of Article 107(1) of the Treaty means any economic advantage that the
concerned undertaking could not obtain under normal market conditions, i.e., without
state intervention. If one of the above conditions is not met, there is no state aid under the
EC Treaty or, referring to the nomenclature used in the literature, the state aid in question
is not anti-competitive [90,108].

Aid measures fulfilling the above criteria are in principle incompatible with the
common market under Article 107(1) of the EC Treaty. At the same time, it should be
noted that this does not mean that such aid is prohibited altogether. Aid may be considered
compatible with the common market if, for example, it is intended to promote the economic
development of areas where the standard of living is abnormally low or where there is
serious underemployment, or of regions with structural, economic, and social difficulties.
Public aid may also be authorised to promote the execution of an important project of
common European interest; to remedy a serious disturbance in the economy of a Member
State; or to facilitate the development of certain economic activities or of certain economic
areas, where such aid does not adversely affect trading conditions to an extent contrary to
the common interest. Such aid may be authorised, and the Council may determine this by
a decision on a proposal from the Commission. Article 108 of the Treaty on the Functioning
of the European Union provides that, at the request of a Member State, the Council, acting
unanimously, may decide that aid which that State is granting or intends to grant shall be
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considered compatible with the internal market by way of derogation from the provisions
of Article 107 or from the regulations provided for in Article 109. It should be underlined
that such a decision may be taken if justified by exceptional circumstances. The Council,
acting on a proposal from the Commission and after consulting the European Parliament,
may adopt regulations for the application of Articles 107 and 108 and, in particular, may
determine the conditions for the application of Article 108(3) and the categories of aid
exempted from this procedure (Article 109 of the Treaty). Examples of acts adopted by the
Council on the basis of Article 109 are Regulation (EC) No 659/1999 laying down detailed
rules for the application of Article 88 of the EC Treaty and, on this basis, the Commission’s
implementation of Regulation (EC) No 794/2004 [109], as well as Council Regulation (EC)
No 994/98 of 7 May 1998 on the application of Articles 107 and 108 of the Treaty on the
Functioning of the European Union to certain categories of horizontal state aid [110,111].

The above-mentioned Regulation No 994/98 of 7 May 1998 stipulates that the Com-
mission may (by means of a regulation adopted in accordance with the procedure laid
down in Article 8 of the Regulation), declare, in accordance with Article 92 of the Treaty,
that certain categories of aid are compatible with the common market and are not subject
to the notification requirement of Article 93(3) of the Treaty, namely, aid for small and
medium-sized enterprises; for research, development, and innovation; for the protection
of the environment; for the promotion of food products not listed in Annex I to the TFEU;
for employment and training; for repairing damage caused by natural disasters; for repair-
ing damage caused by certain adverse weather conditions in the fisheries sector; and for
forestry. This regulation was subsequently repealed by Council Regulation (EU) 2015/1588
of 13 July 2015 on the application of Articles 107 and 108 of the Treaty on the Functioning
of the European Union to certain categories of horizontal state aid [112]. This provides for
the financing of renewable energy and other environmental and energy-efficiency invest-
ments [89]. Directive (EU) 2023/1791 of the European Parliament and of the Council of 13
September 2023 on energy efficiency Article 30 states that, without prejudice to Articles
107 and 108 TFEU, Member States shall facilitate the creation of financial instruments or
the use of existing instruments for measures aimed at improving energy efficiency. The
main objective is to maximise the benefits of funding from different sources and the use of
a combination of grants, financial instruments, and technical assistance. Member States
may establish a national energy-efficiency fund whose purpose is to implement energy-
efficiency measures to support Member States in the implementation of their national
energy-efficiency contributions. It may be created as a dedicated fund within an existing
national investment support facility. It could be financed by revenues from the auctioning
of allowances under the EU Emissions Trading Scheme. It is important to increase the
uptake of private investment in energy efficiency and innovative schemes.

2.5. Horizontal State Aid for Environmental Protection

Council Regulation (EU) 2015/1588 of 13 July 2015 on the application of Articles 107
and 108 of the TFEU to certain categories of horizontal state aid [112] provides that the
Commission may declare that certain categories of aid are compatible with the internal
market and are not subject to the notification requirement of Article 108(3) TFEU. Such aid
includes aid for environmental protection. On the basis of Article 107(3)(c) of the Treaty,
the Commission may declare state aid that facilitates the development of certain economic
activities in the European Union to be compatible with the internal market, where such aid
does not adversely affect trading conditions to an extent contrary to the common interest.
For example, this includes the guidelines on state aid for environmental and energy-related
objectives 2014–2020 applied to state aid granted for environmental or energy-related
objectives in all sectors subject to the provisions of the Treaty, to the extent that such
measures are covered by point 1.2 in the guidelines. The general objective of aid under
the environmental guidelines is to raise the level of environmental protection compared to
the level that would have been achieved without aid [113]. In particular, the Europe 2020
strategy sets targets for sustainable economic growth that would support the transition
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to a resource-efficient, competitive, low-carbon economy. A low-carbon economy with a
significant share of variable energy production from renewable sources requires adaptation
of the energy system and, in particular, significant investment in energy networks (37).
The main objective of state aid in the energy sector is to ensure a competitive, sustainable,
and secure energy system in a well-functioning EU energy market (38). The Commission
has identified a number of environmental and energy-related measures for which, under
certain conditions, state aid may be compatible with the internal market on the basis of
Article 107(3)(c) of the Treaty on the Functioning of the European Union. For example, this
includes aid for the production of energy from renewable sources; aid for energy-efficiency
measures, including cogeneration and district heating and cooling; aid for CO2 capture,
transport, and storage, including individual elements of the carbon capture and storage
(CCS) chain; aid in the form of reductions in or exemptions from environmental taxes; and
aid in the form of reductions in the financing of support for renewable electricity. It was
emphasised that aid for environmental protection and energy-related objectives cannot
be granted to undertakings in a difficult situation, as defined for the purposes of these
guidelines in the applicable guidelines on state aid for rescuing and restructuring firms
in difficulty (19). It was pointed out that energy-efficiency measures are undertaken in
relation to negative externalities, creating individual incentives to achieve environmental
objectives in terms of energy efficiency and reductions in greenhouse gas emission.

In terms of state aid earmarked, for example, for energy efficiency, reference should
be made to the Regulation of the Polish Minister of the Environment of 21 December 2015
on the detailed conditions for granting horizontal public aid for environmental protection
purposes [114]. This legal act sets out the detailed conditions for granting horizontal public
aid for environmental protection purposes from the funds at the disposal of the Polish Na-
tional Fund for Environmental Protection and Water Management and the provincial funds
for environmental protection and water management. This executive act was issued on the
basis of Article 400a(2) of the Act of 27 April 2001—the Environmental Protection Law [115].
The financing of environmental protection and water management includes support for
the use of local renewable energy sources and the introduction of more environmentally
friendly energy carriers or other environmental protection and water management tasks
resulting from the principle of sustainable development and consistent with environmental
policy. The horizontal aid scheme for environmental protection is based on Commission
Regulation (EU) No 651/2014 of 17 June 2014, declaring certain categories of aid compatible
with the internal market [107,116]. According to the Polish Ordinance of the Minister
of the Environment of 21 December 2015, aid may be granted for investments enabling
increases in energy efficiency, as referred to in Art. 2(103) of Commission Regulation (EU)
No. 651/2014; investments serving to generate energy in high-efficiency cogeneration, as
referred to in Art. 2(107) of Commission Regulation (EU) No 651/2014; investments for
the production of energy from renewable energy sources, as referred to in Article 2(110) of
Commission Regulation (EU) No 651/2014 or investments for the production of sustainable
biofuels; investments in energy-efficient heating and cooling; and investments in energy
infrastructure. Aid could also be granted in the form of grants, including interest subsidies
on bank loans or interest-bearing loans, or as partial write-offs of interest-bearing loans.
The granting of aid would have been subject to the submission of an application before the
investment or environmental studies had been started. The application contains informa-
tion referred to in Commission Regulation (EU) No 651/2014, as well as other information
indicated by the body granting the aid and necessary for the assessment of the application.

Also of interest are the data contained in the final reports of the evaluation study
entitled “Assessment of the impact of the ROP WP 2014–2020 on energy efficiency and
emissions in the individual voivodships” [117]. In these documents, an evaluation was
conducted of the actual and potential impact of the support offered under the individual
measures of OP III of the ROP WP 2014–2020 on the volume of energy consumption and
the resulting emission of pollutants. The study was divided into three research areas,
renewable energy sources (RES), energy modernisation of buildings and air quality, and
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emission reduction, and used both quantitative and qualitative research methods. The
European Commission’s Guidelines on state aid for climate and environmental protection
and energy 2022, 2022/C 80/0 [118] indicate that the Commission has identified a number
of categories of environmental and energy-related measures for which state aid may,
under certain conditions, be compatible with the internal market on the basis of Article
107(3)(c) of the EC Treaty, e.g., aid for reducing and eliminating greenhouse gas emissions,
including through the promotion of renewable energy and energy efficiency; aid for the
improvement of the energy and environmental performance of buildings; aid for resource
efficiency and to promote the transition to a closed economy; aid for the prevention of or
reduction in pollution other than greenhouse gases; aid for the security of electricity supply;
aid for energy infrastructure; aid for heating and cooling systems; and aid for studies
or consultancy services related to climate, environmental, and energy objectives. The
Ordinance of the Minister of Funds and Regional Policy of 11 December 2022 on granting
aid for investments in high-efficiency cogeneration systems and for the promotion of energy
from renewable sources within the framework of regional programmes for 2021–2027 [119]
specifies the purpose, conditions, and procedure for granting the following types of aid
to entrepreneurs within the framework of regional programmes for 2021–2027: (1) aid for
investments in high-efficiency cogeneration systems, (2) investment aid for the promotion
of energy from renewable sources, and (3) aid for environmental studies. Renewable
energy investments can also be financed under the Rural Development Plan. Some of
the beneficiaries, such as agricultural production cooperatives, are also involved in food
processing and distribution [120]. Some actors in the food industry are also involved in
energy cooperatives [121]. The latter are found in many countries around the world and
may benefit from government support [122,123].

It is also worth mentioning the National Plan for Reconstruction and Increasing
Resilience in Poland (KPO), which is compatible with Regulation (EU) 2021/241 of the
European Parliament and of the Council of 12 February 2021 establishing the Recovery and
Resilience Facility [124]. Its aim is to bolster the development potential of the economy
and to support the sustainable competitiveness of the economy. The objective is also to
support energy efficiency, facilitate energy companies’ efforts to meet their energy saving
obligations, and improve conditions for the development of hydrogen and other decar-
bonised gas technologies. For improving conditions for the development of renewable
energy sources [125], the Regulation of the Minister of State Assets of 15 November 2023
on granting public aid for investments supporting energy efficiency and renewable en-
ergy sources in enterprises within the framework of the National Plan for Reconstruction
and Increasing Resilience was established [126]. This ordinance specifies the detailed
purpose, conditions, and procedure for granting entrepreneurs public aid constituting
investment aid: (1) enabling the improvement of energy efficiency other than in buildings,
(2) enabling the achievement of energy efficiency in buildings, (3) promoting energy from
renewable energy sources, and (4) promoting renewable hydrogen and high-efficiency
cogeneration—from the funds of the Instrument for Reconstruction and Increasing Re-
silience under investment B1.2.1 “Energy efficiency and RES in enterprises—investments
with the highest potential for greenhouse gas reduction”, covered by the National Plan
for Reconstruction and Increasing Resilience, hereinafter referred to as “aid”. This aid is
granted under the rules set out in Commission Regulation (EU) No. 651/2014 of 17 June
2014 declaring certain types of aid compatible with the internal market in the application
of Articles 107 and 108 of the Treaty. It is dedicated to large entrepreneurs in order to
reduce both final energy consumption and greenhouse gas emissions by increasing the
energy efficiency of industrial and manufacturing processes of enterprises, fostering the
decarbonisation of industrial enterprises, and increasing the share of low-carbon sources
for energy generation in enterprises through investments in renewable energy sources
and low-carbon and efficient use of the energy generated [127]. Horizontal public aid for
environmental protection purposes from funds at the disposal of the provincial funds for
environmental protection and water management is granted in accordance with Commis-
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sion Regulation (EU) No 651/2014 of 17 June 2014, for example, declaring certain types
of aid to be compatible with the internal market in the application of Articles 107 and
108 of the Treaty. Examples are investments promoting energy efficiency other than in
buildings; investments promoting energy efficiency in buildings; actions facilitating energy
performance contracts; investments promoting renewable energy and promoting renewable
hydrogen; investments in high-efficiency cogeneration; and investments in energy-efficient
district heating and cooling. Aid may be provided in the form of grants, loans, or partial
loan waivers.

A summary of the legal acts on financial support from public funds is provided in
Table 2.

Table 2. Selected legal regulations on financial support from public funds.

EU Regulations and Guidelines on State
Aid and Aid Allowed

Polish Regulations on Financial Support for
Energy-Efficiency Investments

Articles 107, 108, and 109 of the Treaty on the Functioning of the
European Union [31]

Polish Act of 27 August 2009 on Public Finance [105]

Commission Regulation (EU) No 651/2014 of 17 June 2014
declaring certain categories of aid compatible with the internal

market [116]

Regulation of the Polish Minister of the Environment of 21
December 2015 on the detailed conditions for granting

horizontal public aid for environmental protection purposes
[114]

Council Regulation (EU) 2015/1588 of 13 July 2015 on the
application of Articles 107 and 108 of the Treaty on the

functioning of the European Union to certain categories of
horizontal State aid [112]

The Ordinance of the Minister of Funds and Regional Policy of
11 December 2022 on granting aid for investments in

high-efficiency cogeneration systems and for the promotion of
energy from renewable sources within the framework of

regional programmes for 2021–2027 [119]

Guidelines on State aid for climate, environmental protection,
and energy 2022 (2022/C 80/01) [118]

Regulation of the Minister of State Assets of 15 November 2023
on granting public aid for investments supporting energy

efficiency and renewable energy sources in enterprises within
the framework of the National Plan for Reconstruction and

Increasing Resilience [126]

Regulation (EU) 2021/241 of the European Parliament and of
the Council of 12 February 2021 establishing the Recovery and

Resilience Facility [124]

Announcement of the Minister of Climate and Environment of
23 November 2023 on the list of programmes and financial

instruments concerning end-user energy-efficiency
improvement projects [128]

Regulations concerning the financing of the Common
Agriculture Policy EU [129,130]

Source: own work based on [31,105,112,114,116,118,119,124,126,128–130].

3. Materials and Methods

The study employs a critical analysis of the literature and legal regulations on energy
efficiency in the laws of EU and Poland. We discuss the state support instruments in the
implementation of the energy-efficiency target in the food industry, as well as the horizontal
state support tools for environmental protection. In the theoretical part of the work, the
methods of descriptive, comparative, deductive, and synthetic analysis were applied. Data
from the Public Aid Data Sharing System (SUDOP) database [131] were used to conduct
empirical research. The information, made available via the SUDOP system, originates from
aid reports prepared via the SHRIPM (System of Scheduling, Registration and Monitoring
of Public Aid—as used to monitor public aid) IT application. These are reports prepared
by entities providing support on the basis of the Act of 2004 on proceedings in state aid
cases [132]. Such reports shall provide information on the beneficiaries of the support and
on the types, forms, amount, and purpose of the aid granted.

The SUDOP database contains no information on support measures that expired
before 2016. The period of analysis for the purpose of the present article begins in 2016
and ends in 2023. The article does not include de minimis aid because that is a specific
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type of aid that does not meet all the criteria for state support declared incompatible with
the common market [133]. Data were collected for food industry enterprises (NACE Rev.
2 Division 10 Group 10.1–10.9 and Division 11 Group 11.0). The study also uses secondary
statistical data on the food industry, including its structure, effects of operation, and energy
consumption from the statistical yearbooks of the Central Statistical Office in Poland (GUS)
and Eurostat, as well as the level of state aid from reports of the Polish Office of Competition
and Consumer Protection (UOKiK), whose president, in accordance with the Act, is the
body monitoring state aid in Poland. We applied quantitative methods for the practical
part of our research. The results of the analysis were based on the authors’ own calculations.
The analysis of state financial support takes into account the time range, the structure of
the food industry, the size of enterprises, the types of aid granted, and the purpose of the
aid granted. The degree of concentration of the aid provided was also calculated by means
of frequency distribution. To determine whether there is a statistical relationship between
the value of state aid and other variables, i.e., the size of the enterprise, group of the
industry, purpose of aid, and type of aid, the chi-square test of independence was used. The
hypothesis H0 was put forward that the value of aid does not depend on these subsequent
factors, compared to the hypothesis H1 that this aid depends on these subsequent factors.
The calculations were performed using Excel 2016 and IBM SPSS Statistics version 29. A
p-value less than α = 0.05 was considered statistically significant.

4. Results

On 648 occasions in the years 2016–2023, public aid for energy-efficiency purposes was
granted to enterprises involved in the production of food and beverages. This amounted to
EUR 41.1 million (Table 3), and, throughout the period being analysed, the frequency of
granting aid, the sums of this aid, and the average value of the aid all increased. However,
since 2021, despite the persistently high frequency of aid grants (amounting to more than
90 times a year), the value of aid granted has dropped from EUR 11.1 million to EUR
3.4 million. This has resulted in a decrease in the average value of the aid from EUR 104,600
to EUR 30,400.

Table 3. The value of public aid for energy-efficiency purposes in food industry enterprises in Poland
in 2016–2023.

Years Frequency of Aid
Value of Aid (EUR in Thousands)

Sum Average Median Min Max Vs (%)

2016 22 489.01 22.23 11.19 0.77 92.95 121.15
2017 88 5507.54 62.59 9.67 0.08 1688.70 333.12
2018 89 6679.52 75.05 9.22 0.15 3111.29 448.66
2019 48 4434.51 92.39 7.69 0.86 1282.54 254.01
2020 91 4543.58 49.93 15.04 0.14 998.65 252.34
2021 106 11,084.54 104.57 14.05 0.01 1949.04 303.04
2022 93 5001.37 53.78 7.00 0.04 779.54 241.87
2023 110 3373.24 30.39 7.52 0.08 760.48 266.18

Vs—coefficient of variation. Source: own work based on [131].

We noted a very large variation in the value of aid provided in each of the years
subjected to our analysis. Therefore, for half of the aid measures, their value was much
lower than the mean value of the respective year. This is particularly evident in the
case of years when the difference between the extreme values was very large. In some
years (2017–2019, 2021), the range was even above EUR 1 million. Indeed, throughout the
period being analysed, the minimum value of aid ranged from EUR 0.01 thousand to EUR
0.86 thousand, while the maximum value ranged from EUR 0.1 million to EUR 3.1 million.

In 2023, 62 enterprises of the food industry were granted public aid. Here, the total
amount was three times that in 2016 (Figure 2). In addition, the increasing subjective scope
of aid was accompanied by an increase in the mean value of aid granted to enterprises
(from EUR 22,200 to EUR 54,400). Moreover, the largest mean aid for an entity occurred in
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2021 (over EUR 165,000), and, at this time, the largest number of entities also received such
support (67), with a high total value of the aid granted (over EUR 11 million). Overall, in
the period being analysed, the mean number of aid activities implemented for any entity
increased from 1 to almost 2.
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Figure 2. Number of food industry enterprises in Poland covered by public aid for energy-efficiency
purposes, average value of aid, and frequency of aid in 2016–2023. Source: own work based on [131].

In the years 2016–2023, we observed a very large variation between the individual
sectors of the food industry in terms of the public aid received for energy-efficiency pur-
poses (in terms of its amount and value) (Table 4). The most significant aid, i.e., EUR
12.6 million, went to the meat processing and preserving industry and to the production of
meat products. Therefore, with only 36 cases of aid, the average value of the aid measure
was also the largest (over EUR 350,000).

Table 4. The value of public aid for energy-efficiency purposes in various food industries in Poland.

Group Frequency of Aid
Value of Aid (EUR in Thousands)

Sum Average Median Min Max Vs (%)

10.1 36 12,647.05 351.31 34.18 0.04 3111.29 186.99
10.2 1 27.89 - - - - -
10.3 435 8709.02 20.02 4.81 0.01 627.42 230.11
10.4 56 1361.81 24.32 10.05 0.59 116.06 117.89
10.5 21 5579.11 265.67 189.76 20.93 741.29 94.40
10.6 21 915.12 43.58 5.90 0.12 760.48 368.36
10.7 28 1956.07 69.86 38.33 8.46 398.80 115.93
10.8 10 1411.46 141.15 40.40 18.18 926.47 188.10
10.9 9 2724.06 302.67 102.60 16.58 935.65 110.65
11.0 31 5781.72 186.51 17.25 0.52 1688.70 211.24

Vs—coefficient of variation. Groups: 10.1 processing and preserving of meat and production of meat prod-
ucts; 10.2 processing and preserving of fish, crustaceans, and molluscs; 10.3 processing and preserving of fruit
and vegetables; 10.4 manufacture of vegetable and animal oils and fats; 10.5 manufacture of dairy products;
10.6 Manufacture of grain mill products, starches, and starch products; 10.7 manufacture of bakery and farinaceous
products; 10.8 manufacture of other food products; 10.9 manufacture of prepared animal feeds; 11.0 manufacture
of beverages. Source: own work based on [131].

The lowest aid (one aid measure—amounting to nearly EUR 28,000) was provided
to the industry dealing with the processing and preservation of fish, crustaceans, and
molluscs. In contrast, the fruit and vegetable processing and preservation industry used the
allotted aid most frequently (435 cases in total), which meant that despite the relatively high
amount of provided aid, on average, there was only EUR 20,000 allocated per aid measure.
In industries dealing with the production of oils and fats of vegetable and animal origin;
the production of cereal mill products, starches, and starch products; and the production
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of other foodstuffs, the value of the aid provided did not exceed EUR 2 million. On the
other hand, in the industry producing ready-made feed and animal feed, the dairy industry,
and the beverage industry, the value of the aid granted was relatively high (from EUR
2.7 to EUR 5.8 million), which, when accompanied by a low frequency of granting aid
(from 9 to 31 cases), generated a high average value of the individual aid measures (from
EUR 186.5 thousand to EUR 302.7 thousand). At the same time, there was a very large
variation in the value of the aid provided between the industries. Therefore, for half of the
aid measures, their value was much lower than the mean value. This is particularly evident
in the case of industries where the difference between the extreme values was very large.
In some industries (meat, beverages), the range was even above EUR 1 million. Overall,
the minimum value of aid ranged from EUR 0.01 thousand to EUR 21 thousand, while the
maximum value ranged from EUR 0.1 million to EUR 3.1 million.

In the period in question, there were 179 companies that benefitted from the allotted
aid, of which the majority were involved in fruit and vegetable processing (67), meat (29),
bakery (23), dairy (15), and beverage production (13) industries (Figure 3). These industries
(apart from bakery) were also characterised by having high average support awarded
per company (from EUR 130,000 to EUR 445,000) due to the large amount of aid granted.
Herein, the companies that received aid most often came from the oil and fat industry (9.3)
because, in total, there were few companies that benefitted from such public aid (6). Only
three industries benefitted from public aid offered every year, i.e., the fruit and vegetable,
oil and fat, and beverage industries. In the case of the last two industries, this concerned a
small number of entities, so most participated in the aid programme quite regularly.

Energies 2024, 17, x FOR PEER REVIEW 17 of 33 
 

 

Figure 3. Number of enterprises in Poland covered by public aid for energy-efficiency purposes, 
average value of aid, and frequency of aid in various food industries. Source: own work based on 
[131]. 

On a yearly basis (Table 5), every year (apart from 2022), aid addressed to large 
enterprises was greatest, as was the average value of aid per beneficiary in this group of 
entities (apart from 2017). Indeed, throughout the period under review, large entities 
received EUR 24.2 million, i.e., 58.9% of all funds; medium-sized entities obtained 23.5%; 
small enterprises gained 15.9%; and micro-sized ones secured only 1.7% (and were also 
the ones to use aid the least frequently). On average, each of the types of entities received 
financial assistance no more than twice each year. 

Table 5. Level of public aid for energy-efficiency purposes granted to micro-sized, small, medium-
sized, and large food industry enterprises in Poland. 

Year 
Number of Enterprises Frequency of Aid Value of Aid (EUR in Thousands) 

Micro Small Medium Large Micro Small Medium Large Micro Small Medium Large 
2016 0 2 10 10 0 2 10 10 0.00 37.75 128.00 323.26 
2017 1 10 18 23 2 16 29 41 102.26 849.26 2097.41 2458.60 
2018 5 14 17 19 5 19 29 36 134.70 1303.03 706.40 4535.39 
2019 3 6 15 23 3 6 16 23 130.01 73.21 1538.71 2692.58 
2020 3 13 18 26 3 15 30 43 115.04 334.52 725.77 3368.24 
2021 7 15 23 22 7 21 39 39 190.51 3720.89 892.19 6280.95 
2022 0 6 23 19 0 10 45 38 0.00 85.75 2664.18 2251.44 
2023 2 7 28 25 2 10 50 49 34.20 120.68 929.29 2289.08 
Total 21 73 152 167 22 99 248 279 706.72 6525.09 9681.95 24,199.55 

Source: own work based on [131]. 

We noted a very high level of concentration of the funds received. Herein, in the meat 
industry (group 10.1), four enterprises (three large and one small) received almost EUR 
8.5 million, i.e., 67% of all funds directed to this industry (Table 6), and each entity 
received between EUR 1 million and EUR 3.1 million. The beverage industry (11.0) also 
revealed a high level of concentration, and of the companies in this sector that received at 
least EUR 1 million of aid, two medium-sized entities were allotted almost EUR 3 million, 
i.e., more than 51% of all funds. In the dairy industry (10.5), two large dairies received at 
least EUR 1 million, and another seven dairies (including six large and one medium-sized) 
received from EUR 100,000 to EUR 1 million. These entities accounted for EUR 5.4 million, 
i.e., for over 97% of all funds from that industry. In other industries, the degree of 
concentration of the value of aid measures for entities that received from 100,000 to 1 

Figure 3. Number of enterprises in Poland covered by public aid for energy-efficiency purposes,
average value of aid, and frequency of aid in various food industries. Source: own work based
on [131].

On a yearly basis (Table 5), every year (apart from 2022), aid addressed to large
enterprises was greatest, as was the average value of aid per beneficiary in this group
of entities (apart from 2017). Indeed, throughout the period under review, large entities
received EUR 24.2 million, i.e., 58.9% of all funds; medium-sized entities obtained 23.5%;
small enterprises gained 15.9%; and micro-sized ones secured only 1.7% (and were also
the ones to use aid the least frequently). On average, each of the types of entities received
financial assistance no more than twice each year.
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Table 5. Level of public aid for energy-efficiency purposes granted to micro-sized, small, medium-
sized, and large food industry enterprises in Poland.

Year
Number of Enterprises Frequency of Aid Value of Aid (EUR in Thousands)

Micro Small Medium Large Micro Small Medium Large Micro Small Medium Large

2016 0 2 10 10 0 2 10 10 0.00 37.75 128.00 323.26
2017 1 10 18 23 2 16 29 41 102.26 849.26 2097.41 2458.60
2018 5 14 17 19 5 19 29 36 134.70 1303.03 706.40 4535.39
2019 3 6 15 23 3 6 16 23 130.01 73.21 1538.71 2692.58
2020 3 13 18 26 3 15 30 43 115.04 334.52 725.77 3368.24
2021 7 15 23 22 7 21 39 39 190.51 3720.89 892.19 6280.95
2022 0 6 23 19 0 10 45 38 0.00 85.75 2664.18 2251.44
2023 2 7 28 25 2 10 50 49 34.20 120.68 929.29 2289.08
Total 21 73 152 167 22 99 248 279 706.72 6525.09 9681.95 24,199.55

Source: own work based on [131].

We noted a very high level of concentration of the funds received. Herein, in the meat
industry (group 10.1), four enterprises (three large and one small) received almost EUR
8.5 million, i.e., 67% of all funds directed to this industry (Table 6), and each entity received
between EUR 1 million and EUR 3.1 million. The beverage industry (11.0) also revealed a
high level of concentration, and of the companies in this sector that received at least EUR
1 million of aid, two medium-sized entities were allotted almost EUR 3 million, i.e., more
than 51% of all funds. In the dairy industry (10.5), two large dairies received at least EUR
1 million, and another seven dairies (including six large and one medium-sized) received
from EUR 100,000 to EUR 1 million. These entities accounted for EUR 5.4 million, i.e., for
over 97% of all funds from that industry. In other industries, the degree of concentration of
the value of aid measures for entities that received from 100,000 to 1 million euros was also
high, i.e., from 68.5% (production of bakery products, 10.7), to over 99% (production of oils,
10.4; production of feed, 10.9). In summary, almost 61% of all entities (i.e., 109) were those
that received up to EUR 100,000 of aid, but the aid value constituted EUR 3.5 million, i.e.,
8.6% of all funds allocated to the food industry.

Table 6. Degree of concentration of the value of aid for energy-efficiency purposes in various food
industries in Poland *.

Value of Aid
for One

Entity (EUR
in

Thousands)

10.1 10.3 10.4 10.5 10.6 10.7 10.8 10.9 11.0

N V N V N V N V N V N V N V N V N V

(0–1) 1 0.04 2 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
<1–10) 2 16.8 7 34.5 1 6.3 0 0 1 6.0 1 8.5 0 0 0 0 2 8.1

<10–100) 14 357.3 35 1580.3 0 0 6 194.2 5 133.7 16 608.2 7 305.3 4 102.1 4 128.9
<100–1000) 8 3802.3 23 7093.1 5 1355.5 7 3338.7 1 775.4 6 1339.5 2 1106.2 5 2621.9 5 2673.6

<1000–
3121.5> 4 8470.6 0 0 0 0 2 2046.2 0 0 0 0 0 0 0 0 2 2971.2

* without group 10.2, in which there was one entity during the period under review. N—number of entities,
V—value of aid (EUR in thousands). Source: own work based on [131].

There were 16 aid programmes in the years 2016–2023. The largest financial resources,
i.e., EUR 14.7 million, were provided via the SA.43907 programme, with aid granted
19 times to 19 entities over five years (2017–2021) (Table 7). The objective of this programme
was to implement high-efficiency cogeneration (HC). The source of the funding was foreign.
The programme was implemented in various forms, i.e., subsidy (S), fee reductions (F),
preferential loans (PL), or conditional forgiven loans (CL). The programme that the entities
used most often, i.e., on 249 occasions during the entire period of 2016–2023, was SA.37345.
Its value amounted to almost EUR 7.3 million. This was operating aid in the form of a
reduction in the amount of the fee (F) for the promotion of energy from renewable sources
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(OR). The source of this aid was national. Another important programme was SA.47030,
which was used only three times but provided a total amount of over EUR 4 million.
SA.47030 offered investment aid for the promotion of renewable energy (IR) in the form of
subsidy or other non-repayable benefits (S). The investment programmes SA.43254 (EUR
3.4 million) and SA.43229 (almost EUR 3 million), which were available for five years
(2016–2020 and 2017–2021), were also significant in terms of the amount of aid granted.
The first was intended for projects supporting energy efficiency in buildings (EE), and the
second was for the promotion of energy from renewable sources (IR). Both were provided
in the form of grants or other non-refundable benefits (S). A programme which in 2020–2021
was used relatively often, that is, in 68 cases, was the national SA.52530 programme of aid,
which lowered the fee (F) for high-efficiency cogeneration (HC). However, its value was
relatively low, totalling EUR 190,000. The value of aid granted under other programmes
ranged from EUR 73,000 to almost EUR 2 million.

Table 7. Public aid measure for energy-efficiency purposes in food industry enterprises in Poland in
2016–2023.

Years Aid Programme Number
of Entities

Frequency
of Aid

Value of Aid
(EUR in Thousands) Form of Aid Purpose of Aid

2016
SA.37345 (2015/NN) 21 21 462.54 F OR
SA.43254 (2015/X) 1 1 13.28 S EE

2017

SA.37345 (2015/NN) 34 34 968.31 F OR
SA.43229 (2015/X) 5 5 1043.67 S IR
SA.43254 (2015/X) 7 8 690.20 S EE
SA.43697 (2015/N) 37 37 67.75 F OR
SA.43907 (2015/X) 3 3 2727.39 S HC
SA.44685 (2016/X) 1 1 10.22 PL EE

2018

SA.37345 (2015/NN) 32 32 980.50 F OR
SA.43229 (2015/X) 12 14 862.65 S IR
SA.43254 (2015/X) 6 6 947.17 S EE
SA.43697 (2015/N) 35 35 103.55 F OR
SA.43907 (2015/X) 2 2 3785.66 S HC

2019

SA.37345 (2015/NN) 35 35 313.50 F OR
SA.43229 (2015/X) 4 4 118.71 S IR
SA.43254 (2015/X) 4 4 1496.48 S EE
SA.43907 (2015/X) 5 5 2505.82 S HC

2020

SA.37345 (2015/NN) 32 33 792.29 F OR
SA.43229 (2015/X) 13 13 633.95 S IR
SA.43254 (2015/X) 4 4 251.73 S EE
SA.43907 (2015/X) 4 4 1392.21 S HC
SA.44685 (2016/X) 2 2 119.75 PL HC
SA.47030 (2016/X) 1 1 998.65 S IR
SA.52530 (2019/N) 32 32 150.61 F HC
SA.55396 (2019/X) 2 2 204.40 S IR

2021

SA.37345 (2015/NN) 38 38 943.36 F OR
SA.43229 (2015/X) 13 13 304.00 S IR
SA.43907 (2015/X) 5 5 4281.50 S HC
SA.47030 (2016/X) 2 2 3028.45 S IR
SA.52530 (2019/N) 36 36 39.77 F HC
SA.55396 (2019/X) 3 3 136.28 S IR
SA.59143 (2020/X) 3 3 72.96 S IR
SA.59387 (2020/X) 1 1 371.59 S IR
SA.64582 (2021/X) 3 5 1906.63 S IR
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Table 7. Cont.

Years Aid Programme Number
of Entities

Frequency
of Aid

Value of Aid
(EUR in Thousands) Form of Aid Purpose of Aid

2022

SA.101484 2 4 327.46 CL HC
SA.101484 1 1 6.10 PL EE
SA.101484 2 2 270.14 PL IR
SA.101556 3 3 1228.62 S HC
SA.101607 4 4 1377.18 S IR
SA.101633 1 3 683.18 S EE

SA.37345 (2015/NN) 40 40 1049.46 F OR
SA.43697 (2015/N) 36 36 59.23 F OR

2023

SA.101484 3 3 409.23 PL IR
SA.101484 1 1 71.36 CL HC
SA.101607 6 6 81.29 PL IR

SA.37345 (2015/NN) 50 50 2729.74 F OR
SA.43697 (2015/N) 51 51 81.62 F OR

F—lowering the fee, S—subsidy or other non-refundable benefit, PL—preferential loan, CL—loans conditionally
forgiven, OR—operating aid for the promotion of energy from renewable sources, IR—investment aid for the
promotion of energy from renewable sources, HC—aid for high-efficiency cogeneration, EE—investment aid for
measures supporting energy efficiency. Source: own work based on [131].

Most programmes (as many as 11) took the form of subsidies. More than three-fourths
of the value of the aid granted, i.e., EUR 31.1 million, took the form of a subsidy or other
non-refundable benefit (Figure 4) and was given over 118 times. Most often, as many as
510 times, the aid took the form of a reduction in the amount of fees, which constituted
21.3% (EUR 8.7 million) of the value of aid for the sector. Three programmes were provided
in this form. The other two programmes were preferential or conditionally forgiven loans,
which made up 3.2% of the aid value. Almost half of the funds were allocated to the
promotion of energy from renewable sources (Figure 4). Still, 28.8% (i.e., EUR 11.8 million)
was allocated to investment aid for the promotion of energy from renewable sources, mainly
in the form of grants or other non-repayable benefits. This objective was pursued 81 times.
Another 20.8% of all available funds (EUR 8.6 million) was directed towards promoting
energy from renewable sources in the form of operating aid as a reduction in the amount
of fees. This objective was the most often implemented, with 442 cases. The second most
important objective of the aid received was high-efficiency cogeneration. EUR 16.6 million
was allocated for this purpose, i.e., over 40% of all funds. This task was implemented in
97 cases. EUR 4.1 million was allocated for investment aid for projects supporting energy
efficiency, e.g., in buildings. This type of aid was granted 28 times.

Large enterprises received the largest share of the funds allocated for operating aid
for the promotion of energy from renewable sources (67.3%) and for high-efficiency cogen-
eration (85.4%) (Figure 5). The advantage enjoyed by large entities is more clearly visible
in terms of their greater share in the value of aid than in the frequency of receiving aid
(they practically did not participate in the allocation of funds for energy efficiency). In the
case of investment aid for the promotion of energy from renewable sources, the largest
beneficiaries were small entities (41.9%), and in the case of investment aid for measures
supporting energy efficiency, they were medium-sized entities (61.8%).

The meat processing industry received the most funds for investment aid for the
promotion of energy from renewable sources (47.1%) (Figure 6). In contrast, almost three-
fourths of all funds aimed to popularise energy from renewable sources in the form of
operating aid were received by the fruit and vegetable industry. Of the funds for high-
efficiency cogeneration, the majority was allocated to two sectors, i.e., meat (41.5%) and
dairy (26.3%). Moreover, two-thirds of all investment aid for projects supporting energy
efficiency was allotted to enterprises involved in the production of beverages. Apart from
fish processing, other food industries benefitted from funds directed at various purposes.
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To determine whether there is a statistical relationship between the value of state aid
and other variables, i.e., the size of the enterprise, group of the industry, purpose of aid,
or type of aid, the chi-square test of independence was used (Table 8). Since the obtained
p-value in each case is greater than the significance level, there are no grounds to reject the
null hypothesis that the variables are independent, which indicates the independence of
state aid from the size of the enterprise, group of industry, form of state aid, and purpose
of aid.
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Table 8. Results of the verification of the chi-square test for independence (significance level α = 0.05).

Factors χ2 Value Degrees of Freedom p-Value

Size of the enterprise 1922.62 1932 0.556
Group of industry 5832.00 5796 0.367
Form of state aid 1944.00 1932 0.419

Purpose of aid 1939.99 1932 0.445
Source: own work based on [131].

5. Discussion

In answering questions 1–3, an analysis of the legislation and literature shows that
EU and national legislators are recognising the growing importance of energy efficiency
and its positive impact on environmental protection and the fight against climate change.
Efficiency is broadly defined as including the reduction in energy consumption and, among
other things, cogeneration, i.e., the simultaneous production of electricity and heat. Such
measures help to cut the emissions of greenhouse gases and other harmful substances
by reducing the amount of fuel used for combined heat and power generation. Cogen-
eration continues to be an important part of the electricity and heat production market
in Poland. In 2018, cogeneration accounted for 11.6% [100] of electricity generation, and
it is increasing every year. The “energy efficiency first” principle was mentioned, e.g.,
in Regulation (EU) 2018/1999 of the European Parliament and of the Council [134], and
implies a comprehensive integration of the energy system, security of supply, and cost-
effectiveness, working towards the most efficient solutions for the environment along the
entire value chain from energy production to use, e.g., in food processing, transport, and
final energy consumption. The idea is to achieve efficiency in both primary and final energy
consumption. Reducing energy consumption contributes to an equitable energy transition
and reduces energy poverty. It is worth noting that one of the main policy objectives of the
European Union is precisely the transition to a climate-neutral and circular economy. The
transition needs to be equitable and inclusive. The Union, the Member States, and their
regions must therefore take account of the social, economic, and environmental conditions
in the countries concerned [135].

The granting of state aid is complicated but possible if the requirements are met, e.g.,
horizontal aid. EU and national legislators provide funds for investments in renewable
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energy and other areas of energy efficiency, but their receipt and subsequent disbursement
and implementation require compliance with a number of regulatory requirements related
to state aid. It is important to note the development not only of legislation but also of
policies. Energy efficiency is taken into account in many policies, not only in energy and
environmental protection but also in the Common Agricultural Policy. The Polish CAP
Strategic Plan 2023–2027 and legal regulations foresee the financing of measures related to
renewable energy or the modernisation of buildings [129,130]. Despite very strict state aid
rules, the EU legislator provides many examples of permissible state aid, such as horizontal
aid. The importance of energy efficiency varies due to different climatic conditions. In
countries such as Poland, where winters are cold and there is still a high proportion of coal,
investment in renewable energy is particularly important. These investments are financed
not only by public funds but often by an entity’s own resources or loans.

The research also showed that energy-efficiency tools are diverse. Most of them relate
to large enterprises, e.g., energy audits. Member States have adopted the principles of
Directive 2012/27/EU, but some have also introduced other legal instruments. For example,
in different countries there are tax incentives, access to finance, subsidies or grants, the
provision of information and training on energy efficiency, and the use of certification labels.
Member States are also responsible for enforcing national legislation implementing the
Directive, which only requires that they provide for effective sanctions to ensure compliance
with the provisions of the energy-efficiency obligation scheme. Such remarks also came out
of studies such as that by [136].

This study and many others deal with the implementation of the 2012 Directive.
However, there is a lack of such publications on the role of state aid in achieving the energy-
efficiency targets of the food industry in Poland. At the same time, the new Directive
2023/1791 poses innovative challenges regarding the transposition of its provisions into
national regulations. Member States are likely to take additional account of their energy-
efficiency needs and circumstances. As far as public support is concerned, it can be divided
into several types in Poland. According to the Decree of the Minister of Climate and
Environment of 23 November 2023 on the list of programmes and financial instruments
for projects to improve the energy efficiency of end users, programmes and financial
instruments for projects to improve the energy efficiency of end users [128] can be divided
into the following: firstly, those for which funds have been obtained from the state budget;
secondly, those for which funds have been obtained from the budget of the European
Union and from the assistance granted by the Member States of the European Free Trade
Agreement (EFTA) or from other foreign sources; thirdly, those for the implementation
of funds obtained from the budgets of local government units; fourthly, those for which
funds have been obtained from the National Fund for Environmental Protection and
Water Management; and fifthly, those for which funds have been obtained from provincial
funds for environmental protection and water management. However, only some of these
funds can be accessed by entrepreneurs. The majority are addressed to households or
municipalities. In addition, public funds from the National Plan for Reconstruction and
Increasing Resilience and the Common Agricultural Policy should also be noted.

In summary, the discussion here shows that the framework of the formulation of
regulations on energy efficiency is related to the current challenges of climate change,
environmental pollution, renewable energy, and increasingly scarce carbon resources.
The regulatory framework is very broad. It includes substantive laws of environmental,
energy, and financial law and also the administrative procedural regulation of institutions
and elements of civil law. The law takes into account political, social, economic, and
environmental aspects. Comprehensive legislation is in place to finance investments in
energy efficiency, dissemination of knowledge, and innovation in this field. In terms of
details, the general provisions of the Treaty on the Functioning of the EU and the Energy
Efficiency Directive 2012/27/EU and 2023/1791 of the European Parliament and of the
Council should be mentioned first. There are also EU rules on state aid, including horizontal
and other rules under other policies such as agricultural and regional, which bring in a
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wide range of funding opportunities for agri-food entrepreneurs. Guidelines and decisions
should also be mentioned. All forms of sources of EU law have been used in formulating
regulations on energy efficiency and financing such investments. An extensive regulatory
framework also exists at the level of EU Member States’ national legislation, as they have
implemented the 2012 EU Directive using existing sources of law in their countries. For
example, in Poland, there is the Act on Energy Efficiency of 2016, a broad catalogue of
Ministry regulations for this legislation. Equally broad and extensive are the regulations on
financing energy-efficiency investments. In this regard, there are both acts and Ministry
regulations. Some forms of support also occur at the local level, for example, on the basis
of resolutions passed by municipalities. There is also wide and extensive legislation and
documents on efficiency in other countries outside the EU, such as the USA. Research has
shown that the actions of the European Union legislators and national legislators are in line
with Transforming Our World: the 2030 Agenda for Sustainable Development, adopted
by the United Nations (UN), a programme of action that defines a model for sustainable
development at the global level [80].

Answering question no. 4, concerning the scope of state aid for energy-efficiency
purposes in the energy-intensive food industry in Poland, it should be stated that between
2016 and 2023, the frequency of granting state support in Poland for energy-efficiency
purposes for enterprises involved in the production of food and beverages, the amount of
this aid, and the average value of the aid increased. This coincided with a surge in the value
of state support for environmental protection and energy purposes in Poland (by 148%)
and an enlargement of its share in the value of total state aid from 19.2% to 24.4% [63,64].
Although the scale of support for energy-efficiency purposes for enterprises involved in
the production of food and beverages in public funds for environmental protection and
energy purposes has clearly increased (by 186%), the share itself remains very low (0.17%).
This research is confirmed by in-depth research on the allocation of state aid in a selected
food industry, where the entire dairy industry was allocated only 13% of the obtained
state support for investments in renewable energy or in high-efficiency cogeneration [67].
Research on the structure of state aid in other EU countries indicates a much higher share
of aid for environmental protection and energy than in Poland [65].

Although the level of state analysed aid to the food industry in Poland is increasing
(since 2016, it has increased almost sevenfold to EUR 3.37 million in 2023), it remains quite
low in relation to the investments made in the sector. Companies in the food industry make
high and increasing investments in fixed assets (increasing by 122% from 2010 to EUR
3 billion in 2022). This investment is mainly in the form of machinery and equipment as
well as in buildings and structures, which is due to the high and increasing wear and tear
of fixed assets [46]. In addition, in the food industry, expenditure on new fuel combustion
techniques and technologies for air and climate protection, including the modernisation of
boiler and heating plants, is growing (more than 11 times since 2010), although the level of
these investments is not very high (EUR 24.5 million in 2022) [46,137].

With regard to question 5, “Does aid to enterprises vary according to the type of food
industry, the size of the enterprise, the aid programme, the form of the aid, or its purpose?”,
we can say that our survey also revealed a very large variation in the amount of state
aid received by individual sectors of the food industry. The largest share of the aid, i.e.,
30.7%, went to the meat processing and preserving industry and to the manufacture of
meat products. More than one-fifth of all aid was allocated to the processing and preserving
of fruit and vegetables. Dairies also occupy an important position, with a share of almost
14% of the aid granted. This is justified because the largest share of energy consumption
in the production of food and beverages comes from meat, milk, fruit, and vegetable
processing [46].

Every year, the largest amount of public aid was received and most often used by
large and medium-sized enterprises. Throughout the period under review, large entities
received EUR 24.2 million, i.e., 58.9% of all funds; medium-sized entities accounted for
23.5%, small—15.9%, and micro-sized—only for 1.7%. This corresponded to the structure
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of turnover generated by the food industry, where the share of large entities in the sector’s
turnover was 59.3% in 2020. This is still a smaller share than, for example, those in France
(76%), Germany (70%), or in the UK (72.3%) but still a good result considering the small
number of these entities (272) [48]. Research on Polish industrial enterprises indicates that
among the various goals of eco-innovation, the reduction in energy consumption during
production processes is implemented mostly by medium-sized and large enterprises [138].

The enterprises in the food industry benefitted from numerous programmes, the
purpose of which in the field of energy efficiency was focused on three objectives. Almost
half of the funds were allocated to the promotion of energy from renewable sources as
investment aid in the form of grants or other non-repayable benefits, as well as operating
aid as a reduction in the amount of fees due. The second objective of the aid received was
high-efficiency cogeneration (over 40% of the funds), and 10% of the funds were allocated
to investment aid for projects supporting energy efficiency, e.g., in buildings. This is
confirmed by the fact that more and more Polish enterprises in this sector mainly carry out
activities in the field of reducing energy consumption by installing more energy-efficient
production equipment, energy-saving boilers, energy-saving refrigeration systems, and
energy recovery systems [139]. At the same time, in addition to expensive technologies for
improving energy efficiency, better energy management is important, such as financing
smart metering and monitoring of energy, including its losses [21,45]. State aid programmes
took various forms. The most important form (three-fourths of the value of the aid granted)
were subsidies or other non-refundable benefits, which were bequeathed 118 times in total.
Most often, as many as 510 times, the aid took the form of a reduction in the amount of
fees, which constituted 21.3% of the full value of aid for the sector. The loan form was the
least frequently used. The multitude of public support programmes and tools, including a
large variety of direct subsidies, is typical, as in other EU countries, for the implementation
of energy-efficiency policy [140]. In particular, subsidies and access to capital measures
are politically and socially popular because they reduce the initial investment costs and
eliminate financial barriers hindering energy efficiency [141].

Differences in the value structure of the allocation of energy-efficiency aid according
to the size of enterprises, e.g., where we observed the dominance of large entities in aid for
high-efficiency cogeneration (85%), is due to the fact that they are very strongly affected
by the constant increase in energy consumption and therefore invest in the most modern
and energy-saving technologies and processes [142]. Due to their specificity, various food
production entities have had different shares in the individual energy-related objectives,
e.g., 67.8% of all funds for high-efficiency cogeneration went to the meat and dairy indus-
tries, which are very energy intensive due to high production hygiene standards [115]. An
example of such activities is the construction of a new unit of electricity and heat genera-
tion in high-efficiency cogeneration technology with a total nominal electrical capacity of
0.99 MW by Mlekovita, the largest dairy in Poland [143]. The cogeneration system built at
its largest plant ensures the production of electricity in quantities that allow it to avoid the
necessity of purchasing electricity from external sources, and the production of heat from
cogeneration is used for the production of its dairy products. The project, worth over EUR
1 million, secured one-third of this amount via government funding.

The present study confirms that in the context of climate policy objectives, such a
low level of state funds for energy-efficiency purposes for enterprises in Poland, including
those in the food industry, may result in the need to increase private spending by these
enterprises [66]. This also indicates the need to adapt the country’s policy on supporting
innovation in the consumption of energy, especially in less technologically advanced
sectors, such as agri-food production [144], where processes of diversification of energy
sources take place [145]. Sector strategies are important and include designing appropriate
instruments to support energy-efficiency policy such as grants, loans, and other forms of
public financing [146]. Appropriate policies should be developed to support enterprises in
implementing energy-efficiency strategies, especially when changing processes, including
purchasing technologies related to intelligent food processing [147] and monitoring energy
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losses and implementing immediate solutions to avoid them [148]. Taking into account
the high costs associated with investments in energy efficiency [149], this is particularly
important for the sector of small and medium-sized enterprises in the food industry. These
enterprises have less equity capital, and the increase in costs particularly affects their
profitability and competitiveness [150].

6. Conclusions

In making this assessment, it is important to highlight the development of energy-
efficiency legislation at both EU and national levels. Examples include regulations and
directives such as Directive (EU) 2023/1791 of the European Parliament and of the Council
of 13 September 2023 on energy efficiency and amending Regulation (EU) 2023/955, which
states, inter alia, that increasing the EU’s energy-efficiency target can lead to lower energy
prices and have a decisive impact on reducing greenhouse gas emissions. This can be
achieved mainly through reducing energy consumption and improving energy savings;
adapting buildings and production, including those related to food, and also through
investing in renewable energy and innovative solutions. The legislators rightly point out
that energy efficiency is increasingly recognised as an important factor in achieving various
societal objectives related to environmental and climate protection, competitiveness, and
energy security. Energy efficiency is an important element of EU policy under the European
Green Deal. It is important to note the development of public funding opportunities for
energy-efficiency measures. In this respect, a regulation on permissible horizontal aid
has been adopted, in which the categories of aid specified are compatible with the Single
Market and Articles 107 and 108 of the Treaty on the Functioning of the European Union.
In Poland, various sources of funding for energy-efficiency measures are in line with EU
rules. Investment in renewable energy sources and thermo-modernisation of buildings
are increasingly common. Other such measures are important in the food industry, which
produces energy-intensive food that is essential for everyone’s life. This food should be
affordable, and the lower costs associated with energy and energy efficiency will have
a positive impact on food and energy security. EU and national legislation is focusing
more attention on energy efficiency, emphasising the positive impact on the environment,
financial savings, and caring for future generations.

The scope of state aid for energy-efficiency purposes in the energy-intensive food
industry in Poland is relatively low. Despite the increase in state aid to food and beverage
companies for energy-efficiency purposes, it is still small in relation to both the investments
made by companies in the sector and the total amount of state aid in the country. Investment
expenditure related to adapting to climate policy requirements is extremely high. For the
food industry, which is energy intensive due to its specific technological processes, and
which has low profitability, the question of the role of state aid raised here seems to be
quite relevant.

The aid for enterprises varies depending on the type of food industry, size of enter-
prises, aid programme, form of aid, and its purpose. As most of the aid has been assigned
to large and medium-sized enterprises, this may indicate that small enterprises have not yet
started to adapt and will require even greater state support to implement eco-innovations
in the field of energy. The tightening of climate policy will boost the importance of the
energy saving target in the coming years, which should be reflected in an increase in the
value of aid granted to companies for this purpose. The contemporary geopolitical situa-
tion indicates that while improving energy consumption in the food industry is advisable
for reasons of cost competitiveness or growing environmental requirements, it requires
spreading over time. Due to the fact that investments in this area often exceed the financing
possibilities by enterprises, state support is important.

It should also be noted that the complexity of regulations, which change frequently,
is precisely what leads some entrepreneurs to use their own resources or loans instead
of applying for public funds. Many entrepreneurs use public funds for energy-efficiency
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investments, and with the new EU funding opportunities, the number of beneficiaries
will increase.

Our study fills a research gap. The level of public aid for energy-efficiency purposes
in the food industry in Poland and all its branches was indicated. Forms of aid and specific
goals in this area were indicated. This aid was also analysed in the context of applicable
legal acts at the national and EU level.

However, the article does have its limitations; e.g., the impact of energy-efficiency
support, such as the number of investments realised, is not indicated. Further research
should seek to show the concrete effects of state aid on at least a selected sample of compa-
nies. Another issue could be to analyse the criteria employed by the different authorising
bodies when granting or refusing state aid. A further step would be to conduct an analysis
comparing state aid and its effects on food industry enterprises in different countries.
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48. Zuba-Ciszewska, M. Rola przemysłu spożywczego w gospodarce Polski. Nierówności Społeczne A Wzrost Gospod. 2020, 64, 69–86.

[CrossRef]
49. Kowalczyk, S.; Kwasek, M. Agricultural sector in economy of Poland in 1950–2020. West. Balk. J. Agric. Econ. Rural. Dev. 2020, 2,

77–98. [CrossRef]
50. Sadowski, A.; Baer-Nawrocka, A. Food self-sufficiency of the European Union countries–energetic approach. J. Agribus. Rural.

Dev. 2016, 2, 407–414. [CrossRef]
51. Eurostat. Energy Statistics. Available online: https://ec.europa.eu/eurostat/databrowser/explore/all/envir?lang=en&

subtheme=nrg.nrg_quant&display=list&sort=category (accessed on 25 January 2024).
52. Szczepaniak, I.; Szajner, P. Challenges of Energy Management in the Food Industry in Poland in the Context of the Objectives of

the European Green Deal and the “Farm to Fork” Strategy. Energies 2022, 15, 9090. [CrossRef]
53. Paska, J.; Surma, T.; Terlikowski, P.; Zagrajek, K. Electricity generation from renewable energy sources in Poland as a part of

commitment to the polish and EU energy policy. Energies 2020, 13, 4261. [CrossRef]
54. Azzam, A. Energy Consumption in the U.S. Food System. In Cornhusker Economics. 598; University of Nebraska—Lincoln: Lincoln,

NE, USA, 2012. Available online: https://digitalcommons.unl.edu/agecon_cornhusker/598 (accessed on 25 January 2024).
55. Eurostat. Business Structure and Dynamics. Available online: https://ec.europa.eu/eurostat/databrowser/explore/all/icts?

lang=en&subtheme=bsd&display=list&sort=category (accessed on 26 January 2024).
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62. Špička, J. Dynamic effects of public investment support in the food and beverage industries. Agris Online Pap. Econ. Inform. 2018,
10, 91–110. [CrossRef]

63. UOKiK. Raport o Pomocy Publicznej w Polsce Udzielonej Przedsiębiorcom w 2016 Roku; UOKiK: Warsaw, Poland, 2017. Available
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