energies

Article

Household Ability of Expenditures on Electricity and Energy
Resources in the Countries That Joined the EU after 2004

Krystyna Gomélka 1'* and Piotr Kasprzak 2

check for
updates

Citation: Gomoétka, K.; Kasprzak, P.
Household Ability of Expenditures
on Electricity and Energy Resources
in the Countries That Joined the EU
after 2004. Energies 2022, 15, 3052.
https:/ /doi.org/10.3390/
en15093052

Academic Editors: Luigi Aldieri and
Surender Reddy Salkuti

Received: 16 March 2022
Accepted: 15 April 2022
Published: 21 April 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Department of Eastern Studies, Faculty of Management and Economics, Gdarisk University of Technology,
80-233 Gdarnsk, Poland

Department of Finance, Faculty of Management and Economics, Gdarisk University of Technology,

80-233 Gdanisk, Poland; pkasprzak@zie.pg.gda.pl

*  Correspondence: kgom@pg.edu.pl

Abstract: The purpose of the following article is to present the situation of the energy market from
a household perspective between 2010 and 2020 in selected EU countries (the group of member
states which joined EU after 2004). The selected countries when joining the EU had similar economic
indicators and to some extent were similar in other macro-economic situations (personal income,
unemployment rate, GDP level and annual growth). This article analyzes the past and current
situation of the household ability expenditure on electricity and energy resources (petrol—eurosuper
95 and diesel and natural gas), taking into account price, tax conditions and the real possibility
to purchase the analyzed energy sources (based on annual net salaries). The paper includes the
conclusions and prospects for the future. The main objective of the study is to determine the ability
amount of expenditure on electricity, natural gas and liquid fuels by household in the countries that
joined the European Union after 2004. The specific objectives of the work include: the evolution
of retail prices of energy sources in those countries and prices of electricity, natural gas and liquid
fuels—petrol and diesel oil—in the research period from 2010 to 2020. The element that influences the
final price, as assessed in this paper, is the share of taxes and compulsory charges imposed by the EU
countries covered in this study. The result of the study presented inter alia that energy consumption
structure did not change significantly, electricity prices were steadily growing in the countries under
assessment, the use of liquid fuels—petrol and diesel oil—in the countries under study, grew over the
study period. Furthermore, prices of fuel fluctuated over the period from 2010 to 2020 and during the
COVID-19 pandemic, which broke out in March 2020, but did not cause any significant changes in
the prices of energy carriers in the analyzed period, apart from the declines in the prices of eurosuper
95 and diesel.

Keywords: household; expenditure; electricity; gas; oil; diesel; taxation; EU

1. Introduction

The European Community, established on 1 January 1958 and based on the Treaties of
Rome, has been joined by various European countries since its beginning. The first stage of
expansion took place in 1973 and included Denmark, Ireland and Great Britain. During
the second stage, in 1981, Greece joined the European Community, and during the third
stage, in 1986, Spain and Portugal joined. As soon as the existing Member States signed
the Treaty on European Union, more countries joined. Austria, Finland and Sweden joined
in 1995. In the history of the EU, there have been six stages of expansion, the largest of
which took place on 1 May 2004, when ten countries joined the EU: Cyprus, the Czech
Republic, Estonia, Lithuania, Latvia, Malta, Poland, Slovakia, Slovenia and Hungary. In
2007, the number of EU members increased to 27—Romania and Bulgaria also joined the
Community, and in 2013, Croatia joined [1]. The countries that joined the European Union
after 2004 are characterized by a lower level of consumption than the other members of
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the Community [2-5]. As in the other countries, the households incur expenditure for
electricity and energy resources. In the literature on the subject, there is no assessment of
the ability amount of expenditure on electricity and energy resources in thirteen counties
of the European Union. This paper fills that research gap.

The research of many papers focuses on renewable energy sources which, due to
climate policy, have become a priority in the last decade [6—11]. Many authors have also
mentioned energy security because some countries do not produce liquid fuels and have to
export them [10,12]. Scientists and consumers are worried about the dynamically changing
prices of electricity [13-16] and liquid fuels [17-20]. The above is particularly important
for the new members of the European Union as the households have much lower incomes
than those in the states that joined the European Union before 2004 [21-24].

The main objective of the study is to determine the ability amount of expenditure on
electricity, natural gas and liquid fuels by the households in the countries that joined the
European Union after 2004. A novelty of this paper is undertaking the topic concerning
the actual possibilities of purchasing the analyzed energy goods by citizens of countries
that joined the EU after 2004. There are no similar studies in the literature and worldwide
research, hence the authors believe that this study will fill a significant research gap.

The specific objectives of the work include: the evolution of retail prices of energy
sources in those countries: prices of electricity, natural gas and liquid fuels—petrol and
diesel oil—in the research period from 2010 to 2020. The element that influences the final
price, assessed in this paper, is the share of taxes and compulsory charges imposed by the
EU countries covered in this study. The process of the so-called harmonization of indirect
taxes (value-added tax and excise duty) imposed on, inter alia, energy sources and carriers
(mineral oil, gas, electricity, energy from alternative sources and aviation fuel) has been
ongoing in the EU for years [25-31]. The basic structure of excise duty on mineral oil in the
Community was established in 1992 [32,33]. As in the case of alcohol and tobacco products
and contrary to the original plans for total harmonization, only minimum rates have been
set. Thus, taxation in individual countries varies as it depends on the VAT rates adopted in
a given country and on the level of excise duty which, however, should not be lower than
the minimum rate agreed to by all members of the European Union [34].

The quantitative consumption of energy in households is reflected in the expenditure
on individual energy carriers. In the study of household budgets under the assessed ability
expenditure category, spending money on electricity, natural gas and liquid fuels was taken
into account. An additional element of the analysis was to consider the level of inflation as
well as wages and salaries in the countries covered in the study, which made it possible
to determine the level and direction of price formation and the real ability to purchase
individual energy carriers by the inhabitants of the countries under assessment.

2. Materials and Methods

The study covered the thirteen countries that joined the European Union after 2004.
The period of the analysis described the years from 2010 to 2020. The source of the collected
information was a review of the literature on the subject and Eurostat data. Descriptive,
tabular and graphical methods, constant dynamic indicators and coefficient of variation
were used for the analysis and presentation of the results. In the first stage of the study,
the share of final energy consumption in the housing sector by EU Member State and by
the source of consumption between 2010 and 2020 was analyzed. In the second stage,
electricity prices (kWh) for households, including taxes and charges in the period from
2010 to 2020 were presented, in euros, as well as the prices without taxes and extra fees.
This way, the net electricity prices and the percentage share of the fees and taxes were
determined. Natural gas is one of the most important energy sources used in households.
As in the case of energy, in the third stage of the study, the net prices of gas were analyzed,
as well as the prices including the taxes and charges.

In the European Union, electric cars are most frequently registered in Germany, Great
Britain and France [35]. A much smaller number of electric cars was registered in the
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thirteen countries under study. The differences in electromobility in individual EU countries
result from the underdeveloped charging structure and lower household income in the
thirteen countries under assessment [36—42]. However, and above all, higher prices of
electric cars compared to those of internal combustion engine cars, plus lower subsidies
for their purchase than in Western European countries, are the reasons for the low rate of
growth in the number of electric cars in the states under assessment [43,44]. The above
means the use of combustion engine cars to a greater extent in the analyzed countries, and,
consequently, increased use of liquid fuels in the last decade of the 21st century. In the
fourth stage of the study, the prices of these liquid fuels were analyzed: eurosuper 95 petrol
and diesel oil (two most common ones used by individuals in the researched European
Union member states). The strong fluctuations in world oil prices during the period under
review may have had a negative impact on the economies of the importers of oil. The
above contributed to an increase in production costs, and, consequently, to the increase in
inflation. The level of consumption in the assessed countries is influenced by the level of
wages and salaries which, in the case of the thirteen countries, did not exceed the average
remuneration in the European Union. The authors of the paper have analyzed the ability to
purchase individual energy carriers, taking into account annual wages and salaries in those
countries. Descriptive, tabular and graphical techniques were used to present the data.

3. Results

According to Eurostat (2010-2020), energy from different sources (electricity, natural
gas, heat pumps, fuel oils, coal and derivatives and from renewable sources) is used by EU
residents mainly for space heating (63.6% of the EU average, see Table 1). Lighting and
household appliances account for 14.1% of final energy consumption in households, while
the share of energy used to heat water (for sanitary purposes) is slightly higher—14.8%.
Cooking appliances use 6.1% of the energy consumed by the households, while space
cooling equipment and other appliances consume 0.4% and 0.97%, respectively. Individual
values vary; for example, those related to space cooling are much higher in southern
European and Mediterranean countries (especially Malta with 11.83% share in final energy
consumption). Consequently, space and water heating accounts for 78.4% of the final
energy consumed by the households.

3.1. Electricity

Electricity is one of the most important energy sources used by households in the
European Union [45]. Eurostat (2010-2020) estimates that electricity accounted for an
average of 24.7% share in energy sources across all EU countries. The greatest percentage
share was recorded in Malta—71.17%, and the smallest in Latvia—12.18%. The average
share of electricity in the total energy consumption between 2010 and 2020 by households
among the countries under study, that is, those that joined the EU after 2004, is presented
in Figure 1.

71.17%

12.18%

Latvia

41.12% 42.49%
23.759
L2879 14.17% 16.14% 17.03% 17.45% 18.18% 20.51% 22.23% l/’ I I
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Poland Romania Hungary Lithuania Estonia  The  Slovakia Croatia Slovenia Bulgaria Cyprus Malta
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Figure 1. Share of electricity in total energy consumption by households (average between 2010 and
2020). Source: Own elaboration based on: [46].
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Table 1. Share of final energy consumption in the residential sector by the EU Member State and by
the source of consumption (average between 2010 and 2020).

Cooking

Country Space Heating Space Cooling Water Heating Share Lightning Other
f;ﬁgg‘fg;‘ (Egﬁg&g 63.64% 0.40% 14.80% 6.10% 14.10% 0.97%
couﬁ?rrice)sa(rfi?);12901 5) 64.32% 0.34% 14.07% 6.10% 14.51% 0.65%

Bulgaria 53.52% 0.43% 17.50% 7.98% 20.57% 0.70%
The Czech Republic 68.45% 0.07% 16.69% 6.31% 6.94% 1.54%

Estonia 72.47% 0.40% 11.83% 4.77% 10.93% 1.00%

Croatia 68.38% 1.67% 10.34% 6.81% 12.80% 1.00%

Cyprus 36.11% 10.83% 22.83% 7.47% 21.00% 1.76%

Latvia 65.76% 0.40% 18.32% 7.12% 8.19% 0.61%
Lithuania 70.36% 0.50% 8.87% 6.52% 14.25% 0.90%
Hungary 72.71% 0.15% 12.56% 4.72% 9.86% 0.70%

Malta 17.18% 11.83% 26.66% 15.06% 27.57% 1.70%

Poland 65.37% 0.40% 16.39% 8.28% 9.97% 0.90%

Romania 63.26% 0.32% 13.42% 9.55% 13.45% 0.50%

Slovenia 66.00% 0.49% 15.42% 3.80% 14.29% 0.30%

Slovakia 68.99% 0.14% 13.81% 5.28% 11.76% 0.02%

Source: Own elaboration based on: [46].

Depending on the country and, above all, the region, as well as the availability of
collective energy sources (heat and power plants, municipal boiler houses or boiler rooms
located in a specific housing estate or in a common space of a specific housing community),
electricity is used for various purposes (heating or cooling households, power supply for
the kitchen, lighting, other household appliances and audio/video devices) [47-49].

An important factor related to a household budget and ability expenditure on energy
carriers is the purchase cost. Table 2 presents a summary of the costs of purchasing electricity
by households in the period from 2010 to 2020 (two-year data presentation interval), taking
into account taxes (VAT and excise duty) and other fees (including pro-environmental
fees and charges introduced by individual EU countries) [50]. Based on the summary,
the average purchase price of a kilowatt-hour in all EU countries has increased by EUR
0.05 over 10 years. In the assessed countries, the greatest increase was recorded in Latvia—
EUR 0.08. In addition, a stable situation was noticed in Poland, Lithuania and Bulgaria
(slight fluctuations in price), whereas the largest decrease in price was in Hungary (in the
period from 2010 to 2020, the prices for a kilowatt-hour fell by EUR 0.07). In 2020, the lowest
gross purchase price of electricity was recorded in Bulgaria and Hungary (EUR 0.10 per
kWh), whereas the highest price was noticed in the Czech Republic (EUR 0.24 per kWh).

Apart from the costs of producing and transmitting electricity (the margins of the
producer, seller and possible intermediary), the cost of purchasing electricity is affected
by taxes and compulsory levies imposed by individual states [13]. It should be noted that
energy carriers are subject to obligatory VAT and excise duty in the EU, and the tax rates
(VAT and excise duty) in individual countries vary [52,53].

When analyzing the purchase prices of electricity excluding obligatory fiscal levies,
it can be noticed that the average price of kWh in all EU countries was EUR 0.15 in 2020,
compared to EUR 0.24 of the price, including taxes (see Table 3). At this point, it should
be noted that in the EU countries, the share of taxes and fees in one kWh of the gross final
price is 35.6%, on average. Having analyzed the net prices in the countries under study, in
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2020, the lowest price was recorded in Hungary—EUR 0.0801, whereas the highest price
was recorded in the Czech Republic—EUR 0.18. When analyzing the prices of electricity,
we have not noted a significant change caused by the COVID-19 pandemic. Therefore, it
did not have an impact on the final price of the electricity.

Table 2. Electricity prices (kWh) for households, including taxes and levies in the period from 2010 to
2020—prices in euros.

Eu'ropean The
%ﬁf;:jz Bulgaria Czech. Estonia Croatia Cyprus Latvia Lithuania Hungary Malta Poland Romania Slovenia Slovakia
(from 2020) Republic
2010 0.19 0.08 0.21 0.10 0.11 0.20 0.10 0.12 0.17 0.19 0.15 0.11 0.17 0.18
2012 0.21 0.10 0.22 0.11 0.15 0.29 0.12 0.13 0.17 0.19 0.16 0.11 0.18 0.20
2014 0.23 0.09 0.18 0.14 0.14 0.23 0.12 0.13 0.12 0.14 0.15 0.13 0.19 0.17
2016 0.23 0.09 0.19 0.13 0.14 0.16 0.17 0.12 0.12 0.15 0.14 0.13 0.20 0.18
2018 0.24 0.10 0.21 0.15 0.14 0.23 0.16 0.11 0.11 0.15 0.15 0.13 0.20 0.17
2020 0.24 0.10 0.24 0.14 0.14 0.18 0.18 0.13 0.10 0.15 0.16 0.15 0.21 0.19
Source: Own elaboration based on: [51].
Table 3. Electricity prices (kWh) for households, excluding taxes and levies in the period from 2010
to 2020—prices in euros.
Eu'ropean The
Ig:;ﬁ;ezz Bulgaria Czech. Estonia  Croatia Cyprus Latvia Lithuania Hungary Malta Poland Romania Slovenia Slovakia
(from 2020) Republic
2010 0.14 0.07 0.17 0.07 0.09 0.17 0.10 0.10 0.13 0.18 0.12 0.09 0.12 0.16
2012 0.15 0.08 0.18 0.08 0.12 0.24 0.08 0.11 0.13 0.19 0.12 0.08 0.13 0.16
2014 0.15 0.08 0.15 0.10 0.11 0.19 0.07 0.09 0.09 0.14 0.12 0.09 0.13 0.14
2016 0.15 0.08 0.16 0.10 0.11 0.13 0.11 0.08 0.09 0.14 0.11 0.09 0.13 0.15
2018 0.16 0.08 0.17 0.11 0.11 0.19 0.11 0.08 0.09 0.14 0.10 0.10 0.13 0.10
2020 0.16 0.09 0.18 0.11 0.11 0.13 0.12 0.10 0.08 0.14 0.10 0.11 0.14 0.13
Source: Own elaboration based on: [51].
It should be noted that the greatest difference between the net purchase price of
electricity and the gross price, and thus the share of taxes in the total price, was recorded
in Slovenia and Poland (35%) in 2020, and the smallest difference was in Malta (5.7%)
as presented in Table 4. Moreover, it should be noted that the taxation on electricity has
increased over the past decade in all countries. The highest change was noted in Latvia,
from 4.7% in 2010 to 31.7% in 2020. The average for the entire EU was 35.59% in 2020. The
average share of tax in the gross price of electricity between 2010 and 2020 is presented in
Figure 2.
Table 4. Share of taxes in electricity purchase prices for 1 kWh in 2020.
Eu.ropean The
Iéx;fr?t;ezz Bulgaria Czech. Estonia  Croatia Cyprus Latvia Lithuania Hungary Malta Poland Romania Slovenia Slovakia
(from 2020) Republic
2010 27.8% 13.5% 18.6% 27.5% 17.2% 16.1% 4.7% 14.7% 22.5% 3.6% 22.1% 23.2% 28.6% 14.1%
2012 28.9% 20.7% 18.4% 263%  206%  172%  309% = 179% = 244%  27%  23.0% = 29.8% = 253%  202%
2014 34.1% 16.6% 16.6% 281%  21.6%  172%  392% = 308%  21.8%  17%  22.6%  275%  31.8%  17.6%
2016 35.6% 12.1% 18.6% 242%  214%  202%  349%  306%  233%  75%  201%  299%  364%  19.0%
2018 33.8% 16.4% 17.5% 28.0% 20.1% 19.6% 32.4% 28.6% 18.3% 6.7% 35.6% 25.0% 34.8% 39.2%
2020 35.6% 15.0% 26.6% 241%  214%  281%  317%  239%  199%  57%  351%  303% = 355%  31.9%

A\ MOST

Source: Own elaboration based on: [51].
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Figure 2. Average share of taxes in gross price of electricity in selected EU countries between 2010
and 2020 (average between 2010 and 2020). Source: Own elaboration based on: [51].

According to the data presented in Figure 2, Malta had the lowest share of taxes in
gross price of electricity throughout the period from 2010 to 2020, whereas the highest level
was noticed in Slovenia—32.06%. However, all analyzed countries had lower levels of
taxation than the average from all EU countries, which basically means that the level of
imposed taxes is lower in the countries than joined EU after 2004 than in those which have
been EU members for a longer period of time.

3.2. Natural Gas

Natural gas is one of the basic energy sources for households [54,55]. In all EU
countries, it accounted for 32.1% share of all energy sources, on average. Therefore, it
should be noted that natural gas is a more popular source of energy than electricity in the
area under study, on average, since electricity accounts for 24.7% of the EU average. As
in the case of electricity, the share of an energy carrier in the overall energy mix depends
primarily on the geographical location. Moreover, not every country has the same level
of reserves of natural gas or is able to import it (access to gas pipelines or infrastructure
necessary to handle liquefied gas, e.g., in seaports). Two island countries, Cyprus and
Malta, did not record gas consumption by households at all (thus they are not included in
the assessment in this part of the article) [56]. Among the countries under study, the greatest
share of consumption of natural gas was recorded in Slovakia—b51.4%, whereas the lowest
share, among the countries using that type of fuel, was noticed in Bulgaria—2.58%. The
share of natural gas in the total energy consumption by households among the countries
under study, that is, those that joined the EU after 2004, is presented in Figure 3.
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Figure 3. Share of natural gas in the total energy consumption of households in the selected EU

countries (average between 2010 and 2020). Source: Own elaboration based on: [46].

During the period under review, there was a clear difference in gas prices between
the countries. In 2010, the lowest prices of gas were recorded in Romania (approximately
EUR 0.028 gross for the equivalent of 1 kWh), whereas the highest prices were recorded
in Slovakia (EUR 0.097 gross for the equivalent of 1 kWh). During the same period of
time, the EU average was EUR 0.095. In the analyzed period, that is, the period from
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2020 to 2010, in the EU, there was an overall increase in price—from EUR 0.095 to EUR
0.105 (an increase of 10.48%). The prices fluctuated in the states under assessment. In
six countries, the prices dropped: Estonia —6.62%, Bulgaria —11.38%, Slovenia —21.09%,
Poland —21.58%, Lithuania —39.48% and Hungary —49.01%. In five countries, the prices
of natural gas increased: Romania +16.42%, Croatia +25%, Slovakia +26.52%, the Czech
Republic +33.87% and Latvia +47.36%.

Similar to electricity, the tables with differences between the net and gross price are
presented (Tables 5 and 6). As presented in all countries, the taxes on natural gas influence
the final price for individual consumers. Unlike with electricity, the share of taxes in natural
gas is lower.

Table 5. Prices of natural gas (per kWh) for households (consuming between 20 and 200 GJ per year)
including taxes and levies for the period from 2010 to 2020—prices in euros.

European
TIME Iér;f:t;:z Bulgaria ?:pglzjfch Estonia Croatia Latvia Lithuania Hungary Poland Romania  Slovenia  Slovakia
(from 2020)
2010 0.10 0.04 0.08 0.05 0.04 0.07 0.07 0.06 0.06 0.03 0.07 0.10
2012 0.11 0.06 0.10 0.06 0.05 0.08 0.09 0.06 0.07 0.03 0.10 0.10
2014 0.11 0.05 0.09 0.06 0.05 0.07 0.08 0.04 0.07 0.03 0.07 0.10
2016 0.11 0.03 0.09 0.04 0.05 0.07 0.07 0.04 0.05 0.03 0.07 0.10
2018 0.12 0.05 0.11 0.05 0.05 0.07 0.07 0.04 0.05 0.04 0.06 0.11
2020 0.11 0.04 0.11 0.05 0.05 0.10 0.04 0.03 0.05 0.03 0.06 0.12
Source: Own elaboration based on: [51].
Table 6. Prices of natural gas (per kWh) for households (consuming between 20 and 200 GJ per year),
excluding taxes and levies for the period from 2010 to 2020—prices in euros.
European
TIME lé?)l‘f:t;:z Bulgaria Tl?eepilzjicch Estonia Croatia Latvia Lithuania Hungary Poland Romania Slovenia  Slovakia
(from 2020)
2010 0.07 0.04 0.07 0.04 0.03 0.06 0.06 0.05 0.05 0.02 0.06 0.08
2012 0.09 0.05 0.08 0.05 0.04 0.07 0.07 0.04 0.06 0.02 0.08 0.08
2014 0.09 0.04 0.07 0.04 0.04 0.06 0.06 0.03 0.05 0.02 0.05 0.09
2016 0.08 0.03 0.08 0.03 0.04 0.05 0.06 0.03 0.04 0.02 0.05 0.08
2018 0.09 0.04 0.09 0.04 0.04 0.06 0.05 0.03 0.04 0.03 0.04 0.09
2020 0.08 0.03 0.09 0.04 0.04 0.08 0.03 0.02 0.04 0.03 0.04 0.10

Source: Own elaboration based on: [51].

The share of taxes varied widely across the countries, as presented in Table 7. We
can observe that the lowest share of taxes in 2010 was noted in Latvia—9.2%, whereas the
highest in Romania 47.86%. In 2020, the share of taxes in the gross price of natural gas
was the lowest in Romania and the highest in Slovenia. It is worth noting that in case of
Romania, the share of taxation has significantly decreased by 68%.

The average share of taxes in analyzed countries between 2010 and 2020 is presented in
Figure 4. During that period, the highest level was noticed in Romania (37.81% on average)
and the lowest in Slovakia (16.53%).

Based on Figure 4, we can come to the conclusion than in most analyzed countries, i.e.,
nine, the average share of taxes in the gross price of natural gas for households was lower
than the total average for all EU member states. Only two countries (Slovenia and Romania)
had a higher level of taxation than the EU average; however, as mentioned before, Romania
had significantly decreased the value between 2010 and 2020.

3.3. Liquid Fuels (Petrol and Diesel Oil)

Liquid fuels such as petrol and diesel are among the significant expenses incurred by
households. It should be noted that in the majority of the EU countries, the price of fuel
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depends mainly on the price of the basic raw material, which is crude oil, and taxes which,
in most cases, account for over 50% of the final gross price. It should also be noted that
as long as the number of electric cars does not increase, the price of petrol and diesel oil
(in some countries, also alternative fuels such as LPG and more and more popular CNG)
will be the main element of the transport expenditure catalogue (see Table 8.). Although
the number of electric vehicles continues to grow, the global share of the sale of electric
vehicles versus the total sale of new vehicles was only 4.61% in 2020 [57,58]. When it comes
to analyzed countries, the number of newly registered electric vehicles did not achieve a
significant number. The volume of the newly registered cars in selected countries (not all
data is available) is presented in Figure 5.

Table 7. Share of taxes in natural gas for households (consuming between 20 and 200 GJ per year) for
the period from 2010 to 2020.

European
TIME lél:‘?:t;ezz Bulgaria Tlileepgzbﬁicch Estonia Croatia Latvia Lithuania Hungary  Poland Romania  Slovenia  Slovakia
(from 2020)
2010 23.10% 16.59% 16.62% 21.21% 18.95% 9.20% 17.27% 20.03% 18.06% 47.86% 22.70% 15.96%
2012 22.76% 16.61% 16.61% 20.35% 20.09% 19.50% 17.40% 22.87% 18.72% 46.91% 21.38% 16.67%
2014 23.28% 16.63% 17.31% 20.44% 19.93% 19.62% 17.35% 21.22% 18.70% 51.71% 25.94% 16.59%
2016 24.74% 16.67% 17.29% 24.93% 19.87% 20.21% 17.35% 21.33% 18.79% 48.32% 27.74% 16.73%
2018 24.37% 16.63% 17.38% 26.32% 20.04% 19.72% 20.66% 21.33% 18.98% 16.10% 28.97% 16.64%
2020 23.69% 16.84% 17.50% 24.58% 20.00% 19.14% 23.02% 21.10% 19.62% 15.95% 29.45% 16.63%
Source: Own elaboration based on: [51].
40.00% 37.81%
30.00% - 22.97% 23-66% 26.03%
. . . o  18.81%  18.84%  19.81%  21.31%
20.00% | 16.53%  16.66%  17.12%  17.90%
0.00% - ; ; ; ; ; ; ; ;
Slovakia Bulgaria The Czech Latvia Poland Lithuania  Croatia Hungary Estonia  European Slovenia  Romania
Republic Union - 27
countries
(from 2020)
Figure 4. Average share of taxes in gross price of natural gas for households (consuming between
20 and 200 GJ per year) in selected EU countries (average between 2010 and 2020). Source: Own
elaboration based on: [51].
Table 8. Number of the sale of electric vehicles in the sale of new vehicles worldwide in the period
from 2010 to 2020.
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
The Czech Republic NA NA NA 237 417 713 974 1525 2482 8180 7103
Estonia NA NA 600 708 1067 1116 1156 1191 1254 1382 2147
Croatia NA NA NA NA NA 163 233 285 461 725 987
Latvia NA NA 10 15 188 211 241 312 442 658 1247
Lithuania NA NA NA NA 70 169 358 619 965 1395 1696
Hungary NA NA 90 110 175 342 758 1996 3839 6595 6101
Romania NA NA 1000 2042 2737 3863 6348 9947 1103 2798 2007
Slovenia NA NA NA NA 133 288 457 779 1308 1998 1926

Source: [59].
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Figure 5. Average annual gross purchase price of 1 L of eurosuper 95 petrol in selected EU countries,
in the period from 2010 to 2020 (prices in euros). Source: Own elaboration based on: [60].

Hence, taking into account the fact that petrol and diesel oil will remain the main
source of power supply for passenger vehicles in the coming years, it is necessary to analyze
the price formation in the selected EU countries.

When analyzing the changes in price over the decade, it should be noted that, in
2010, the lowest price of petrol was recorded in Bulgaria—EUR 1.01 per liter, whereas the
commodity was the most expensive in the Czech Republic—EUR 1.25 per liter (see Figure 6).
It should be noted that the price of petrol has fluctuated over the 10-year period. There was
a general rise in price until 2012; then, the prices fell before rising again. A clear reduction
in the price of petrol can be noticed by comparing the years 2019 and 2020. During that
period, due to the outbreak of the COVID-19 pandemic, most EU countries introduced
numerous sanitary restrictions, which consequently led to a reduction in economic activity
and to a significant reduction in demand for liquid fuels (in 2020, record low oil prices were
also seen in world markets).

Bulgaria Croatia Cyprus The Estonia Hungary Latvia Lithuania Malta
Czech
Republic

H2010 ®m2011 w2012 m2013 w2014 m2015 w2016 2017 2018 2019 m 2020

Figure 6. Average annual net purchase price of 1 L of eurosuper 95 petrol in selected EU countries, in
the period from 2010 to 2020 (prices in euros). Source: Own elaboration based on: [60].

Table 9 presents the share of taxation in eurosuper 95. As we can see, the level of
taxation in petrol is generally much higher than in electricity and natural gas. It is mainly
caused by the fact that petrol, including diesel, is generally imposed with the highest
possible VAT rate, as well as the fact that higher excise tax may be included. The detailed
data is presented below.
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Table 9. Share of taxes in eurosuper 95 price in selected EU countries between 2010 and 2020.
. . The Czech . . . . . . -

Bulgaria  Croatia Cyprus Republic Estonia  Hungary Latvia Lithuania Malta Poland Romania Slovakia Slovenia

2010 48.34%  Nodata  44.99% 55.56% 52.62%  54.58%  5033%  5258%  5019%  53.11%  49.72%  5659%  55.17%

2012 4451% Nodata  4470% 52.19% 47.60%  50.55%  48.65%  4843%  47.19%  48.90%  46.54%  5436%  53.61%

2014 44.83%  5458%  49.03% 52.90% 49.11%  5115%  5024%  49.71%  4945%  5021%  49.86%  5580%  56.23%

2016 5354%  61.69%  57.52% 60.88% 5350%  5680%  57.54%  56.70%  57.55%  55.68%  55.02%  62.74%  6437%

2018 50.09%  58.57%  53.48% 57.25% 50.69%  53.28%  5595%  5320%  5551%  52.60%  5235%  57.73%  60.44%

2020 55.66%  61.14%  57.16% 62.63% 6144%  5453%  6248%  60.09%  5507%  5531%  54.85%  62.69%  64.66%
Source: Own elaboration based on: [60].

When analyzing the share of taxes in the final price of petrol, we can see that, generally,
it increases year by year (see Table 9 and Figure 7). In 2010, the lowest number was in
Cyprus, with a 44.99% tax share, whereas the highest was in Slovakia—56.59%. When it
comes to 2020, the lowest tax share in the gross price was in Hungary—b54.53%, and the
highest in Slovenia—64.66%. The share of taxes in the final price is much higher than that
of the price of electricity or natural gas.

o 56.90% 58.32% 59.00% 59.08%
60.00% T o 5gy 51.15% 51.39% 52 6
~gannnnnnn RN
40.00% : : :

Bulgaria Cyprus Romania  Malta Poland Lithuania Hungary Estonia Latvia The Czech Slovakia Croatia Slovenia
Republic
Figure 7. Average share of taxes in gross price of eurosuper 95 in selected EU countries between 2010
and 2020. Source: Own elaboration based on: [60].

When it comes the period from 2010 to 2020, the following changes in the prices of
petrol over the 10 years can be noticed (see Figure 8). As we can see, four countries recorded
an increase in petrol prices, whereas nine recorded a decrease. It was caused mainly by
the COVID-19 pandemic, as the demand for petrol decreased dramatically in the first two
quarters of 2020.

20.00% 17.05%
15.00% 11.719%12.83%
10.00%
3.84% >08%
5.00%
0.00% - : :
-5.00% -H Croatia Poland SII DIla Blla L|tl|a Sll|a Cvprus Latvia Estonla Malta The
Czech
- % - -5.64%
10.00% 938y % Republic
-15.00% - 13429 -12:34% TH64%
20.00% - -14.81%
_ 0,
-25.00% 19.60%

Figure 8. Average change in gross prices of eurosuper 95 in selected EU countries between 2010 and
2020. Source: Own elaboration based on: [60].

The other popular fuel in EU is diesel. Diesel prices are generally comparable to
eurosuper 95. The possible difference in price between countries may be caused by the
individual demand and supply (some EU countries are becoming stricter when it comes to
diesel fuel and do not allow some vehicles to operate in city centers) as well as the various
approaches towards taxation (Figure 9).
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Figure 9. Average annual gross purchase price of 1 L of diesel oil in selected EU countries, in the
period from 2010 to 2020. (Prices in euros). Source: Own elaboration based on: [60].

Considering diesel prices, as in the case of petrol, a change in price over the years can
be observed, in similar periods. In 2010, the cheapest diesel 0il was recorded in Bulgaria—
EUR 0.98 per liter, and the most expensive in the Czech Republic—EUR 1.23 per liter.
However, in 2020, the lowest price was in Bulgaria— EUR 0.92 per liter, whereas the highest
was in Malta—EUR 1.24 per liter.

When analyzing the share of taxes in both petrol and diesel, we can note that the share
is much higher than that of electricity or natural gas (Figure 10 and Table 10). In terms
of diesel, the highest share of taxes in 2010 was in Czech Republic—50.42%, whereas the
lowest was in Cyprus— 41.52%. In 2020, the highest taxation was in Slovenia—62.35%,
whereas the lowest was in Poland—50.68%.

Bulgaria Croatia Cyprus The Estonia Hungary Latvia Lithuania Malta Poland Romania Slovakia Slovenia
Czech
Republic

2010 m2011 w2012 w2013 w2014 w2015 w2016 2017 2018 2019 m 2020

Figure 10. Average annual net purchase price of 1 L of diesel oil in selected EU countries, in the
period from 2010 to 2020 (prices in euros). Source: Own elaboration based on: [60].

Table 10. Share of taxes in diesel price.

The Czech

Bulgaria  Croatia Cyprus Republic Estonia  Hungary Latvia Lithuania Malta Poland  Romania Slovakia Slovenia
2010  44.84%  Nodata  41.52% 50.42% 49.44% 49.07% 45.89% 42.89% 46.51% 46.10% 45.39% 48.10% 50.35%
2012 4137%  Nodata  41.96% 47.09% 45.18% 47.86% 43.39% 41.11% 43.64% 45.08% 43.08% 45.36% 47.46%
2014 44.57% 51.36% 51.00% 50.43% 50.02% 50.56% 48.17% 46.15% 48.45% 49.62% 52.14% 50.53% 55.62%
2016 51.41% 55.63% 55.36% 55.79% 50.70% 53.92% 52.48% 50.33% 55.45% 52.47% 52.15% 54.24% 61.66%
2018  46.04% 51.03% 49.83% 51.70% 54.42% 49.38% 49.34% 47.18% 53.50% 47.91% 48.55% 49.05% 55.00%
2020  52.43% 54.12% 53.82% 56.33% 53.64% 52.08% 58.10% 54.54% 53.04% 50.68% 51.02% 53.82% 62.35%

Source: Own elaboration based on: [60].
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Over the period from 2010 to 2020, the average share of taxation in the gross price of
diesel was the highest in Slovenia, exceeding 55%, whereas the lowest was in Bulgaria—
almost 47%. It had impact on the final price of diesel petrol in Bulgaria, as it remained the
cheapest in that country; however, Slovenia, despite having the highest taxation, was not
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noted as the highest price, on average (see Figure 11).

Bulgaria Lithuania Poland Romanla Cyprus Latvia  Malta Slovakla Hungary Estonla he Croatla Slovenla

20.00%

Czech
Republic

Figure 11. Average share of taxes in gross price of diesel in selected EU countries between 2010 and
2020. Source: Own elaboration based on: [60].

The below shows the following price changes, taking place from 2010 to 2020, as the
years of comparison. As noted in the most analyzed countries, the average price between
2010 and 2020 decreased. The most significant decrease was noted in the Czech Republic.
Only two countries noted the price increase, i.e., Cyprus and Malta. This is caused mainly
by the lockdowns introduced to almost all European countries and the lowering demand
for both petrol and diesel in 2020 (see Figure 12).

15.00%

15.82%

9.88%

10.00%

5.00%

0.00%

-5.00%

-10.00%

-15.00%

a H ry Sl ia Rnlia Blia PId S| ia Lithuania Latvia Estonia Cyprus Malta
-439% -2.16% -163% "043%

_£,.98% -6.08% -5.35%

0.85% -1.97/%

-20.00%

Figure 12. Average change in gross prices of diesel in selected EU countries between 2010 and 2020.
Source: Own elaboration based on: [60].

3.4. Salaries and Wages

An important factor that influences the level of consumption is the level of wages and
salaries of the residents. In the countries that joined the EU after 2004, the level of wages
and salaries was significantly lower than those of the states that joined the European Union
earlier (see Figure 13) [61-63]. Moreover, none of the analyzed countries reached the EU
average; therefore, all of those countries are lower than the EU’s average level of wages and
salaries. It should be noted that the highest wages and salaries, among the countries under
assessment, were recorded in Malta (slightly over EUR 50,000 per year), whereas the lowest
were in Bulgaria (EUR 18,000 per year, on average). The average annual remuneration for
all EU countries was EUR 70,000, in 2020. In all the countries, average wages and salaries
increased over the period from 2010 to 2020.
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Figure 13. Annual average earnings for a single-person household in selected EU countries, in the
period from 2010 to 2020, including taxes and social security contributions (in euros). Source: [64].

Considering the issues that are the subject of this study;, it is important to determine
the potential level and ability to purchase energy and its carriers by households. For that
purpose, to conduct the analysis, the level of net wages and salaries should be taken into
account. It should be noted that the difference between the gross and net amount results,
to a large extent, from so-called labor costs.

Labor costs are the expenses incurred by an economic unit related to recruiting an
employee. In the literature on the subject, the costs are often referred to as employer’s costs
or employment costs, and are often considered to be one of the factors that make up the
price of an offered product or service (see Figure 14). Thus, labor costs are defined as the
value of labor used to provide services or to manufacture certain goods.

2010 m2011 w2012 2013 m2014 m2015 2016 2017 2018 2019 2020

Figure 14. Annual average earnings of a single-person household in selected EU countries, in the
period from 2010 to 2020, excluding taxes and social security contributions (in euros). Source: [64].

Taking into consideration the so-called labor components, they can be divided into
wage components, that is, the expenses directly related to the remuneration of an em-
ployee, and non-wage components. For the purpose of international comparisons, Eurostat
narrows down labor costs by including wage and salary costs into wage components,
and employers’ social security contributions are considered to be non-wage components
(Eurostat, 2010-2020) presented in Figure 15.

Across the EU, the share of taxes and compulsory contributions in gross remuneration
was nearly 27%, on average. The lowest ratio was recorded in Cyprus—=8.05% and the
greatest in Romania—over 32%.

3.5. Inflation

The last factor under assessment that influences the level of consumption is the overall
changes in price, as measured by inflation. That indicator varied widely across the analyzed
countries during the period under review. In some of the countries (Bulgaria, Estonia,
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Croatia, Cyprus, Latvia, Lithuania, Poland, Romania, Slovenia and Slovakia), medium-term
(up to 3 years) deflation was also recorded (see Figure 16).
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Figure 15. Average tax and insurance share in gross remuneration in selected EU countries between
2010 and 2020. Source: [64].
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Figure 16. Annual average HICP inflation in selected EU countries, in the period from 2010 to 2020
(data in %). Source: [65].

The strong fluctuations in crude oil prices in the world markets, recorded in the second
decade of the 21st century, may have serious negative consequences for the functioning
of the economies of the countries that import significant amounts of that commodity. The
impact of oil and fuel prices on inflation takes place through several channels. First, the
prices of refinery products, as a group of goods in the consumption basket, are directly
taken into account in the construction of the consumer price index. Second, crude oil
and its derivatives are used in production processes in many industries and in transport.
Therefore, an increase in their price contributes to an increase in production costs, which
tends to increase inflation.

While analyzing the levels of inflation in individual countries, it is important to bear in
mind that it is an imperfect measure, as it has to be compared with real purchasing power.
Thus, in the next part of the study, that is, in Conclusions, indicators will be presented that
describe the real purchasing power of residents of individual countries. We can observe
that in the last 3—4 years of the analyzed period, the inflation rate has gradually grown.

When analyzing prices in nominal terms, it should not be forgotten that, given the
changes in wages and salaries as well as inflation, such a study would, in principle, be
flawed. It should be noted that the prices of individual goods and services may change;
however, when earnings change, the increase or decrease in nominal terms may not be
that significant.


http://mostwiedzy.pl

A\ MOST

Energies 2022, 15, 3052

15 of 21

3.6. Household Expenditure

For the comprehensive analysis of the prices of energy carriers (electricity, gas and
liquid fuels) and earnings and inflation, the authors of the study presented a summary
of the ability to purchase individual energy carriers for an average annual salary, and
a comparison of the years between 2010 and 2020. The data in Table 11 shows the real
purchase ability with regards to energy carriers, taking into account the change in nominal
prices (gross values) and the average annual net remuneration.

Table 11. Ability to purchase individual energy carriers for an annual average net salary in selected
countries in the period from 2010 to 2020.

Electricity (kWh) Natural Gas (kWh Equivalent) Eurosuper 95 (Liter) Diesel Oil (Liter)
2010 2020 Change 2010 2020 Change 2010 2020 Change 2010 2020 Change
Bulgaria 82,141.59 125,491.58  52.77% 161,947.39 342,58529 111.50% 6709.90 13,759.49 105.00% 6987.45 13,897.08 99.00%
Cyprus 179,330.23 231,931.77  29.33% NA NA NA 29,912.50  39,396.15 32.00% 29,550.85  38,189.36 29.00%
Tl?:piiicg‘ 92,461.22  107,658.41 16.44% 240,818.39 240,129.92  —0.30% 15,296.75  23,903.11 56.00% 15,887.81 24,092.14 52.00%
Estonia 16,1401.27 210,305.34  30.30% 320,290.47  623,029.58  94.50% 14,879.47  23,864.01 60.00% 14,961.58  27,29593  82.00%
Croatia 11,6478.01 151,935.36  30.44% 309,740.41 447,809.47  44.60% 12,034.64 17,669.83 47.00% 12,757.31 18,353.36 44.00%
Hungary 82,31090  208,963.03  153.87% 226,354.97 689,985.06  204.80% 11,180.92  20,785.83 86.00% 11,791.30  20,133.61 71.00%
Lithuania 85,927.68  169,758.27  97.56% 154,520.17  546,320.38  253.60% 9053.83 20,760.29  129.00%  10,465.10  22,877.88  119.00%
Latvia 104,674.14 112,305.79  7.29% 165,457.77  208,518.63  26.00% 10,097.93  17,800.41 76.00%  10,311.52  19,461.38  89.00%
Malta 152,817.13  272,372.00  78.23% NA NA NA 24,644.67  29,80435  21.00%  28,193.54  32,92698  17.00%
Poland 96,497.71 147,774.72  53.14% 239,953.34  514,848.4 114.60% 12,647.37  24,138.75 91.00% 13,534.35  23,993.75 77.00%
Romania 75,831.98 121,717.78  60.51% 287,078.21 543,996.32  89.50% 7558.09 18,616.28 146.00% 7788.01 18,381.27  136.00%
Slovenia 143,705.71  140,311.42  —2.36% 330,134.73  498,538.01 51.00% 20,375.64  27,278.46 34.00% 21,314.18  27,425.09 29.00%
Slovakia 86,884.19  109,494.36  26.02% 165,755.23  174,778.46  5.40% 12,835.49  18,090.03  41.00%  14,382.49  20,031.21  39.00%

For Cyprus and Croatia, the presented data is for 2014. Source: Own calculations and elaboration.

In the case of electricity, the largest increase in the ability to purchase that commodity
for the average net remuneration was recorded in Hungary (+153.87%). In Slovenia, the
buying power decreased by 2.36%. Having analyzed the absolute values, in 2010, the great-
est amount of electricity could be purchased by the inhabitants of Cyprus (179,000 kWh),
and the smallest amount by the residents of Romania (75,000 kWh). In 2020, the greatest
amount of electricity could be purchased by the residents of Malta (272,000 kWh, an in-
crease of 78.23% compared to 2010), whereas the smallest amount could be purchased by
the residents of the Czech Republic (107,000 kWh, an increase of 16.44% compared to 2010).

With regards to natural gas, the greatest increase in the buying power was recorded
in Lithuania (+ 253.6%), whereas in the Czech Republic, the purchase ability declined by
0.3%. In absolute terms, in 2010, the inhabitants of Slovenia were able to buy the largest
amount of gas (330,000 kWh equivalent), whereas the smallest amount could be bought by
the residents of Lithuania (154,000 for the equivalent of kWh). In 2020, the greatest amount
of natural gas could be purchased by the residents of Hungary (689,000 for the equivalent
of kWh, an increase of 204.8% compared to 2010), whereas the smallest amount could be
purchased by the residents of Slovakia (174,000 for the equivalent of kWh, an increase of
2.9% compared to 2010). With regards to gas, the situation in Cyprus and Malta was not
taken into account for the analysis, as the households did not use that raw material.

When it comes to the prices of liquid fuels, the increase in real purchase power is
not as large as in the case of electricity and gas. The maximum increase was recorded for
petrol—146% and for diesel 0il—136%.

Having compared the ability to purchase petrol in relative values in the years 2010 and
2020, the largest increase was recorded in Romania (+146%), whereas the smallest was
in Malta (+21%). Taking absolute values into account, in 2010, the residents of Bulgaria
were able to purchase the smallest amount of petrol (6709 L), whereas the inhabitants of
Cyprus, the largest amount (29,912 L). In 2020, the residents of Bulgaria were still able to
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buy the smallest amount of petrol (13,759 L, an increase of 105%), whereas the inhabitants
of Cyprus were still able to purchase the largest amount of that commodity (39,396 L, an
increase of 32%).

With regards to diesel 0il, the greatest increase in purchase power was recorded in
Romania (+136%), whereas the smallest was in Malta (+17%). In 2010, the residents of
Bulgaria were able to buy the smallest amount of diesel oil (6.987 L), whereas the largest
amount of that commodity could be purchased by the residents of Cyprus (38,189 L). In
2020, the inhabitants of Bulgaria were still able to buy the smallest amount of diesel oil
(13,897 L, increase by 99%), whereas the residents of Cyprus were still able to purchase the
largest amount of that commodity (38,189 L, increase by 29%).

4. Discussion

The authors proved that electricity prices in the countries that joined the European
Union after 1 May 2004 grew in the analyzed period. In these countries, renewable sources
of energy (RSE) were used to a smaller extent than in Western European countries, and
energy prices were characterized by lower volatility [50,66—-70]. The basic raw materials
used to generate electricity in thirteen countries were coal, oil and gas, exported mainly
from the Russian Federation [71]. Although the article does not discuss energy sources, the
authors notice a growing need for a debate and research on this topic. This subject has been
discussed in numerous studies, in which a detailed attempt was made to analyze energy
sources and the importance of renewable sources (solar, hydro and wind energy) [72] and
the methods of distribution [73].

Raw materials on world markets fluctuated over the considered period and had a
direct impact on net prices. The price of energy is also influenced by the demand and its
supply in a given country [74,75]. The import of non-renewable resources affects the energy
security of the studied countries [76]. The most important threats to energy security are:
the possibility of interrupting energy supplies from abroad, or damaging the production
and transmission infrastructure, threats of cyber-terrorist attacks and the exhaustion of
energy resources and consumption of energy infrastructure.

Differences in energy prices between the thirteen surveyed countries result from the way
they are determined and the amount of taxes and charges set by the governments of these
individual countries, and so they differ in environmental costs, taxes and compulsory fees.

During the analyzed period, gas was one of the basic sources of energy for households
in the thirteen surveyed countries, except in Cyprus and Malta; their prices and taxes, as
well as compulsory charges, were clearly differentiated and fluctuated periodically.

Due to the low number of electric cars in these countries, diesel and gasoline were
a major part of household spending from 2010 to 2020 [35,77-79]. During the COVID-19
pandemic, most countries introduced sanitary regimes (lockdowns), which reduced the
demand for gasoline and diesel fuel. Compulsory fees and taxes shaped the final fuel prices
in individual countries.

The amount of electricity, natural gas, gasoline and diesel in the thirteen researched
countries may have contributed to the reduction in demand. The authors’ findings present
that electricity in thirteen countries from 2010 to 2020 was mainly used for space and
water heating, and its much smaller purchases led to energy poverty [50]. According
to the European Energy Poverty Observatory, the main indicators of poverty are: low
absolute energy consumption and the inability to maintain an adequate temperature
in the home [80-82]. This phenomenon is largely due to lower household incomes in
the thirteen countries compared to Western European countries. Energy poverty has a
number of negative health consequences, due to low temperatures and the stress of being
unable to pay energy bills [83,84]. Energy poverty directly affects the environment and
labor productivity [85,86]. Solving this problem has many benefits, including reduced
government spending on health, less pollution and CO; emissions, greater comfort and
well-being and improved household budgets.
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Moreover, the use of non-renewable resources for the production of electricity in
the studied countries contributes to the increase in air pollution and CO, emissions, the
reduction of which is required by the European Union [83,87]. Some of the analyzed
countries will therefore face the problem of the dynamic development of RES in the current
decade of the 21st century, especially as they do not have any major gas and crude oil
sources [88]. Rising prices of non-renewable resources force countries to invest in new
technologies and renewable energy sources. This process is likely to be accelerated by the
outbreak of the war in February 2022 in Ukraine and the resignation from the purchase of
non-renewable resources in Russia by some of the studied countries. Changes taking place
in the markets of these countries may have a serious impact on the periodic increase in the
price of energy and gas, crude oil and gasoline, as well as electricity, and contribute to the
increase in energy poverty in the near future.

5. Conclusions

1. During the analyzed period, the energy consumption structure did not change significantly.

2. Electricity prices were steadily growing in the countries under assessment. Over the
10 years, the average purchase price of a kilowatt-hour, inclusive of taxes and levies,
increased by EUR 0.05. The greatest increase in price was recorded in Latvia, whereas
the price of 1 kilowatt-hour fell by EUR 0.07 in Hungary. The country also recorded the
lowest net price of 1 kilowatt-hour in 2020. The greatest net price was recorded in the
Czech Republic. In the EU countries, the share of taxes and charges was approximately
35.6% of the price. The taxes and fees were shaped by the governments of individual
countries. The greatest percentage tax was imposed in Slovenia—35.5% of the final
electricity price, whereas the lowest was in Malta—5.7%.

3.  Gaswas used in the majority of households in the countries under study. Only Cyprus
and Malta did not use that source of energy. The greatest number of households that
used gas was in Slovakia and the lowest number was in Bulgaria. During the period
under review, there was a fluctuation in gas prices across the analyzed countries.
The highest gas prices, including taxes and fees, were recorded in Slovakia—EUR
0.09.7 per kWh, whereas the lowest price was recorded in Romania—EUR 0.02.8 The
greatest share of taxes and levies in the price of liquid fuels was recorded in Slovenia
in 2020, whereas the lowest share was recorded in Romania.

4. The use of liquid fuels—petrol and diesel oil—in the countries under study, grew over
the study period, and prices of fuel fluctuated over the period from 2010 to 2020. In
2010, the lowest price of petrol was recorded in Bulgaria and the greatest was in the
Czech Republic. In 2020, diesel oil prices followed a similar pattern. The lowest price
of diesel fuel was recorded in Bulgaria (EUR 0.92 per liter), whereas the highest was in
Malta (EUR 1.24 per liter). The greatest increase in the price of diesel oil was recorded
in Malta and the highest decrease was in the Czech Republic. When it comes to diesel,
the greatest increase of price similarly was recorded in Malta and the highest decrease
was in the Czech Republic.

5. In the countries under study, wages and salaries increased over the period from
2010 to 2020. However, annual household income was significantly lower than in the
other states of the European Union. Inflation was a factor that influenced the level of
consumption. Its rate varied in the countries under assessment. With regards to the
ability to purchase certain raw materials in 2020, it should be noted that the greatest
increase in the ability to buy electricity was recorded in Hungary (+153.87%), whereas
the lowest was in Slovenia (+2.36%). In the case of natural gas, the largest increase in
purchase power was in Lithuania (+253.6%). The most unfavorable situation was in
the Czech Republic, where there was a decline in the purchase ability by 0.3%. With
regards to petrol, the greatest increase in the purchase ability was in Romania, —146%,
whereas the smallest was in Malta—+21%. Similarly, in the case of diesel oil, the
greatest increase was recorded in Romania (+136%) and the smallest in Malta (+17%).
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6.  The COVID-19 pandemic, which broke out in March 2020, did not cause any significant
changes in the prices of energy carriers in the analyzed period, apart from the declines
in the prices of eurosuper 95 and diesel. It was not until 2021, which was not analyzed,
that we noted significant changes in the price of raw materials and final energy
prices. In addition, at the end of 2020, due to the COVID-19 pandemic, there were
no significant changes in the tax policy with regard to energy resources. The highest
taxation occurred in eurosuper 95 and diesel fuels—about 50% of the final price,
whereas the lowest occurred in natural gas prices—around 20%.
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