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Abstract: Poland is currently a dynamically developing country belonging to the European 

Union. However, the economic development does not go hand in hand with improving the 

quality of the environment. The air quality in Poland is one of the worst in the entire 

European Union. Although industry generally meets current ecological standards (especially 

large enterprises), the air quality is negatively affected by heating buildings, road transport, 

agriculture and small enterprises. It should be emphasized that heating single-family houses 

using old, energy-inefficient boilers, in which low-quality fuel is burned, has the greatest 

impact on poor air quality in Poland. Despite actions taken to reduce emission in Poland, 

concentrations of harmful substances in the air are still exceeded. Poor air quality contributes 

to the additional costs associated with the absence of sick workers in the workplace. The aim 

of the article is to present the conditions related to the low-carbon development in Poland. 

The article indicates the potential of the LCA technique, which can effectively support 

activities for low-carbon development. 
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1. Introduction 

The economic development that has taken place in Poland over the last three decades has 

translated into the quality of infrastructure and the standard of living of Poles. However, the 

economic development has too little impact on reducing the amount of pollution that gets into 

the air (Truong et al., 2019). It is important that in Poland the problem is not only the excessive 

amount of CO2 emitted into the air, but also other substances that directly affect human health 

and the environment (Yang and Liu, 2018). The excessive CO2 emission has a negative impact 

on the environment, but from the social point of view it is not felt in the short term (Dzikuć et 

al., 2020). Changes caused by the excessive CO2 emission are spread over time and it is more 

difficult to attribute a specific number of illnesses or premature deaths to people 

(Wattanakuljarus, 2019; Bedir & Yilmaz, 2016; Stewart et al., 2019). From the residents' point 

of view, harmful substances such as suspended particulates or benzo(a)pyrene – B(a)P, which 

directly affect human health, may seem more important (Balmes, 2019). Pollutants contained 

in the air, such as particulate matter PM2.5 and PM10 are not only the cause of malaise, but also 

contribute to the occurrence of serious respiratory and cardiovascular diseases. Furthermore, 

air pollution can affect the formation and strengthening of mental disorders. Various air 

pollutants, in particular particulate matter and nitrogen oxides, may be associated with poor 
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mental health. Long exposure to PM2.5 may increase the risk of depressive symptoms 

(Sass et al., 2017). However, increased levels of nitrogen dioxide can lead to worsening of 

existing depressive conditions (Buoli et al., 2018). The aim of the article is to present the 

conditions related to the low-carbon development in Poland. The article indicates the potential 

of the LCA technique, which can effectively support activities for low-carbon development. 

2. The Sources of Air Pollution 

Many factors affect the air quality. The most important of them include: the amount and 

type of raw materials used for energy production, the share of ecological installations, 

including those based on renewable sources (Figure 1). Poland uses a large amount of solid 

fuels, which often contribute to air pollution during combustion (Ciupek et al., 2019; 

Zaporozhets and Khaidurov, 2020). In 2016, almost 20% less solid fuels were burned in 

Poland than in Germany, where more than twice as many people live as in Poland (Cutz et 

al., 2019). In addition, Germany is the fourth economy in the world that produces much more 

products than Poland. In Poland, gas fuels are used to a much lesser extent than in other EU 

countries of similar size, whose combustion pollutes the environment to a lesser extent (Bitat, 

2018). 

 

Figure 1. Fuel inputs used in 2017 by country and fuel type. European Environment Agency (2019) 

An important factor affecting the air quality is also the technology used for generating 

energy. This is especially important when burning fossil fuels, because old technologies are 

characterized by much lower energy efficiency and contribute to the emission of much more 

harmful gases and dust into the air. Another factor is the use of filters that allow the retention 

of the vast majority of harmful substances that do not get into the air. However, it should be 

emphasized that mainly large industrial plants and power plants are equipped with this type 

of installations. Smaller installations, such as home boiler rooms, are not equipped with any 

filters, which is particularly noticeable during the heating season (Dzikuć et al., 2017). 

An additional problem is the fact that a large proportion of single-family houses in Poland 

do not have adequate thermal insulation, which increases the consumption of thermal 
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energy, which is often produced using energy-inefficient boilers. It is estimated that 

approximately 3.5 million flats, mainly single-family buildings, require thermal 

modernization in Poland (Piwowar, 2019; Junga et al., 2020). 

The last three decades have been a period in which excessive emission of harmful 

substances has been largely reduced, the source of which was industry and the energy sector 

(Leisen et al., 2019; Garba et al., 2020). Although the CO2 emission has still not been reduced. 

However, this will not be done in the coming years because the energy sector in Poland is 

based on coal and it will be possible to switch it to other sources only in the long run (Szufa 

et al., 2020b; Romanowska-Duda et al., 2020; Piwowar & Dzikuć, 2019). Currently, industry 

in Poland meets ecological standards (especially large enterprises). However, the air quality 

is greatly affected by heating buildings, road transport (Dzikuć et al., 2017; Laskowski et al., 

2019; Bielaczyc & Woodburn, 2019), agriculture and small businesses. It should be 

emphasized that heating single-family houses using old, energy-inefficient boilers, in which 

low-quality fuel is burned, has the greatest impact on poor air quality in Poland. 

According to the report of the European Environment Agency (EEA) entitled “Air 

quality in Europe – 2018”, Poland is one of the countries with the most polluted air in the EU. 

According to EEA, there are 19 out of 20 cities most polluted by B(a)P in Poland. EEA 

analysed data on air pollution in 2016 in over 2.5 thousand cities from 41 European countries 

(including all EU countries). The concentration of suspended dusts (PM2.5 and PM10), 

carcinogenic B(a)P, nitrogen oxides as well as sulfur and ozone compounds were tested. 

Unfortunately, Polish cities are among the most polluted in the EU. According to the 

guidelines, WHO indicates that the average annual B(a)P concentration should not exceed 

1ng/m3. However, in many cities in Poland this level is exceeded many times during the 

heating season, e.g. in Nowa Ruda, the B(a)P level is almost 18 ng/m3. Unfortunately, Nowa 

Ruda is not the only city in Poland where the level of B(a)P is exceeded several times. 

Moreover, the excessive concentration of particulate matter in the air, PM2.5 and PM10, 

means that Polish cities are also among the infamous leaders in the EU's most polluted. 

It should be emphasized that in recent years in Poland the level of B(a)P emission has 

been at a similar level (Table 1). Poland is not the only country in the EU where the B(a)P 

concentration in the air has not been reduced in recent years (Czyżewski et al., 2020). 

However, in Poland, B (a) P emissions are the highest in the entire EU. The problem of 

excessive concentrations of B(a)P in the air does not only apply to highly industrialized and 

densely populated areas. Also, less industrialized regions (Kopczyński et al., 2017), where 

the population density is lower than in other parts of the country, may be excessively 

contaminated by B(a)P. 

Analyzing the distribution of the average annual normative value of the concentration 

of B(a)P contained in PM10 in Poland in 2017, it should be noted that the problem concerns 

almost every major town in the country. The results of B(a)P concentration in the air obtained 

in 2017 indicate a significant exceeding of the target level specified for this substance in all 

zones where measurements were carried out (Dzikuć, 2013). Due to significant exceeding of 

permissible concentrations of B(a)P in the air in Poland, almost all zones were included in 

class C, which creates the obligation to develop air protection programs. Only 3 zones out of 
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Table 1. Member State contributions to EU emissions of B(a)P. European Environment Agency (2019) 

Member State Benzo(a)pyrene (Mg) Change (%) Share in 

EU-28 (%) 

1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 1990- 

2018 

2017- 

2018 

1990 2018 

Austria              -83 -0.9 2.3 0.9 

Belgium 15 12 9.6 7.7 5.3 4.7 4.0 3.9 2.6 2.7 2.8 2.6 2.6 -83 -0.9 2.3 0.9 

Bulgaria 83 77 1,900 3,429 20 31 39 43 100 106 101 71 4.9 -94 -93.0 12.2 1.8 

Croatia 7.0 5.7 5.1 6.3 6.0 5.7 5.6 5.5 4.8 5.4 5.2 5.0 4.8 -32 -3.7 1.0 1.7 

Cyprus 2.4 1.9 1.1 0.7 0.2 0.2 0.2 0.1 0.1 0.2 0.1 0.1 0.1 -95 10.1 0.3 0.0 

Czechia 91 60 17 14 17 17 17 17 16 16 16 16 16 -83 -2.6 13.5 5.7 

Denmark 3.5 3.6 3.0 3.1 2.5 2.2 2.2 2.2 2.0 2.2 2.3 2.3 2.2 -36 -1.1 0.5 0.8 

Estonia 2.4 2.8 2.4 2.1 2.4 2.0 2.0 2.1 2.0 2.0 2.0 2.2 2.2 -5 0.1 0.4 0.8 

Finland 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 21 -0.4 0.0 0.1 

France 13 13 9.8 7.3 6.0 5.1 5.5 5.8 5.0 5.0 5.1 5.0 4.7 -63 -4.7 1.9 1.7 

Germany 139 48 31 23 35 31 35 37 29 30 28 29 28 -80 -2.9 20.6 10.3 

Greece 37 40 39 39 35 36 36 36 32 31 30 31 31 -16 0.9 5.4 11.3 

Hungary 26 9.9 8.5 7.8 9.6 11 12 12 9.4 9.9 10 9.8 8.0 -69 -18.4 3.9 2.9 

Ireland 14 8.6 6.1 5.6 5.2 4.9 4.7 5.1 4.4 4.3 4.0 3.6 3.7 -73 3.9 2.0 1.4 

Italy 10 11 11 12 21 14 19 19 17 18 17 19 17 67 -10.2 1.5 6.1 

Latvia 6.3 6.0 6.1 4.8 3.6 3.7 3.6 3.2 3.1 2.6 2.5 2.8 2.9 -54 3.8 0.9 1.1 

Lithuania 6.4 3.1 3.2 3.6 3.8 3.8 3.8 3.7 3.4 3.1 3.2 3.2 3.2 -51 -0.9 0.9 1.2 

Luxembourg 1.2 0.6 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.1 0.2 0.2 0.2 -85 10.2 0.2 0.1 

Malta 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 -96 -93.8 0.0 0.0 

Netherlands 4.9 2.9 1.8 1.9 1.8 1.8 1.7 1.7 1.7 1.7 1.6 1.6 1.6 -68 -2.2 0.7 0.6 

Poland 101 123 73 93 101 87 87 82 72 72 75 75 73 -27 -2.1 14.9 26.6 

Portugal 8 7 6 5 4 4 4 4 4 4 4 4 5 -39 9.1 1.1 1.7 

Romania 17 10 16 18 20 18 19 18 18 18 18 17 17 5 -0.2 2.5 6.4 

Slovakia 15 8.3 7.7 9.4 8.8 8.4 8.7 8.1 6.6 7.1 7.3 7.1 6.2 -59 -12.8 2.2 2.3 

Slovenia 2.8 2.2 2.0 2.4 2.5 2.5 2.4 2.5 2.0 2.2 2.2 2.1 1.9 -31 -8.9 0.4 0.7 

Spain 30 25 27 26 30 30 26 31 26 29 32 28 28 -8 -1.0 4.5 10.1 

Sweden 6.2 6.3 4.9 5.3 3.4 3.3 3.1 3.0 2.8 2.7 2.7 2.6 2.3 -64 -13.6 0.9 0.8 

United Kingdom 35 23 6.9 6.0 7.8 6.8 7.8 8.2 7.2 7.8 7.9 7.7 8.1 -77 4.7 5.1 2.9 

EU-28 (a) 676 511 2,199 3,735 351 334 350 354 374 382 381 348 275 -59 -21.1 100 100 

EU-28 (b) 676 511 2,199 3,735 351 334 350 354 374 382 381 348 275   

(a) Sum of national totals, as reported by EU Member States and the United Kingdom. (b) Sum of sectors. 
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Figure 2. B(a)P concentrations in 2017 and number of stations considered for each country. World Health 

Organization (2020) 

46 examined, i.e. the city of Koszalin, the city of Olsztyn and the Tri-City Agglomeration were 

qualified to zone A, which means that only these 3 locations are characterized by no 

exceedances of B(a)P concentrations in the air (Inspectorate of Environmental Protection 

2018). The scale of excessive concentrations of B(a)P in the air that occur in Poland is clearly 

illustrated in Figure 2. 

Figure 2. is based on the annual mean concentration values. For each country, the 

number of stations considered (in brackets), and the lowest, highest and average values (in 

ng/m3) recorded at its stations are given. The rectangles mark the 25th and 75th percentiles. 

At 25% of the stations, levels are below the lower percentile; at 25% of the stations, 

concentrations are above the upper percentile. The upper horizontal line marks the 

concentration of 1.0 ng/m3. The lower horizontal line marks the estimated air quality RL. The 

graph should be read in relation to Map 6.1, as a country's situation depends on the number 

of stations considered. The highest value for Poland, 22.7 ng/m3, is out of the graph for 

representation purposes. 

When analysing air pollution in Poland, the CO2 emission should not be neglected, 

although from the point of view of residents, excessive CO2 may seem like a smaller problem, 

because this greenhouse gas does not directly affect the quality of the environment and 

human health in a short period of time. In the long run, however, the excessive CO2 emission 

can be harmful to humans due to the deterioration of the quality of life through global 

warming, which in turn can cause more frequent rapid atmospheric phenomena (Dai et al., 

2015). However, the effects of global warming can be observed more and more often not only 

in the world, but also in Poland. These include violent atmospheric phenomena and melting 

of glaciers (Szufa et al., 2020a). 

According to Eurostat estimates, the level of CO2 emission from energy consumption in 

2018 fell by 2.5% in the EU compared to 2017. CO2 emissions are an important factor affecting 

global warming and account for around 80% of all EU greenhouse gas emissions. It should 

be emphasized that, according to Eurostat estimates, while CO2 emissions fall across the EU, 

in Poland it has increased. The increase in the share of CO2 emissions in Poland results from 

economic growth and the fact that the energy sector is based in 80% on coal, whose 

combustion is the main reason for the increase in CO2 emissions (Woźniak & Pactwa, 2018). 
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Poland will be forced to reduce CO2 emissions in the future not only because of the EU policy, 

but also for economic reasons, as prices of CO2 emission allowances have increased several 

times over the past several months. The Polish economy, which is dominated by coal, will be 

less competitive compared to countries whose energy systems are based more on renewable 

energy or nuclear energy. High prices of CO2 emission allowances in the long run will force 

greater activity in Poland in the implementation of low-carbon solutions that have not been 

economically justified until now (Costantini et al., 2019). 

3. The Impact of Air Pollution on Life Quality 

Excessive amounts of harmful substances in the air affect many aspects of human life 

and the environment. Regardless of whether the analysis will include substances that are felt 

by people in a short period of time, e.g. B(a)P. Also important are gases that affect the 

environment and, consequently, people's quality of life, such as CO2, whose impact is spread 

over time, but changes caused by rising average temperatures on the earth are noticeable and 

can be very severe for the inhabitants of most regions of the world. Repeated heat waves 

during the summer, which are especially dangerous for older people, can increasingly lead 

to tens of thousands of deaths. 

Despite actions taken to reduce emission in Poland, concentrations of harmful substances 

in the air are still often exceeded and the air quality in Poland is one of the worst in the entire 

EU. Poor air quality not only contributes to the deterioration of living conditions of residents, 

but also affects the need to incur additional costs associated with the absence of sick 

employees in the workplace. Moreover, it is estimated that about 47.5 thousand people die 

every year in Poland due to poor air quality (Table 2) (World Health Organization, 2020). 

Which significantly exceeds the EU average. This result is mainly affected by air pollution 

with PM2.5 suspended dust, which is characterized by almost the highest annual average. 

Only Bulgaria is more polluted with 2.5 dust. Poor air quality, caused by excessive emission 

of particulate matter, is not a new problem in Poland and has been recorded in principle since 

the beginning of measurements of airborne concentrations of this harmful substance. In 

contrast, Poland has slightly lower NO2 pollution than the EU average and close to the 

average ozone concentration. 

Extreme weather events can, as a consequence, lead to the loss of health or lives of many 

people and paralyze the conduct of business. The resources needed to rebuild damaged 

infrastructure are often calculated in millions of euros. Much of the damage is conditioned 

by extreme weather phenomena. In addition, higher air temperatures affect the length of the 

growing season, not only in Poland and the EU, but in many places around the world. The 

flowering and harvesting season for cereals is accelerating, which may bring some positive 

changes in regions that have hitherto had a cooler climate, e.g. northern Europe (Kibria et al., 

2018). However, a more serious problem is the increase in temperature, which may lead to a 

decrease in the amount of rainfall, thereby reducing crop yields in central and southern 

Europe, including Poland. 

Another effect of excessive human interference in the environment through excessive 

emission of gases and dust into the air is the melting of glaciers and rising sea and ocean 
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levels, which will flood the areas previously inhabited by people and used by them for the 

purposes of agriculture or running business activities. The oceans' temperature rise 

accelerates the metabolism of organisms and increases their oxygen consumption. This 

reduces the oxygen concentration in the water and, as a consequence, can lead to a situation 

where some of the marine waters begin to die. 

Table 2. Premature deaths attributable to PM2.5 and NO2 exposure in the EU-28, 2015. European 

Environment Agency (2019) 

Country 
Population 

(1,000) 

PM2.5 NO2 

Annual mean 

(a) 

Premature 

deaths (b) 

Annual mean 

(a) 

Premature 

deaths (b) 

Austria 8,576 13.3 5,900 19.8 1,200 

Belgium  11,237 13.0 7,400 20.9 1,500 

Bulgaria  7,202 24.1 14,200 16.1 640 

Croatia  4,225 17.4 4,500 17.3 430 

Cyprus  1,173 16.9 750 14.1 30 

Czechia  10,538 17.0 10,100 16.6 490 

Denmark  5,660 9.7 2,800 10.5 80 

Estonia  1,315 6.7 560 8.2 <5 

Finland  5,472 5.3 1,500 8.8 40 

France  66,488 11.9 35,800 17.9 9,700 

Germany  81,198 12.3 62,300 20.0 13,100 

Greece  10,858 19.1 12,000 18.1 2,300 

Hungary  9,856 18.9 12,800 18.0 1,300 

Ireland  4,629 6.5 1,100 7.6 30 

Italy  60,796 18.5 60,600 24.9 20,500 

Latvia  1,986 10.6 1,600 12.1 130 

Lithuania  2,921 11.7 2,600 12.2 70 

Luxembourg  563 12.0 240 19.9 50 

Malta  429 12.8 240 16.5 20 

Netherlands  16,901 12.3 9,800 20.5 1,900 

Poland  38,006 21.6 44,500 15.6 1,700 

Portugal  9,870 9.8 5,500 15.7 890 

Romania  19,871 18.1 25,400 14.9 1,300 

Slovakia  5,421 19.1 5,200 16.9 240 

Slovenia  2,063 17.4 1,800 16.7 160 

Spain  44,154 12.7 27,900 21.2 8,900 

Sweden  9,747 5.9 3,000 10.8 110 

United Kingdom  64,875 9.4 31,300 19.7 9,600 

EU-28  506,030 13.9 391,000 18.9 76,000 
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4. Potential for Low-Carbon Development Activities 

The implementation and maintenance of sustainable low-carbon development in Poland 

will require the involvement of significant financial resources. Although low-carbon 

solutions are considered expensive and they are often perceived as an additional burden for 

the economy, these expenses should be combined with the costs of developing coal energy, 

the costs of which will grow in the future, including due to the rising costs of coal extraction, 

which must be extracted from less accessible places, and the rising costs associated with the 

CO2 emission charges. A completely different problem is the fact that this raw material is 

running out. EU member states, including Poland, allocate significant funds to low-carbon 

development. However, in some countries CO2 emissions are rising and emissions of harmful 

substances such as particulate matter remain at a similar level. 

National governments are already aware that in the future it will be necessary to 

completely abandon fossil fuels. Of course, this raises many problems, such as the loss of jobs 

for people employed in the energy sector. It should be emphasized that people will need 

energy and that, along with reducing energy production by burning coal, it will be necessary 

to develop renewable energy sources, in which employees will also be needed (Leseure et al., 

2019). Moving to an economy that will be more based on renewable energy requires time and 

resources, especially in a country like Poland, whose energy sector is 80% coal-based. It 

should be emphasized that, in line with the Europe 2020 strategy, the EU allocates in its 2014-

2020 budget almost 1 trillion euros for sustainable growth, jobs and competitiveness. At least 

one-fifth of the EU budget for 2014-2020 will be allocated to the transition to a low-carbon 

European economy. Giving up the use of fossil fuels for renewable energy is very difficult 

and will require a change in the entire energy system (Mikielewicz et al., 2019). 

Limiting the burning of fossil fuels is currently one of the most important conditions for 

reducing greenhouse gas emissions to the atmosphere. Solid fuels are among the most 

important elements of the global energy system and meet the demand for electricity and heat 

(Tucki et al., 2019b; Szatyłowicz & Skoczko, 2019). 

The implementation of low-carbon development in Poland is conditioned by many 

factors. The economic factor is particularly important. The excessive amount of gas and dust 

emitted into the air is due to many reasons. One of them is long-term neglect, which is 

associated with the lack of regulations limiting the emission of harmful substances into the 

air from home boiler rooms. It is only in recent years that solutions have begun to be 

implemented whose effects are not yet visible. While industrial emissions have been 

significantly reduced, no solutions have been introduced that would significantly reduce a 

diffuse emission. The problem is possible to solve because most EU countries with a similar 

climate are doing much better than Poland. In Poland, there have been no legal solutions 

explicitly prohibiting the use of certain fuels and technologies for energy production.  

In addition to do's and don'ts, solutions that support the implementation of low-carbon 

technologies should be expanded (Adamczyk et al., 2017) The Clean Air program, launched 

in September 2018, aimed at reducing harmful gas and dust emissions to the air, has not yet 

led to a noticeable reduction in emissions. The Clean Air Program assumes the granting of 
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subsidies and loans aimed at the organic emission of gases and dust to the air from existing 

single-family residential buildings or to avoid the emission of air pollution from newly built 

residential buildings (Adamczyk & Dylewski, 2017). The budget of The Clean Air program 

is 103 billion zlotys. The implementation of the program is expected to last until 2029. 

Unfortunately, for The Clean Air program to achieve and lead to thermal modernization of 

about 3.5 million residential buildings, it would be necessary to sign three hundred and 

several dozen thousand contracts each year. However, during the first 10 months of operation 

of this program, about 30,000 applications were considered positively. Despite the 

considerable financial resources provided for limiting the emission of harmful substances 

into the air, the effectiveness of the solutions introduced in 2018 can be assessed only in a few 

years (Poór et al., 2015). 

To effectively reduce gas and dust emissions to the air, various solutions should be 

implemented in parallel. Considering that in Poland, heating of single-family buildings has 

a large share in gas and dust emissions to the air, the possibilities of reducing pollution 

caused by burning fossil fuels in home boiler rooms should be analysed. For this purpose, 

the LCA technique is helpful, which indicates how to identify more environmentally friendly 

ways to generate energy needed for heating buildings (Zarębska & Dzikuć, 2013; Barros et 

al., 2020). 

LCA is a technique that allows comparing different types of boilers for heating 

apartments and indicate a solution that will burden the environment the least. The LCA 

assessment takes into account the entire life cycle of a product, from raw material extraction 

and processing, through product manufacturing, distribution, use, reuse, maintenance, 

recycling and final disposal, and transport. The International Organization for ISO 

Standardization defines LCA as a technique for assessing environmental aspects and 

potential impacts associated with a product (Burchart-Korol et al., 2018, Adamczyk & Dzikuć, 

2014). 

The road transport sector has a significant, untapped potential for the development of a 

low-carbon economy (Tucki et al., 2019a; Bogacki and Bździuch, 2019). The growing number 

of cars in Poland significantly contributes to increasing greenhouse gas emissions. In Poland, 

cars that do not meet current environmental standards dominate, because they were often 

manufactured several years ago. The average age of a car registered in Poland is 13 years. It 

is necessary to look for solutions that reduce the number of old cars traveling on Polish roads. 

This can be achieved by supporting users when buying cars that will be less harmful to the 

environment and improve the functioning of public transport, which can contribute to giving 

up the frequent use of their own car. 

5. Conclusions 

The article indicates the aspects of low-carbon development and indicates some of the 

actions that can effectively reduce emissions to the air. It should be emphasized that the 

implementation of the indicated solutions will be easier with the growing social acceptance, 

which is the result of the need to live in a clean environment and the use of products that 
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have been produced using low-carbon technologies. However, to increase social acceptance 

for implementing low-carbon solutions, educational activities will be necessary. 

In order to ensure low-carbon development, it will be indispensable to implement 

solutions that will not be approved of by everyone, such as various orders and bans. An 

example of such a solution successfully used in many European cities is the introduction of a 

ban on entering city centers for cars that do not meet current ecological standards. It will also 

be necessary to enforce existing legal solutions more effectively. These activities must be 

carried out in a wide range. On the one hand, it is vital to give up several million old type 

boilers that are used to heat single-family buildings. These boilers can be replaced by more 

ecological solutions such as heat pumps, however, to be implemented on a large scale, 

financial support from the state is necessary. 

It is urgent to accelerate the reduction of electricity generation in hard coal and lignite 

power plants. For this purpose, it is crucial to create to a greater extent more opportunities 

for renewable energy development. The growing energy needs of a developing country 

require new production capacity. Low-carbon solutions should be promoted, which due to, 

among others EU climate policy, may turn out to be much more economical in the next few 

years. Micro installations that can be located near almost every single-family building may 

prove to be particularly beneficial. The development of distributed energy will also reduce 

the need to transmit energy over long distances, which is necessary in the case of dominance 

of large coal power plants. 
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