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Abstract: Low-carbon development is one of the more significant problems of the Visegrad Group
countries (Czech Republic, Poland, Slovakia, and Hungary). It is related, among others, to the
improvement of life quality in economic terms while taking into account activities for environmental
protection. The aim of the article is to identify and explain the problems connected with low-carbon
development. The purpose of the analyses is also to prove the negative impact of the emission of
greenhouse gas emission (GHG) and other harmful substances into the air on the quality of human
life and the natural environment. During the research, an assessment of the eco-efficiency of the
used energy resources and technologies that negatively affect the environment was carried out.
Moreover, the paper also presents methods to use greener energy sources and analyses the potential
of implementing solutions supporting low-carbon development. The study recommends actions that
may contribute to the reduction of greenhouse gas emissions. These include the limitation of the use
of fossil fuels for the benefit of renewable energy and the development of distributed energy.

Keywords: economic aspects; low-carbon development; energy; renewable energy; greenhouse gas
emissions; gross domestic product

1. Introduction

A low-carbon economy should be understood as an economy in which growth is
achieved through the use of innovative and ecological energy solutions, including renew-
able energy sources (RESs) and the implementation of low-carbon technologies [1–3]. A
low-carbon economy assumes the efficient use and production of energy, optimal man-
agement of materials and raw materials, and recovery of waste by methods that reduce
greenhouse gas emissions [4,5]. Moreover, a low-carbon economy involves removing
waste in a way that minimises environmental impact [6]. The economic development that
took place in the Visegrad Group countries, especially after their accession to the EU, has
largely translated into the quality of life of the inhabitants of these countries [7,8]. However,
economic development has not sufficiently reduced the amount of pollution that is emitted
into the air [9–11]. Low-carbon development in the Visegrad Group countries consists
mainly of maintaining conditions of economic growth while limiting the greenhouse gas
emission to the atmosphere [12]. However, the specificity of the region indicates a strong
link between the greenhouse gas emission and other pollutants that are emitted along with
greenhouse gases [13,14]. This is especially visible in Poland. It should be emphasised
that in the Visegrad Group countries, a significant problem is the excessive amount of
greenhouse gases emitted into the atmosphere, as well as emissions of other substances
that directly affect human health and the environment [15,16].

From the point of view of residents of the Visegrad Group countries, harmful sub-
stances such as suspended particulates and benzo(a)pyrene (B(a)P) [17,18], which directly
affect human health are more important [19]. Harmful substances contained in the air,
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such as particulate matter PM2.5 and PM10 are the cause of respiratory and circulatory
system diseases and contribute to the premature death of about 80,000 people per year in
the Visegrad Group countries [20].

Although excessive greenhouse gas emission negatively affects the state of the envi-
ronment, it is not felt in a short period of time. Changes caused by excessive greenhouse
gas emissions (including CO2) occur gradually over time, and it is more difficult for them
to attribute a specific number of accidents that occur during violent atmospheric phe-
nomena [21,22]. Thus, it is important to create interdisciplinary research teams providing
technically and economically optimised smart solutions, enabling low-carbon development.

The purpose of the analyses in this study is also to prove the negative impact of the
emission of GHG and other harmful substances into the air on the quality of human life and
the natural environment. During the research, an assessment of the eco-efficiency of the
used energy resources and technologies that negatively affect the environment was carried
out. Moreover, the paper also presents methods to use greener energy sources and analyses
the potential of implementing solutions supporting low-carbon development [23,24]. In
some countries, coal fuels account for over 50 percent of electricity production [25,26]. Low-
carbon development in the above-mentioned countries is progressing despite various paths
to improve energy efficiency. [27]. The study recommends actions that may contribute to
the reduction of greenhouse gas emissions. These include the limitation of the use of fossil
fuels for the benefit of renewable energy and the development of distributed energy. It is
estimated that in the Visegrad Group countries, approximately 77,500 people prematurely
die each year due to poor air quality. Particulate matter PM2.5 is particularly dangerous
for human health in the Visegrad Group countries, which contribute to 44,500 premature
deaths in Poland, 12,800 in Hungary, 10,100 in Czechia, and 2500 in Slovakia. It is necessary
to notice that in the coming years, the low-carbon development of EU countries, including
the countries belonging to the Visegrad Group, will be influenced by the basics contained
in the priorities of the European Green Deal, which is to contribute to achieving climate
neutrality in Europe by 2050. Actions planned in the European Green Deal refer in a special
way to the countries of the Visegrad Group, as it provides for allocating funds to regions
most in need. On the one hand, it is a great benefit for the countries of the Visegrad Group,
but on the other hand, it is also a huge challenge, which is related to the need to implement
thorough changes in many sectors of the economy.

2. Air Pollution in the Visegrad Group Countries

There are several main sources of air pollution in the Visegrad Group countries. These
are both sources of natural origin that are beyond human control (e.g., volcanic eruptions,
dust transfer by wind, or emissions of volatile organic compounds from plants) and of
anthropogenic origin from the following:

• Industry;
• Waste management;
• Agriculture;
• Burning fossil fuels during electricity generation and heat;
• Transport and households.

It should be emphasised that the amount of gaseous and particulate pollutants in
the air can be regulated by people through the use of low-carbon energy generation
technologies, including those based on renewable sources [28,29]. A significant part of
efforts to improve the quality of the environment is directed at reducing greenhouse gases,
including CO2 [30,31]. According to the European Commission estimates, the level of CO2
emissions that came from energy consumption in 2018 fell by 2.5% in the EU, compared
to 2017. CO2 emissions account for around 80% of all EU greenhouse gas emissions. It
should be noted that, according to data from the European Commission, while the average
volume of CO2 emissions in the entire European Union is falling, in Poland and Slovakia,
it has significantly increased. In contrast, in Czechia and Hungary, the level of emissions
has been slightly reduced [32,33].
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In 2019, Poland was far from achieving the designated share of renewable energy
sources in total energy production (Table 1). In turn, Czechia reached the RES share,
which was set for 2020 for these countries [34–36]. It was troubling that the share of
renewable sources in Poland increased until 2015 and later began to decline. However,
recent information indicates that Poland has achieved the RES share planned for 2020.
This was due to a decrease in demand for electricity due to the epidemiological situation.
The level of energy production was the lowest in 10 years, and in the first place, energy
production based on conventional sources was limited. Most of the EU countries did not
reach the share of renewable energy set for 2020 in 2019.

Table 1. The share of RES in total energy production in countries belonging to the EU [37].

Specification
2004 2014 2015 2016 2017 2018 2019 Target for

2020
2019 Minus

2020

% p.p.

EU-27 9.6 17.5 17.8 18.0 18.5 18.9 19.7 20 −0.3
EU-28 8.6 16.2 16.7 17.0 17.5 18.0 18.9 20 −1.1

Belgium 1.9 8.0 8.0 8.8 9.1 9.8 9.9 13 −3.1
Bulgaria 9.2 18.0 18.3 18.8 18.7 20.6 21.6 16 5.6
Czechia 6.8 15.1 15.1 14.9 14.8 15.1 16.2 13 3.2

Denmark 14.8 29.3 30.9 32.1 34.7 35.4 37.2 30 7.2
Germany 6.2 14.4 14.9 14.9 15.5 16.7 17.4 18 −0.6
Estonia 18.4 26.1 28.5 28.7 29.2 30.0 31.9 25 6.9
Ireland 2.4 8.6 9.0 9.2 10.5 10.9 12.0 16 −4.0
Greece 7.2 15.7 15.7 15.4 17.3 18.1 19.7 18 1.7
Spain 8.3 16.2 16.3 17.4 17.6 17.5 18.4 20 −1.6
France 9.5 14.9 15.5 15.9 16.3 16.4 17.2 23 −5.8
Croatia 23.4 27.8 29.0 28.3 27.3 28.0 28.5 20 8.5

Italy 6.3 17.1 17.5 17.4 18.3 17.8 18.2 17 1.2
Cyprus 3.1 9.2 9.9 9.9 10.5 13.9 13.8 13 0.8
Latvia 32.8 38.6 37.5 37.1 39.0 40.0 41.0 40 1.0

Lithuania 17.2 23.6 25.7 25.6 26.0 24.7 25.5 23 2.5
Luxembourg 0.9 4.5 5.0 5.4 6.2 9.0 7.0 11 −4.0

Hungary 4.4 14.5 14.4 14.3 13.5 12.5 12.6 13 −0.4
Malta 0.1 4.7 5.1 6.2 7.2 8.0 8.5 10 −1.5

Netherlands 2.0 5.4 5.7 5.8 6.5 7.3 8.8 14 −5.2
Austria 22.6 33.6 33.5 33.4 33.1 33.8 33.6 34 −0.4
Poland 6.9 11.6 11.9 11.4 11.1 11.5 12.2 15 −2.8

Portugal 19.2 29.5 30.5 30.9 30.6 30.2 30.6 31 −0.4
Romania 16.8 24.8 24.8 25.0 24.5 23.9 24.3 24 0.3
Slovenia 18.4 22.1 22.4 21.5 21.1 20.9 21.7 25 −3.3
Slovakia 6.4 11.7 12.9 12.0 11.5 11.9 16.9 14 2.9
Finland 29.2 38.8 39.3 39.0 40.9 41.2 43.1 38 3
Sweden 38.7 51.8 52.9 53.3 54.2 54.7 56.4 49 7.4

United Kingdom 1.1 6.7 8.4 9.0 9.9 11.1 12.3 15 −2.7

Problems that took place until 2019 related to Poland and Slovakia achieving the
assumed RES share in 2020 are mainly due to the negligence of the authorities of these
countries that have taken place over the last few years [38]. The Polish government in
documents sent in 2019 to the European Commission admitted that the planned RES share
(15%) in 2020 would not be achieved. According to these documents, a 13.8% share of
renewable energy will be achieved [39]. Moreover, the Polish budget for 2020 does not plan
to significantly increase financial resources for the dynamic development of renewable
energy sources. However, as mentioned earlier, the coronavirus pandemic led to a reduction
in energy demand, and, in the first place, the use of fossil energy resources for energy
production was reduced. Additionally, in the case of Slovakia, according to analyses carried
out by the European Commission [32] and the Supreme Audit Office of the Slovak Republic,
achieving the assumed RES share in 2020 will be difficult [40]. The publication did not carry
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out statistical analyses because it was based on the results of research of institutions that
have much more tools to carry out this type of analysis. For instance, in the case of Slovakia,
according to analyses carried out by the European Commission and Supreme Audit Office
of the Slovak Republic, it will be difficult to achieve the assumed share of renewable energy
in 2020. Therefore, no statistical forecasts were conducted regarding the share of renewable
energy sources in the coming years in individual countries of the Visegrad Group, because
such forecasts are made by several independent institutions, both at the national and EU
levels. The above forecasts also did not come true due to the coronavirus pandemic.

3. Economic Development Versus Energy Consumption and Emission Level

The Visegrad Group countries have developed dynamically in recent years, catching
up with the so-called old Union (EU 15). There are many reasons for the dynamic economic
development of countries in this part of the EU. The most important of them include
growing internal demand in the Visegrad Group countries, EU funds, and the development
of the world economy. However, despite this, GDP in all Visegrad Group countries still
deviates from the EU average. The GDP growth in the Visegrad Group countries ranged
from 1.9 to 4.6% in 2019 (Table 2). The highest GDP growth in 2019 took place in Poland
and Hungary. However, there was an economic downturn in 2020, triggered by the
coronavirus pandemic. Moreover, in Visegrad Group countries in the entire analyzed
period (2010–2020), GDP grew faster (or fell more slowly), compared to the EU average.
Euro area countries also developed more slowly than Poland. It should be emphasised
that in 2020, Poland and Hungary had the lowest real GDP per capita among the Visegrad
Group countries and one of the lowest in the EU. In 2020, real GDP per capita in Poland
and Hungary was EUR 12,660 and 12,630, in Slovakia EUR 15,010, and in the Czechia EUR
17,260 [37]. The change in GDP is largely linked to the level of greenhouse gas emissions.
The countries of the Visegrad Group (especially Poland) could not grow so quickly were it
not for the fact that a relatively large proportion of energy is generated by burning coal,
which is currently a relatively cheap fuel [41]. Real GDP per capita in the Visegrad Group
countries allows assessing how the living conditions of residents have changed.

Table 2. Real GDP per capita in the Visegrad Group countries [37].

Specification
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2020/2010

Real GDP Per Capita (%) p.p.

Czechia 2.2 2.0 −0.9 −0.1 2.1 5.2 2.3 4.9 2.8 1.9 −5.8 −8.0
Poland 3.6 4.7 1.3 1.2 3.4 4.3 3.2 4.8 5.4 4.6 −2.6 −6.2

Slovakia 5.6 3.5 1.7 0.5 2.5 4.7 2.0 2.9 3.6 2.2 −5.3 −10.9
Hungary 1.4 2.2 −0.9 2.1 4.5 4.1 2.4 4.6 5.5 4.6 −4.8 6.2

EU 28 1.9 1.5 −0.7 0.1 1.5 2.0 1.6 2.4 1.8 1.3 - -
EU 27 2.0 1.7 −0.9 −0.2 1.4 2.1 1.8 2.6 1.9 1.3 −6.3 −8.3

Real GDP per capita (EUR thousand) %

Czechia 15.02 15.31 15.17 15.16 15.48 16.29 17.67 17.49 17.99 18.33 17.26 14.91
Poland 9.40 9.85 9.98 10.10 10.44 10.89 11.24 11.79 12.42 13.00 12.66 34.68

Slovakia 12.56 12.99 13.22 13.29 13.63 14.27 14.55 14.98 15.52 15.86 15.01 19.51
Hungary 9.96 10.18 10.09 10.31 10.77 11.21 11.48 12.01 12.68 13.26 12.63 26.81

EU 28 25.51 25.90 25.73 25.75 26.15 26.67 27.11 27.77 28.25 28.61 - -
EU 27 24.89 25.32 25.08 25.04 25.39 25.92 26.38 27.08 27.60 27.97 26.22 5.34

Analysing the GDP per capita ratio in 2010–2019 according to purchasing power parity
in the Visegrad Group countries, it should be noted that the purchasing power of Czech
residents was the highest. On the other hand, Slovaks had the lowest purchasing power,
with 70% of the purchasing power of a statistical EU resident, respectively (Table 3).
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Table 3. Index of GDP per capita by purchasing power parity in the Visegrad Group countries [37].

Specification
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

%

Czechia 84 84 84 86 88 89 89 91 92 93
Poland 66 67 67 67 68 69 69 70 71 73

Slovakia 76 76 77 78 78 78 73 71 71 70
Hungary 66 67 67 68 69 70 69 69 71 73

EU 27 100 100 100 100 100 100 100 100 100 100
EU 19 (EUR) 109 109 108 108 108 108 107 107 107 106

Along with the growth in GDP per capita, final energy consumption in households
per capita increased in the Czech Republic and Slovakia (Table 4). When analysing energy
consumption in households per capita in the Visegrad Group countries, clearly lower
energy consumption in Slovakia and Poland should be noted, which was caused, among
others, by the introduction of energy-saving solutions in households and institutional
changes [42]. Furthermore, when compared to the EU average, Slovakia and Poland were
characterised by lower final energy consumption in households per inhabitant throughout
the entire analysed period. It should be emphasised that in 2019 final energy consumption
in households per capita in Poland was a bit lower (479 kgoe) than in Slovakia (485 kgoe).

Table 4. Final energy consumption in households per capita and greenhouse gas emissions per capita in the Visegrad Group
countries [37].

Specification
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2019/2009

Final Energy Consumption in Households Per Capita (in Kilograms of Oil Equivalent) %

Czechia 623 627 638 711 654 677 690 622 641 670 678 8.83
Poland 524 578 529 547 539 501 501 524 528 512 479 −8.59

Slovakia 399 429 393 383 397 360 366 374 388 378 485 21.55
Hungary 630 665 659 643 628 556 607 629 643 595 581 −7.78

EU 27 595 632 572 597 603 530 552 566 565 553 551 −7.39
EU 19 (EUR) 611 645 577 606 617 534 558 572 569 558 560 −8.35

Specification Greenhouse gas emissions per capita (in Mg of CO2 equivalent per capita)
%

2018/2009

Czechia 13.3 13.5 13.4 12.9 12.4 12.2 12.3 12.5 12.4 12.2 - −8.27
Poland 10.4 10.9 10.9 10.7 10.6 10.3 10.4 10.6 11.0 11.0 - 5.77

Slovakia 8.5 8.6 8.5 8.0 7.9 7.6 7.7 7.8 8.0 8.0 - −5.88
Hungary 6.5 6.6 6.4 6.1 5.8 5.9 6.2 6.3 6.6 6.6 - 1.54

EU 27 9.5 9.7 9.5 9.3 9.1 8.8 8.9 8.9 8.9 8.7 - −8.42

In analyses regarding low-carbon development, it is important how greenhouse gas
emissions per capita have changed in the Visegrad Group countries, compared to the EU
average [43]. In the years 2009–2018, the average greenhouse gas emissions per capita in the
EU decreased (Table 4). A similar situation took place in the Czech Republic and Slovakia.
In Hungary, greenhouse gas emissions per capita remained at a similar level. However,
in Poland, it increased [44]. The reason for this state of affairs should be the economic
growth in Poland that took place in the analysed period of time. However, the economic
growth did not prevent other countries of the Visegrad Group from reducing greenhouse
gas emissions per capita. The lack of smart activities in Poland for the development of
non-coal energy and insufficient expenditure on innovative technological solutions related
to the development of low-carbon energy should be indicated as significant factors that
were not conducive to reducing greenhouse gas emissions per capita. When analysing
the current low-carbon development in the Visegrad Group countries, reference should
be made to changes in the level of greenhouse gas emission per capita. It should be noted
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that Poland was the only country among the Visegrad Group that recorded a noticeable
increase in greenhouse gas emission per capita in 2018, compared to 2009. However, in
Czechia, despite a decrease in greenhouse gas emissions, there is a higher level of emission
per capita than in Poland.

Reducing CO2 and other greenhouse gas emissions is very important because of the
need to slow down global warming. However, particulate matter PM2.5 is particularly
dangerous for human health in the Visegrad Group countries, which contribute to 46,200
premature deaths in Poland, 12,800 in Hungary, 11,970 in the Czechia, and 5160 in Slovakia
(Table 5).

Table 5. Premature deaths related to exposure to PM2.5, NO2, and O3 in the Visegrad Group countries in 2015. Reproduced
from [20], European Environment Agency: 2020.

Specification Population
(1000)

PM2.5 NO2 O3

Annual
Average (a)

Premature
Deaths (b)

Annual
Average (a)

Premature
Deaths (b) SOMO35 (a) Premature

Deaths (b)

Czechia 10,512 17.3 11,970 17.1 1210 3620 350
Hungary 9877 18.9 12,800 18.0 1300 5550 530
Poland 38,018 23.0 46,020 15.1 1700 3425 970

Slovakia 5416 19.1 5160 15.2 100 4344 160
EU 28 502,351 14.0 399,000 18.7 75,000 3507 13,600

Notes: (a) The annual mean (in µg/m3) and the SOMO35 (in µg/m3 days), expressed as population-weighted concentration, is obtained
according to the methodology described by ETC/ACM (2017a) and not only from monitoring stations; (b) total and EU-28 premature
deaths are rounded to the nearest thousand (except for O3, nearest hundred). The national totals are rounded to the nearest hundred or ten.

Despite measures taken to reduce emissions in the Visegrad Group countries, concen-
trations of harmful substances in the air are still often exceeded. Poor air quality results in
the need to incur additional costs related to the absence of sick employees in the workplace
and generates the cost of treating people exposed to prolonged inhalation of polluted
air. It is estimated that in the Visegrad Group countries, approximately 82,270 people
prematurely die each year due to poor air quality (Table 5), which significantly exceeds the
EU average [20].

The costs of reducing greenhouse gas emissions are a serious problem for the Visegrad
Group countries. This is particularly true of Poland, whose energy sector is based around
80% on fossil fuels. The extent of the problem for the Visegrad Group countries could be
observed during the summit on climate neutrality, which took place in December 2019.
It should be noticed that a few months before the summit, most of the countries of the
Visegrad Group (Poland, Czechia, and Hungary) had doubts largely due to concerns about
the costs of reducing CO2 emissions [45]. However, ultimately, only Poland's authorities,
as the only EU country, did not agree to the commitment to achieving climate neutrality by
2050. Poland obtained a few additional months (until the summit of EU heads of state and
government in June 2020) to negotiate details of financial reduction instruments CO2 [46].

Although in recent years, the inhabitants of the Visegrad Group countries have pointed
out the excessive gas and dust emissions, which have a noticeable impact on the quality of
life, one should not underestimate excessive emissions of greenhouse gases, whose effects
are spread over time. Extreme weather phenomena caused by them may, as a consequence,
lead to the loss of health or life of many people and paralyse conducting business on
a global scale [47]. The resources needed to rebuild damaged infrastructure are often
calculated in millions of euros.

4. Prospects for Low-Carbon Development in the Visegrad Group Countries

The activities for low-carbon development in the Visegrad Group countries should
be oriented towards the implementation of modern technologies that will be more energy
efficient. It is necessary to limit the use of energy resources that contribute to excessive
emissions, both as greenhouse gases and other harmful substances [48]. Moreover, the



Energies 2021, 14, 3823 7 of 12

EU’s long-term goals are aimed at achieving air quality levels that will not unduly impact
the quality of life and human health [49]. The Council and Commission of the EU can
effectively exert pressure on its member countries through a number of instruments they
possess. Attention should be paid to the Europe 2020 strategy, in which the EU spends
almost EUR 1 trillion on sustainable economic growth, jobs, and competitiveness in the
2014–2020 budget. At least one-fifth of the EU budget for 2014–2020 is allocated to the
transition to a low-carbon European economy [50]. Giving up the use of fossil fuels for
renewable energy is very difficult and will require a change in the entire energy system [51].

The implementation and maintenance of sustainable low-carbon development in the
Visegrad Group countries will require the involvement of significant financial resources. It
should be noted that currently, energy efficiency in some countries of the Visegrad Group is
almost twice lower than the EU average (Table 6). Expenditure on modern, energy-saving
technologies should be combined with the costs of developing coal energy, the costs of
which will increase in the future because of the rising costs of coal mining, as well as the
rising charges for CO2 emissions [52,53]. Limiting the burning of fossil fuels is currently
one of the most important conditions for reducing greenhouse gas emissions to the air [54].
Solid fuels, especially fossil fuels, are among the most important elements of the energy
system in most countries in the world.

Table 6. Energy productivity in the Visegrad Group countries in 2009–2019 [37].

Specification 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2019/2020

EUR/kgoe %

Czechia 3.60 3.47 3.68 3.69 3.67 3.88 4.08 4.23 4.26 4.39 4.55 26.39
Poland 3.69 3.56 3.73 3.93 3.94 4.23 4.36 4.29 4.29 4.45 4.79 29.81

Slovakia 3.86 3.85 4.08 4.32 4.29 4.69 4.76 4.84 4.72 4.96 5.08 31.61
Hungary 3.81 3.75 3.90 4.04 4.26 4.46 4.38 4.42 4.41 4.64 4.85 27.30

EU 27 6.95 6.84 7.17 7.21 7.29 7.67 7.74 7.83 7.88 8.10 8.36 20.29
EU 19 (EUR) 7.45 7.35 7.74 7.76 7.81 8.23 8.27 8.38 8.46 8.71 8.95 20.13

The implementation of low-carbon development in the Visegrad Group countries is
conditioned by many factors. The economic factor is particularly important. The problem
is possible to solve because most countries, especially the so-called old EU (EU 15), are
facing this matter much better than the countries of the Visegrad Group. To effectively
reduce gas and dust emissions to the air, various types of solutions should be implemented
in parallel (in the field of methodology for measuring phenomena, analytical techniques,
legal solutions, etc.) [55]. Considering that the Visegrad Group countries have a large share
in gas and dust emissions to the air in heating single-family buildings, the possibilities of
reducing pollution arising from the burning of fossil fuels in home boiler rooms should
be analysed [56]. For this purpose, the life cycle assessment (LCA) method is helpful,
which indicates how to identify more environmentally friendly ways to generate the energy
needed for heating buildings [57,58]. Furthermore, LCA can help when choosing power
generation technology in a power plant or to indicate a greener product technology [59,60].
LCA is a method that allows comparing different types of production processes used for
energy purposes, such as the production of electricity or the production of heat energy
for heating rooms in buildings [61]. LCA helps to identify a solution that will burden
the environment the least [62]. The advantage of the LCA assessment is that it takes into
account the entire lifetime of the product, from raw material extraction and processing
through product manufacturing, distribution, use, reuse, maintenance, recycling and final
management, and transport [63].

The International Organisation for ISO Standardisation defines LCA as a method for
assessing environmental aspects and potential impacts associated with a product [64–66].
When conducting research, it is possible to use computer programs that significantly reduce
the time needed for analyses [67]. In research, it is also possible to use Eco-Indicator 99,
whose advantage is to take into account the problem of reducing raw material resources
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that are consumed in the manufacture of products. However, the results of the LCA
assessment are expressed in points of the eco-indicator (Pt), where 1 Pt is the value of
one-thousandth of an annual environmental load per one inhabitant of Europe [68,69].

It should be noted that road transport is currently having an increasing impact on the
environment [70]. The activities for low-carbon development should also take into account
this area of the economy. The growing number of cars in the Visegrad Group countries
significantly contributes to increasing greenhouse gas emissions. Even considering that
new cars meet recently stricter ecological standards, their growing number means that
it will be difficult to achieve a significant reduction in greenhouse gas emissions in this
sector in a short period of time. It should be emphasised that in a country such as Poland,
supporting electric cars does not allow achieving a significant ecological effect [71]. The
use of electric cars in Poland that produces about 80% of its electricity by burning coal and
natural gas causes the changes in greenhouse gas emissions to only appear in locations
where electric cars are used [72]. On the one hand, there are fewer greenhouse gas emissions
in places where there is a lot of traffic, but on the other, more emissions are generated in
coal-fired power plants. Low-carbon development using electric cars will be more effective
if the share of renewable energy in electricity generation is also increased. Technical and
technological progress, as well as the development of human capital, are very important in
the studied subject.

Preliminary data of the Energy Market Information Centre indicate that the share
of renewable energy sources in Poland (the largest country of the Visegrad Group) has
increased in 2020 [73]. However, this happened due to both the increasing amount of
energy produced on the basis of renewable energy sources and the reduction of energy
demand. It should be emphasised that the amount of energy produced as a result of
burning fossil fuels has been reduced (Figure 1).
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5. Conclusions

The Visegrad Group countries are obliged to meet EU requirements in the field of the
low-carbon economy. The article presents selected aspects of low-carbon development and
indicates some of the actions that may contribute to reducing greenhouse gas emissions. It
should be noted that the implementation of low-carbon solutions may be more efficient
due to the growing public acceptance.

However, educational activities that promote low-carbon solutions should not be
restricted. Maintaining economic growth without excessive emission of greenhouse gases
will be associated with the implementation of solutions that will promote (e.g., through
lowering taxes) low-carbon solutions, including in energy and transport.

An active policy of the state and local governments should be supported by more
stringent compliance with current regulations, and in the future, it may also be necessary
to tighten them. The Visegrad Group countries have a long road ahead in their efforts to
promote low-carbon development, which often deviates significantly from the EU average.
An issue that cannot be delayed in the next few decades is the urgent need to reduce the
use of fossil fuels, especially contaminated ones, such as hard coal and lignite. As the
examples of Czechia and Slovakia show, it was possible to achieve the RES share set for
2020 before the set date. Poland managed to achieve the RES share planned for 2020 due
to the situation related to the coronavirus pandemic and a significant reduction in energy
production based on fossil sources. Moreover, solutions that have been successful in other
countries, e.g., in the field of distributed energy, should be supported. Micro installations
can be located near almost every single-family house. The development of distributed
energy will also reduce the need to transmit energy over long distances, which is necessary
in the case in which large coal power plants dominate the industry.

Furthermore, local governments that have knowledge of local problems related to
reducing greenhouse gas emissions should be more involved in low-carbon development
efforts. Greater involvement of local governments connected with the increased financ-
ing of low-carbon solutions could contribute to increasing the effectiveness of activities
implemented so far.

There is also a need for more intensive actions for the benefit of various sectors of the
economy. For instance, support for road transport could significantly reduce emissions of
greenhouse gases and other harmful substances. In order to achieve the assumed effect,
various solutions should be implemented at the same time, e.g., in road transport, it
could include increasing co-financing for the purchase of electric cars, development of
infrastructure for charging electric car batteries, exemption from registration fees, restriction
of entry to strict city centres for non-ecological cars, etc.
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22. Adamczyk, J.; Piwowar, A.; Dzikuć, M. Air protection programmes in Poland in the context of the low emission. Environ. Sci.

Pollut. Res. 2017, 24, 16316–16327. [CrossRef] [PubMed]
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28. Tucki, K.; Mruk, R.; Orynycz, O.; Wasiak, A.; Botwińska, K.; Gola, A. Simulation of the Operation of a Spark Ignition Engine
Fueled with Various Biofuels and Its Contribution to Technology Management. Sustainability 2019, 11, 2799. [CrossRef]

29. Deja, J.; Uliasz-Bochenczyk, A.; Mokrzycki, E. CO2 emissions from Polish cement industry. Int. J. Greenh. Gas Control 2010, 4,
583–588. [CrossRef]

http://doi.org/10.1016/j.jclepro.2019.01.065
http://doi.org/10.1016/j.resconrec.2017.02.019
http://doi.org/10.1016/j.energy.2019.06.179
http://doi.org/10.1007/s40822-015-0037-2
http://doi.org/10.33119/KSzPP.2017.1.3
http://doi.org/10.1108/JABS-05-2017-0061
http://doi.org/10.1007/s40309-016-0103-3
http://doi.org/10.1016/j.scitotenv.2020.138254
http://doi.org/10.1016/j.energy.2018.08.014
http://doi.org/10.1016/j.egypro.2011.03.290
http://doi.org/10.13165/VPA-17-16-4-12
http://doi.org/10.3389/fenrg.2021.652832
http://doi.org/10.1016/j.reseneeco.2016.05.001
http://doi.org/10.35808/ersj/1579
http://doi.org/10.1016/j.rser.2019.01.049
http://doi.org/10.1016/j.envdev.2014.05.004
http://doi.org/10.3390/su11184984
http://doi.org/10.15199/62.2019.4.17
http://doi.org/10.1016/j.jaci.2019.04.016
https://www.eea.europa.eu/publications/air-quality-in-europe-2020-report
http://doi.org/10.1016/j.jclepro.2019.117913
http://doi.org/10.1007/s11356-017-9233-9
http://www.ncbi.nlm.nih.gov/pubmed/28547369
http://doi.org/10.1016/j.energy.2017.04.036
http://doi.org/10.1016/j.ecolind.2018.02.044
http://doi.org/10.2478/mgr-2014-0012
http://doi.org/10.3390/en12224254
http://doi.org/10.1016/j.energy.2018.06.090
http://doi.org/10.3390/su11102799
http://doi.org/10.1016/j.ijggc.2010.02.002


Energies 2021, 14, 3823 11 of 12

30. Zhang, S.; Li, H.; Zhang, Q.; Tian, X.; Shi, S. Uncovering the impacts of industrial transformation on low-carbon development in
the Yangtze River Delta. Resour. Conserv. Recycl. 2019, 150, 104442. [CrossRef]
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