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Abstract: In Poland, in 2021, an increase in demand for electricity was recorded, and hard coal
and lignite power plants still had a dominant share in its production. Another source of electricity
was renewable energy sources (RES), mainly wind farms. Young people in Poland are aware that
electricity is not only its production, but also consumption in households. Therefore, it is also
essential to properly educate young people, aiming at a cost-effective, sustainable lifestyle, in relation
to electricity consumption. The article presents the current state of the electricity generation sector in
Poland along with the proposed changes in this respect, in particular in terms of the development

prospects for the use of renewable energy sources and the influence of government administration on
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consumption in Poland in 2020 was 165,532 GWh, while domestic electricity production was
152,308 GWh. This means that energy consumption exceeded its production by 13,224 GWh.
For comparison, the difference in 2019 was 10,624 GWh [2].

It is worth noting that in 2020, i.e., in the year of the COVID-19 pandemic, a record
was achieved in terms of the amount of electricity imported by Poland. This amount was
as much as 12.5 TWh, which means an increase by 20% compared to 2019. The amount of
imported electricity was very important for Polish industry, enterprises, and households,
because due to the government’s preference for coal as the main energy raw material,
Poles currently pay the most for electricity among all European countries [3]. The highest
electricity consumption in Poland in 2020 was in the industrial sector (34.6%), followed
by households (18.6%) and the energy sector (15.3%) [4]. In the provinces where the study
was conducted, electricity consumption in 2020 accounted for 7.1% of total consumption,
in the Lubelskie Province—3.7%, and in the Podkarpackie Province—3.4% [5].

Nowadays, it is very difficult to imagine household prosperity without the use of
electricity. All farm equipment requires electricity supply. In Poland in 2020, there were
about 38.5 million persons, operating in 14.6 million households, of which 48.6% lived in
urban areas, 28.5% in rural areas, and 23.0% in urban-rural communes [4]. On average,
there are 2.6 people per household. The average area of a Polish flat was 82.1 m?. A
one-person household uses an average of about 900 kWh per year, which gives an average
consumption of 75-116 kWh per month. On the other hand, the next person on the
farm consumes approximately 500 kWh per year, i.e., 42 kWh per month. The general
parameters of electricity consumption indicate a greater consumption of urban rather than
rural residents [5-9].

Data from [5] show that 56.9% of households have a gas-electric cooker, and 20.2%
have an electric cooker. Poles use electricity to illuminate their homes and for this purpose
they buy energy-saving LED bulbs (70% of Polish households do this). According to
data [5], the most popular devices among Poles are a TV set, a washing machine, a fridge-
freezer, a radio (cassette player, tower), a laptop, a dishwasher, a printer (multifunction), a
desktop computer, a home theater, a rotary washing machine, a washer-dryer, and a tumble
dryer [10].

Usually, residents, especially young people, are not aware of how much electricity
our home appliances consume. Therefore, society should be made aware that the largest
consumers of electricity in households are induction hob (748.2 kWh per year), electric oven
(496.4 kWh per year), refrigerator (270.0 kWh per year), and electric kettle, dishwasher,
computer stationary, vacuum cleaner, washing machine, laptop, TV set, microwave oven,
iron, and mobile phone (2.48 kWh per year) [11].

The energy awareness of Poles, in the context of the ongoing discussion on the devel-
opment strategy of the Polish energy sector, should go beyond the decision-making circle
of government institutions, parliamentary, and senate committees [12]. Poles do not expect
the government to support coal-based energy, but many believe that coal resources should
be used in the energy sector. Research [12] shows that 48% of respondents believe that the
state should control the energy market in order to ensure energy security for the society. At
the same time, respondents argue that the state should allow private energy producers and
suppliers to operate. On the other hand, 33% of respondents to [12] believed that securing
energy supplies belongs to the government and that the entire sector should be organized
and controlled by the state. Meanwhile, 11% of respondents [12,13] claimed that the state
should not, in principle, interfere in the energy market, and energy should be produced
and sold by various suppliers [13].

Meanwhile, the results of the study [14] show that Poles are not interested in the energy
sector, but at the same time are concerned about the impact of greenhouse gas emissions
on the natural environment. Unfortunately, the lack of interest is mainly characteristic of
young people, who should think about how the path of economic development and the
environment in which they will live, work, and rest will change. The results show that
Poles are very sensitive to the price of energy. Many of them choose green technologies,
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but when there is a need to incur additional costs, they quickly abandon them. Here, there
is a great need for education on this subject—efficient use of energy and the growing role
of new technologies in the energy sector. Poles, when asked whether they are interested in
energy as a branch of the economy, declare that this topic is not of interest to them [13,14].
Among the respondents, 66.5% do not follow current events in the field of energy, only
17.8% expressed their interest, and 15.7% were unable to answer unequivocally [14]. In
addition, it is worth noting that the greatest interest in energy (22%) is among people over
60. Unfortunately, this share drops to 10% in the case of respondents up to 29 years of
age [13,14]. Poles are sensitive to the price: for most of the respondents, the price is more
important than the certainty of supply and the source of energy, but young people more
often chose renewable energy sources, even at the cost of a higher price [14].

The results of the research conducted by IBRiS (Institute for Market Research and
Social Research—Polish non-governmental organization dealing with market and public
opinion research) show that more than half of the respondents (54%) believe that an increase
in the price of electricity is inevitable, 46% of respondents say that they can pay more if
they invest in green energy, and 41% are willing to pay extra for electricity if it is produced
from renewable energy sources [15].

The research results of the Public Opinion Research Center [16] indicate that people
aged 18-34 suggest that in 2035, 33% of electricity should be generated from coal, 18.5% from
gas, 33.5% from RES, 10.5% from nuclear energy, and 4.5% from other sources. However, in
2050, according to research [16], the structure of energy sources will be as follows: 15.5%
from coal, 17% from gas, 47.5% from renewable energy, 16% from nuclear energy, and 4.5%
from other sources. It can therefore be seen that young people emphasize the importance
of reducing electricity production from coal sources and, increasing, electricity production
from renewable energy sources and nuclear energy [16].

Awareness of the correct consumption of electricity, is an extremely important element
of modern life. It is not only about financial issues, but also about environmental issues.
Young people should be made aware of how to rationally control the amount of energy used.

Almost half of Poles consider themselves to be energy savers [17,18]. Among the ways
to save electricity, Poles mainly mention using energy-saving light bulbs (92%), turning off
the light outside the house (89%), not putting warm food in the refrigerator, starting the
washing machine and dishwasher only when it is full. As many as 92% of respondents [18]
declared that they save electricity, and 82% declared that they attach great importance to it.
Poles save mainly due to financial reasons (84%), and for as much as 80% the motivation is
to care for the natural environment [17]. This is particularly important because in Poland
there are approximately 200 million household appliances in use that consume significant
amounts of electricity [18].

1.2. World Trends in Energy Production in the 21st Century

The increasing number of inhabitants of the Earth, the rising standard of their lives,
which is only slightly in line with the style of minimalism and consumerism, and the
style of minimalism of wealth [19,20], force an increasing demand for raw materials and
energy. Data from United Nations [21,22] show that the population in 2030 will increase
to 8.6 billion, and in 2050 there will already be 9.8 billion people in the world, while in
2100 there will be as many as 11.2 billion. Such an increase in the human population will
increase the demand for fuel and energy [23,24]. Growth in energy demand is expected to
be greatest in Asia [7]. Other data show that India’s energy demand will increase by 30%
by 2040, and the country’s share of global energy consumption will then reach 11% [23-25].
Many experts believe that developing countries in Asia account for two-thirds of global
growth in energy demand [26]. Much of the demand is also from the Middle East, Africa,
and Latin America [25].

In Poland, a decline in the human population is expected in the coming years. In
2050, the number of people residing in Poland, i.e., people staying in our country for at
least 12 months, will amount to 34 million, 856 thousand [24,27,28]. After 2030, in each
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five-year period, a decrease in the number of Poles is expected by over 500,000, with the
highest losses expected in the years 2035-2045. During these 10 years, therefore, a decrease
in the number of inhabitants of Poland by 1.24 million is forecast [24]. Taking into account
the above fact, and at the same time the continuous development of the country in order
to achieve a standard of living in Poland similar to that of the richest countries [29], the
demand for primary energy will continue to grow. On the other hand, in recent years in
many developed countries, the phenomenon of further development has been observed
with the simultaneous maintenance of the constant level of energy consumption or even
its decrease [24,29]. It is related to the increase in the efficiency of energy use [30]. This
direction of development in the energy industry is currently the most probable [26,27].

The structure of fuel demand is also likely to change in the future [31]. Coal will
be less and less important, while the importance of renewable energy sources (RES) will
increase [32]. It is predicted that RES will cover 40% of the increase in primary energy
demand, and by 2040, RES will account for 80% of new capacity in the European Union (EU),
while the production of electricity after 2030 in the EU will come mainly from wind [30].
On the other hand, in other regions of the world, distributed generation will be developed,
based on photovoltaic systems installed in households and enterprises [25,27].

For several years, the consumption of coal has been decreasing in the world, which is
caused by concerns for the protection of the environment. In order to transform its economy
into a resource-efficient and competitive economy, the European Union has introduced the
European Green Deal, which will help to achieve zero greenhouse gas emissions by 2050
net and decoupling economic growth from resource consumption [33,34]. On the other
hand, the importance of natural gas as a fuel, that is much less harmful to the environment,
is growing. Crude oil has been the main fossil fuel for years, and its share in energy
consumption, the primary one, is currently the largest [35]. However, it is predicted that
the strong development of electromobility will also result in a decrease in demand for oil in
future petroleum [24,25,31,32].

Depending on the scenario for the development of energy in the world [4], the con-
sumption of coal will be diverse over the coming years and will depend on the direction
of changes in the Global Energy Policy [24]. If the current policy of obtaining and using
fuels and energy is continued (the Carrent Policies of Energy scenario), the demand for
coal will continue to increase, and in 2040 it will exceed 7000 million tones [21,24,25]. In
the case of the “New Policies of Energy” scenario, the demand for coal will only slightly
increase, compared to 2016 [31]. In Poland, the share of coal in the consumption structure
of primary energy carriers will depend primarily on the prices of CO, emission allowances,
coal supply capacity, and the development of the domestic gas sector [36]. Especially
high prices of CO, emission allowances have the greatest impact on the costs of electricity
generation in our country and may displace coal from the fuel structure of Poland [37].

Until 2025, changes in oil demand will depend on the currently implemented fuel
efficiency policy for vehicles [30-32]. It is forecasted that only after 2025 will the demand
for crude oil start to decline [24]. The “New Policies of Energy” scenario is characterized
by a steady upward trend in crude oil prices by 2025 [21,22]. On the other hand, the
“Sustainable Development Policies of Energy” scenario assumes that the demand for crude
oil will remain at almost the same level, as it is today (a decrease of only 1.0 million
barrel/day), but after 2025 the decrease in consumption of this primary raw material will
be sharp, similar to coal, and in 2040, the demand for crude oil will amount to 25.9 million
barrel/day, which means a 36.4% decrease [24-20].

By 2040, the demand for gas will increase by 45%. Industry [24,36,37] will have a
very large share in this growth. In a dozen or so years, the share of gas in the energy
sector will also increase due to the declining importance of coal in this sector [37]. Gas and
renewable energy sources (RES) will be able to take its place [38—40]. Only the “Sustainable
Development Policies of Energy” scenario predicts a decrease in gas consumption, but the
decrease is very slow, as gas, as a cleaner source of energy, will replace coal withdrawn from
the power industry [31,32]. The forecasted demand for natural gas in Poland, according
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to the Polish Energy Policy, still in force until 2030 [29,36,37], provides for a systematic
increase in gas consumption until 2030.

The increase in the share of renewable energy sources (RES) will be observed not only
in the power industry, but also in the heating sector and in transport sector, where its share
will double. China will be the leader in the development of renewable energy sources,
followed by the United States, the European Union, and India [41]. In the “Sustainable
Development Policies of Energy” scenario, a coordinated implementation of energy effi-
ciency and renewable energy sources is forecast [24,35]. Such actions are necessary in order
to reduce greenhouse gas emissions. These measures are expected to reduce 40% of emis-
sions [34]. It is estimated, that by 2030, electricity generated from wind and sun will jointly
account for the largest share of electricity production in the world [29,30]. Technological
improvements and reduction of production costs have made renewable energy sources,
especially wind and photovoltaic energy, a very fashionable and dynamic industry in the
world [23-25,38].

Due to limited energy resources and the consequences of climate change, the unlim-
ited increase in energy demand and consumption is unsustainable in the long run. A
profound energy transformation seems inevitable. Four scenarios have been presented in
the development of the Polish energy sector until 2050 [39,40]:

e  Coal scenario—based mainly on coal, it assumes the construction of new hard and
brown coal mines, with the share of RES in 2050, amounting to 17%.

e Diversified scenario with nuclear power emphasizes a balanced mix of energy tech-
nologies exclusively from nuclear power, instead of lignite power plants. The share of
renewable energy sources in this scenario by 2050 would be 38%, and CO, emissions,
in relation to the coal scenario, would be 69% reduced.

e Diversified scenario without nuclear power. Similar to the previous one, but replacing
energy production in nuclear energy with increased production from natural gas and
RES, the share of which is 50%, and CO, emissions are 70% reduced, compared to the
coal scenario.

e Renewable scenario. Gradual phase-out of coal-based energy, the share of energy
from renewable sources increases to 73%, and the emission of CO; is the lowest,
representing 60% reduction in relation to the coal-based scenario.

Thus, the structure of both obtaining and consumption of primary energy is changing,
although the demand for it is constantly growing [41-43]. Moreover, the share of coal in the
global primary energy consumption will probably decrease in the coming years [22,31,36],
and the share of gas will increase [24]. Gas is also a fossil fuel but burning it does not
cause such harmful environmental effects as coal [24]. In the coming years, crude oil will
still be the dominant energy raw material, but the developing market of electric cars [35]
will result in a gradual withdrawal from the use of internal combustion engines and thus
the demand for this primary fuel will decrease [29-32]. It should be noted that the global
consumption of renewable energy sources is steadily increasing, and this trend is likely to
continue and gain momentum [22,34,35].

2. Research Methodology

The climate policy of the European Union [34,35] poses serious and long-term chal-
lenges for the Member States. The European Green Deal will require significant changes,
including economic ones, which are expected to lead to net zero emission in 2050 [33].
Young people, currently entering the labor market, choose a specific path of creating the
quality of life [19,20]. Their social attitude, the level of consumption, the perception of
energy sources, and climate change, as well as their lifestyle, will be key in implementing
the current strategic directions for the next 30 years. Hence the research problem concern-
ing the perception of the production and consumption of electricity by young people in
south-eastern Poland.

The aim of this research was to broaden the knowledge of young people’s opinions
on energy production and consumption. The results of the research can be used to create
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long-term directions of energy policy, and to build a social attitude of sustainable energy
consumption. The following research questions were asked in the paper:

Do young people want to reduce the consumption of raw materials and energy?
What do young people think about global climate change?

What directions of the energy policy are expected by young people?

Does the perception of the production and consumption of electricity depend on the
sex of young people?

In the context of the questions presented, the following research hypotheses
were formulated:

1.  Reducing consumption is seen as a way to combat climate change and excessive
energy consumption.

2. Young people consider climate change to be one of the main contemporary problems
resulting from human activity.

3. Young people prefer renewable energy sources.

Young people expect government support in the energy transformation.

5. The perception of climate problems and the prospects for the production and con-
sumption of electricity depends on the sex of the person.

b

The study was targeted at young adults. As the statistical studies assume young
people are aged 15-24, and then 25-34 years old, this research focuses on younger but
adult youth, i.e., people who have reached 18 years of age. These people already have full
civil rights in Poland, so they can decide on the direction of the state’s development, inter
alia, through democratic elections [42]. Today’s youth generation is the most numerous
in human history, with 1.8 billion young people living on our planet, with around 85%
of these people living in emerging and developing economies, or in fragile states [10]. In
Poland, there are 14,212,400 young people aged 18-34, which accounts for 3.7% of the
population [7,8]. The study was conducted in south-eastern Poland, in the Podkarpackie
and Lubelskie voivodships. As the subject of the research was the social perception of
issues affecting the quality of the natural environment, the area of south-eastern Poland
was selected. This area is characterized by a high quality of the natural environment,
high forest cover, higher than the national average, agricultural character of the region,
and a lower average monthly salary, in comparison with whole the country. Among the
16 voivodships in Poland, the Podkarpackie Voivodship was on the 15th place, and the
Lubelskie Voivodship on the 12th place [7].

The study was cross-sectional and all characteristics were examined at the same
time, so additional attention may need to be paid to other aspects. As a result, future
studies should concentrate on this perspective by designing longitudinal data to obtain
more accurate and quantifiable results. The study was partial, it was not probabilistic.
It was carried out using the diagnostic survey method, the CAWI (Computer Assisted
Web Interview) technique was used. The study was conducted between 24 May and
30 June 2021.

Sample selection was random and non-probabilistic. Initially, access to the question-
naire form was given to several dozen people in both voivodships, who invited subsequent
respondents to the survey. 816 questionnaires were collected, of which 741 were honestly
completed, meeting the research assumptions for the age of respondents and the area of
residence. This means that 9.19% of the collected questionnaires were rejected as unreliable.

The research tool was a questionnaire form containing a number of survey thesis
formulations assessed by the respondents in terms of compliance with their beliefs. The
correctness of the form has been verified by conducting pilot studies.

The assessment was carried out using a five-point, bipolar Likert scale with a neutral
value [44,45]. The values on the scale are marked as follows: 1—definitely not; 2—probably
not; 3—neither yes nor no; 4—probably yes; 5—definitely yes.

The survey theses have been numbered, which were used in the part of the analysis of
the results. The content of the analyzed survey theses was as follows:
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1. Support for restriction of consumption; 2. Depopulation as a mechanism of reduc-
ing anthropopressure; 3. Recognition of climate change as the main problem of modern
civilization; 4. Anthropopression is the main cause of climate change; 5. Climate change
is mainly a business of specific interest groups; 6. The reduction of CO, emissions is
necessary; 7. Global warming is a natural process; 8. The European Union’s climate policy
brings climate benefits; 9. The climate policy of the European Union is a tool of the eco-
nomic game; 10. Renewable energy sources (RES) will cover the growing energy demand;
11. RES have strong institutional support and they threaten coal-based energy; 12. Re-
newable energy is expensive; 13. RES are an unstable source of energy; 14. RES provide
new jobs; 15. RES, like conventional energy sources, damage the environment; 16. Wind
farms have a negative impact on the environment; 17. RES are causing global warming;
18. In the near future, renewable energy sources will replace conventional energy sources;
19. Internal combustion engines will be phased out by 2050; 20. Tendency to participate
in the costs of reducing CO, emissions; 21. No tendency to take stocks; 22. Searching for
products with ecological certificates; 23. Conviction about the high quality of traditional
products; 24. Concerns about genetically modified food; 25 Willingness to pay more for
organic food; 26. Expectation of government support for increasing the share of renew-
able energy sources; 27. Expectation of government support for increasing the energy
efficiency of sold devices; 28. Expecting the government to create tax breaks for thermal
modernization; 29. Expect government support for energy conservation.

Statistical analyses [44,46—48] of the collected material were performed using the
Statistica program. In order to detect clusters in the collected data, an agglomeration cluster
analysis [46,47] was performed. It allows to detect connections between data by separating
clusters in such a way that the degree of connection of objects in a given group is as high as
possible, and with objects from other groups as small as possible.

Ward’s method was used to perform the cluster analysis. It is an effective method
of detecting relationships between objects. This method uses an analysis of variance
approach to estimate the distance between clusters. The algorithm aims to minimize the
sum of squares of deviations of any two clusters that can be formed at each stage of the
linkage [46,47].

The basic descriptive statistics were also calculated, the structure of the scores for
survey theses was analyzed, the mean scores and standard deviations were calculated, and
the Pearson correlation analysis between the selected scores was calculated. Chi-Square
was also calculated in search of differences between the groups according to the sex of the
respondents [48].

3. Results

The studied group of inhabitants of south-eastern Poland were people aged 18 to 24,
the average age was 20.7 years, the middle value (median), Me = 20, was also the most
common value (Mo). In the sex structure of the respondents, women constituted 59.1%,
and men 40.9%. Figure 1 shows the structure of respondents by place of residence and
Figure 2 by level of education. As can be seen from the data presented in Figure 1, the
majority of respondents were city dwellers, the largest group being city dwellers over
100,000. It should be added that there are two such cities in the study area, Lublin and
Rzeszow. Rural residents accounted for 46.8% of the respondents. Among the respondents,
the most numerous group (67.1%) were university students (Figure 2).

Figure 3 shows the results of the analysis of clustering of survey theses using the
Ward’s method, while the descriptions of survey theses are presented in Table 1. The data in
Table 1 contain the percentage structure of survey theses ratings, the mean of these ratings,
and the standard deviation. The survey theses in Table 1 are ranked according to the results
of the cluster analysis. The analysis of the clusters in the “binding distance to the binding
stages” part showed an increase in the distance above y = 58. This value is the cut-off point
of the dendrogram, which allowed for the separation of three clusters.
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Table 1. The structure of assessments of survey theses, as well as assessment mean and
standard deviation.

Percentage Structure of the Grades

Survey Theses Definitely =~ Probably Neither Yes Probably  Definitely x SD *
Not (1) Not (2) nor No (3) Yes (4) Yes (5)

Cluster 1
1. Support for restriction of consumption. 19 9.0 19.3 40.1 29.7 3.87 1.00
3. Recognition of chn}a.te_ chénge as the main 20 70 13.0 333 447 412 101
problem of modern civilization.
4..Anthropopress1on is the main cause of 09 32 8.2 345 53.0 435 0.84
climate change.
6. The reduction of CO, emissions is necessary. 1.3 3.9 12.7 424 39.7 415 0.88
10. R?newable energy sources (RES) will cover the 15 36 13.0 385 435 419 0.90
growing energy demand.
.26. Expectatlon of government support for 0.8 36 175 37.9 401 413 0.88
increasing the share of renewable energy sources.
.27. Expectatlon of government support for . 04 6.6 161 371 378 401 101
increasing the energy efficiency of sold devices.
28. Expecting the. government to create tax breaks for 27 39 165 352 417 409 0.99
thermal modernization.
29. Expect government support for 1.9 34 142 36.7 139 417 093
energy conservation.
14. RES provide new jobs. 15 7.4 27.4 38.1 25.6 3.79 0.96
21. No tendency to take stocks. 3.2 8.2 12.8 37.8 37.9 3.99 1.06
18. In the near fl.lture, renewable energy sources will 40 135 138 41.0 o7 375 112
replace conventional energy sources.
23. (;(?nV1ct10n about the high quality of 23 58 17.9 308 432 407 1.02
traditional products.
25. Willingness to pay more for organic food. 55 12.7 21.5 35.6 247 3.61 1.15
24. Concerns about genetically modified food. 7.0 13.0 22.8 28.7 28.5 3.59 1.22
Cluster 2
8..The Europgan Union’s climate policy brings 46 10.8 414 33.9 93 333 0.95
climate benefits.
20. Tend.en.cy to participate in the costs of reducing 76 126 248 344 206 348 117
CO; emissions.
19. Internal combustion engines will be phased out 10.9 19.2 24.0 2.2 197 3.5 127
by 2050.
22. Searching for products with 17.3 242 238 232 116 288 127
ecological certificates.
Cluster 3
2. DePOpulation as a mechanism of 26.6 2.6 235 127 107 254 1.29
reducing anthropopressure.
15. RES.’ like conventional energy sources, damage 308 36.8 209 8.9 26 216 1.04
the environment.
17. RES are causing global warming. 34.1 34.1 22.7 59 3.1 2.10 1.04
5. Climate change is mainly a business of specific 18.4 281 297 163 76 267 117
interest groups.
9. The climate Pohcy of the European Union is a tool 40 188 40.9 5.9 103 319 0.99
of the economic game.
11. RES have strong institutional support and they 217 30.0 29.6 14.0 47 250 112
threaten to coal-based energy.
13. RES are an unstable source of energy. 9.3 30.4 32.0 19.0 9.3 2.89 111
16. Wll’lFi farms have a negative impact on 13.0 05 26.9 211 6.6 276 112
the environment.
12. Renewable energy is expensive. 6.2 23.1 28.2 30.2 12.3 3.19 1.11
7. Global warming is a natural process. 25.8 30.6 24.8 124 6.3 243 1.18

SD *—standard deviation.

The first agglomeration was the most numerous. It included survey theses concerning
beliefs regarding climate change, directions of government support, and elements of
perceiving the quality of consumed food.

At the initial stages of the agglomeration, survey theses 28 and 29, as well as 26 and
27, were related to the expectations regarding government support for measures aimed
at respecting and saving energy, and these survey theses were related to the belief that
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the growing energy demand could be covered with production from renewable sources
(survey thesis 10). Strong support prevailed in the structure of assessments of these five
survey theses (Table 1).

Another branch in the first agglomeration was the concentration of survey theses
relating to people’s actions related to climate change (survey theses 4 and 6), the high threat
associated with climate change (survey thesis 3) and the need to limit consumption (survey
thesis 1). It is worth emphasizing that the structure of the assessments was dominated by
strong support for anthropogenic causes of climate change and the serious threat associated
with this problem. However, the need to reduce consumption and CO, emissions was most
often assessed at the level of moderate support. Another group of clusters, related to the
above-mentioned ones, was linked by survey theses 14, 21, 18, relating to the perception
of renewable energy perspectives and purchasing behavior. On the other hand, this focus
was related to the next one, which included the respondents’ attitude to high-quality food
(survey theses 23, 25, and 24).

The second cluster included survey theses relating to the effectiveness of the Euro-
pean Union’s activities in reducing greenhouse gas emissions (survey thesis 8). The most
numerous group of respondents (41.4%) assessed these activities as neutral, “neither yes
nor no”. Over half (55.1%) of the respondents declared their readiness to bear the costs of
the climate policy, of which 62.5% moderately (34.4% of all respondents). This cluster also
included survey theses concerning the prospects of the automotive industry (survey thesis
19) and the consumers’ search for quality markings and certificates (survey thesis 22). In
this case, 41.4% of the respondents did not confirm such a procedure.

The last cluster included survey theses that undermine the sense of the European
Union’s climate policy, pointing to the disadvantages of renewable energy and climate
policy motivations. It is worth noting that most of the survey theses in this cluster were
assessed negatively. Almost 70% of negative assessments were recorded in relation to
survey theses 15 and 17, equating the negative impact of renewable energy sources with
fossil energy sources. These survey theses were directly related to the statement about the
necessity of human depopulation (survey thesis 2), negatively assessed by 53.2% of the
respondents. The survey theses relating to the economic motivations of the climate policy
(survey theses 5 and 9) were mostly neutral, which proves that their views are not decisive.
The next group in this agglomeration were (survey thesis 11) concerning the introduction of
RES by force and (survey thesis 13) related to the instability of RES. Regarding this (survey
thesis 13), the least numerous were extreme answers, which proves the lack of conviction
regarding the issue under study. A total of 39.7% denied this survey thesis, which, in the
context of variable renewable energy sources, proves a false perception of renewable energy
among the respondents.

Both the survey thesis concerning the negative impact of wind farms (survey these 16)
and the survey thesis related to the cyclical nature of climate change (survey thesis 7), apart
from the neutral assessments, were mostly negatively assessed. However, survey thesis 12,
relating to the high costs of renewable energy sources, was positively assessed by 42.5% of
the respondents.

The discussed cluster analysis (Figure 3), together with the structure of assessments
of survey theses (Table 1), indicate an unambiguously positive perception of renewable
energy sources in the studied group of people. It can be concluded that the sensitivity of
young respondents is shaped in an environmentally friendly manner, in line with the main
directions outlined by the European Commission.

Table 2 presents the results of the Pearson correlation analysis between the assess-
ments of survey theses diagnosing concern for the climate and other studied issues, which
included: perception of renewable energy sources, respondents’ expectations regarding
government support in the area of energy conservation, as well as consumer behavior of
the respondents. It should be emphasized that the conducted analysis shows relationships
that do not necessarily have cause-and-effect relationships. However, with regard to the
beliefs of the respondents, one can look for a logical coherence.
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Table 2. Pearson’s correlation coefficients between the assessments of survey theses climate concern
and the perception of renewable energy sources, expectations towards government institutions, and
consumer behavior.

Survey Theses 1** 2 3 4 5 6 7 8 9

10 ** 0.085 * 0.030 0.136 * 0.195* —0.114* 0.279 * —0.143 * 0.217* —0.119*
11 —0.107 * 0.037 -0.150*  —0.160 * 0.331 * —0.256 * 0.262 * —0.118 * 0.287 *
12 —0.036 —0.068 —0.098 * —0.042 0.129* —0.024 0.161* 0.002 0.143 *
13 —0.043 —0.015 -0.159*  —0.152* 0.237 * —0.139 * 0.224 * —0.109 * 0.248 *
14 0.019 0.088 * 0.100 * 0.125* —0.034 0.138* —0.081 * 0.128 * —0.047
15 —0.112* 0.086 * —0.096*  —0.160 * 0.286 * —0.230 * 0.191* —0.149 * 0.171*
16 0.000 —0.026 —0.089*  —0.072* 0.159* —0.091 * 0.208 * 0.042 0.206 *
17 —0.169 * 0.044 -0.132*  —0.139* 0.327 * —0.197 * 0.233* —0.126 * 0.193 *
18 0.133* 0.121* 0.163 * 0.159 * 0.006 0.295* —0.061 0.119* —0.085 *
19 0.180* 0.131* 0.158 * 0.130* 0.097 * 0.199 * —0.014 0.218* 0.007
20 0.316* 0.171* 0.350 * 0.263 * —0.063 0.381* —0.243 * 0.279 * —0.196 *
21 0.169 * 0.024 0.162* 0.165* —0.029 0.172* —0.098 * 0.071 —0.020
22 0.207 * 0.096 * 0.199 * 0.140 * 0.014 0.160 * —0.082 * 0.068 0.037
23 0.085* —0.061 0.009 0.104 * 0.015 0.069 0.027 —0.080 * 0.089 *
24 0.071 —0.026 —0.022 0.038 0.111* 0.105* 0.098 * —0.019 0.091 *
25 0.185* 0.024 0.071 0.069 0.001 0.106 * —0.033 0.025 0.040
26 0.300 * 0.056 0.316* 0.317* -0.172* 0.365* —0.168 * 0.236 * —0.181*
27 0.344 * 0.060 0.327* 0.291* —0.122* 0.326 * —0.143 * 0.200 * —0.142*
28 0.289* 0.039 0.207 * 0.233* —0.125* 0.241* —0.148 * 0.137 % —0.009
29 0.258 * 0.036 0.215* 0.283 * —0.134* 0.274 * —0.194* 0.118* —0.069

* Statistically significant correlation coefficients; ** Descriptions of survey theses included in the research method-
ology and in Table 1.

In the conducted analysis, most of the calculated correlation coefficients were statisti-
cally significant. In Table 2, they are marked with an asterisk. The assessment of survey
thesis 1, relating to the reduction of consumption, was significantly positively correlated
with rational purchasing behavior (survey theses 21-23 and 25) and the expectation of
government support for actions limiting energy consumption (survey theses 26-29). High
ratings for this survey thesis were related to the lack of support for survey theses pointing
to the negatives of RES (survey theses 11, 15, 17). These calculations show the respondents’
understanding of the need to limit consumption to save the climate. On the other hand, the
postulate of human depopulation, due to the lack of resources, had positive, significant cor-
relation coefficients with prospective activities regarding RES and electromobility (survey
theses 18 and 19), as well as readiness to bear the costs of climate policy (survey thesis 20)
and the search for certified products (survey thesis 22). This proves that people agreeing to
depopulation show confidence in formal system solutions. It is worth emphasizing that
only 23.3% of the respondents expressed a positive opinion on depopulation.

Assessments of the survey thesis pointing to climate change as the main problem of
humanity (survey thesis 3) and the anthropogenic causes of these changes (survey thesis 4)
had negative, significant correlation coefficients with the survey theses depreciating RES
(survey theses 11-13 and 15-17). On the other hand, positive correlations were calculated
with the positive role of renewable energy sources in climate protection (survey theses 10, 14,
18-20), the lack of willingness to stockpile (survey thesis 21), the search for certified products
(survey thesis 22), and the expectation of government support for energy conservation
(survey theses 26-29). Similar relationships were calculated for the assessment of survey
thesis 6, relating to the need to reduce CO, emissions.

Assessments of statements depreciating the threat attributed to climate change (survey
theses 5 and 7) had positive significant correlation coefficients with survey theses pejo-
ratively related to RES (11-13,15-17) and government support for energy conservation
(survey theses 26-29). This proves that people who do not see the problem of climate
change do not see the need to develop renewable energy and support energy saving with
public money.
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Survey theses 8 and 9 related to the assessment of the European Union’s climate policy
and were formulated on the contrary. Survey thesis 8 pointed to the positive effect of
legal regulations, and survey thesis 9 questioned the positive impact. This was reflected
in the results of the correlation analysis, as the obtained coefficients indicate opposite
relationships. Higher ratings of the EU policy (survey thesis 8) were negatively correlated
with a negative attitude towards RES (survey theses 11, 13, 15, 17), and at the same time
positively correlated with the expectations of government support in saving energy. On the
other hand, the assessment of the wording indicating the EU policy as an element of the
economic game (survey thesis 9) was positively correlated with a negative attitude towards
RES, and at the same time negatively correlated with co-financing energy saving. It can
therefore be concluded that the views of the respondents were coherent, people noticing the
problem in climate change, trusted the Community policy, expected government support in
energy conservation and declared readiness to bear the costs of climate policy. At the same
time, people treating climate policy as a form of an economic game, not treating climate
change as the main problem of today, were more skeptical about renewable energy sources,
government and EU actions, and did not declare their readiness to bear the costs of climate
policy. However, it is worth referring these results to Table 1, which shows that the majority
of respondents belong to the group of people concerned with climate change.

Survey theses 27 to 29 were formulated to identify the expectations of young people
regarding energy consumption and governmental activities supporting energy efficiency.
The correlation coefficients of the assessments of these survey theses were positive, statis-
tically significant with the assessments of pro-ecological survey theses. These included:
the survey thesis concerning the need to reduce consumption (survey thesis 1), the survey
thesis that appreciates the importance of the problem of climate change (survey thesis 3),
the survey thesis pointing to anthropogenic causes of climate warming (survey thesis 4),
the survey thesis pointing to the need to reduce CO, emissions (survey thesis 6) and the
survey thesis appreciating the EU climate policy (survey thesis 8). It is worth emphasizing
the negative correlations of survey theses 26-29 with survey theses that depreciate the
importance of the problem of climate change (survey theses 5 and 7) and the lack of positive
effects of the EU climate policy.

The assessment of diagnostic survey theses was subjected to a categorizing analysis in
terms of sex of the respondents. Figures 4-6 show the average assessment of diagnostic
survey theses broken down by sex of the respondents.

Figure 4 shows the average assessments of survey theses concerning the perception
of the issue of climate change, broken down by sex of the respondents. Noteworthy are
the higher average ratings given by women for survey theses relating to the reduction of
consumption, CO, emissions, and anthropogenic pressure (survey theses 1, 3, 4, 6). This
proves that women are more sensitive to environmental problems. This is also confirmed by
the difference in the assessment of survey theses 5, 7, and 9, which depreciate the problem
of climate change and indicate the ineffectiveness of climate policy. Women rated these
survey theses lower than men.

Comparing the assessments of survey theses proposing the paths of preserving natural
resources by limiting consumption (survey thesis 1) or limiting the human population
(survey thesis 2), it is worth emphasizing that, regardless of the much higher acceptance of
consumption limitation, women show a higher average of assessments compared to the
assessments given by men. This may indicate their greater involvement in counteracting
negative trends.

Figure 5 shows the average ratings for survey theses depreciating RES, categorized by
sex of the respondents. It is worth emphasizing that the average ratings for these survey
theses were low, which means that the respondents generally did not confirm their negative
opinion about RES. Only the survey thesis concerning high costs of obtaining energy from
renewable sources (survey thesis 12) obtained average scores slightly exceeding the value
of 3, i.e., a neutral score. Survey theses 11, 12, 13, and 16, which negatively define RES,
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were assessed below by women. This proves that women have a greater positive attitude
towards renewable energy.

Plot of Means and Confidence Interval (95.00%)
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Figure 4. Average ratings of survey theses concerning the perception of climate change issues,
categorized by sex of the respondents. Descriptions of survey theses included in the research
methodology and in Table 1.
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Figure 5. Average ratings for survey theses RES, categorized by sex of respondents. Descriptions of
survey theses included in the research methodology and in Table 1.
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Figure 6. Average assessments of survey theses concerning the perception of the perspectives of
energy production and consumption, categorized by sex of the respondents. Descriptions of survey
theses included in the research methodology and in Table 1.

Figure 6 shows the average assessments of survey theses concerning the perception
of the perspectives of energy production and consumption, categorized by sex of the
respondents. High averages were calculated for all survey theses relating to the postulates
of government support for measures limiting energy consumption (survey theses 26-29).
This means that respondents see the need to improve energy efficiency and increase the
share of renewable energy sources in the energy mix. It should be emphasized that the
mean scores for these survey theses calculated in the group of women were higher than
in the group of men. Additionally, high averages were calculated for the survey thesis,
expressing the belief that the growing demand for energy can be covered by developing
the use of renewable energy sources (survey thesis 10). In this case, the women also rated
this belief higher.

Noteworthy is the difference depending on the respondents’ sex, the average assess-
ment of acceptance of incurring the costs of reducing CO, emissions (survey thesis 20) and
administrative requirements regarding high energy efficiency (survey thesis 27). The mean
scores for these survey theses were much higher for women, which indicates their greater
willingness to sacrifice and accept administrative orders.

The preferences of the respondents regarding the direction of energy development,
categorized by sex of the respondents, are presented in Figure 7.

The most numerous group consisted of people postulating the development of photo-
voltaic energy, and the second largest group were those who advocated for the development
of nuclear energy. There was much less support for wind farms, followed by hydroelec-
tric power plants, biomass power plants, etc. The least support was expressed for the
development of coal-fired power plants. Thus, a significant percentage of young people
surveyed expect the development of photovoltaics and nuclear energy, but there are differ-
ences depending on the sex of the respondent. In the group of respondents calling for the
development of photovoltaic power plants, 69.2% were women, while in the group calling
for the development of nuclear energy, 59.7% were men.
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Figure 7. The preferences of the respondents regarding the future of the energy sector, divided by sex.

Table 3 presents the results of the verification of the hypothesis—that there are no
differences in the assessment of the survey theses according to the sex of the respondents.

Table 3. The results of the Chi-Square test analysis between sex and the assessment of the survey theses.

Result of Result of Result of
Survey Theses Chi-Square Test Survey Theses Chi-Square Test Survey Theses Chi-Square Test

Analysis Analysis Analysis

1 H1 11 H1 21 H1

2 HO 12 H1 22 H1

3 H1 13 H1 23 H1

4 H1 14 HO 24 HO

5 H1 15 HO 25 H1

6 H1 18 HO 26 H1

7 H1 17 HO 27 H1

8 H1 18 HO 28 HO

9 H1 19 HO 29 H1

10 HO 20 H1

The null hypothesis (HO) means that there are no differences between the sexes, while
the alternative hypothesis (H1) assumes the existence of these differences. The presented
data show that the perception of the issue of climate change depended on the sex of
the respondents (survey theses 3-9). Survey theses 10-18, regarding renewable energy
sources, have obtained mixed results. Regarding the assessments of three (survey theses
11-13), which presented negative RES, differences between the sexes were found, but in the
case of the other assessments (survey theses 14-18), no statistically significant differences
were found. The assessment of the survey theses identifying purchasing behavior and
expectations, regarding the government’s support for energy conservation, mostly differed
depending on the sex.

4. Discussion

It should be emphasized that, in the conducted research, the respondents were young,
educated, and mostly from cities of various sizes, including the two largest cities in the
studied region, i.e., Lublin and Rzeszé6w. More than half of the respondents were women.
It is worth noting that young Polish respondents showed strong support for the anthro-
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pogenic causes of climate change and the serious threat associated with this problem, which
strongly confirms hypothesis 2: “young people consider climate change to be one of the
main contemporary problems resulting from human activity” in no less work. However,
the necessity to reduce both consumption and CO, emissions in connection with this phe-
nomenon was moderately supported by the majority of the surveyed consumers, which in
turn refutes hypothesis 1: “reducing consumption is perceived as a way of counteracting
climate change, and excessive energy consumption”, presented in this work. Although
the reality of anthropogenic climate change has been established “beyond any doubt” by
leading scientists around the world [30,33,34,36,49], some authors [49-51] have analyzed
the existing literature from 1993-2014 on education in terms of climate change for young
people, and found that children’s and adolescents” understanding of these changes is
generally limited, wrong, and heavily influenced by the mass media [49,50]. Other research
suggests that didactic approaches to climate change education were largely ineffective in
influencing student attitudes and behavior [51-54]. The aforementioned authors [53,54]
postulate the development of new forms of climate education, which will directly involve
children and young people in the process of responding to climate problems, both in
the sphere of scientific, social, ethical, and political matters. Educated Polish youth who
participated in this study also fit in with the above trends and opinions [40,41,54].

Additionally, it should be emphasized that the surveyed youth from south-eastern
Poland had a neutral perception of the actions of the European Union in reducing green-
house gas emissions, and at the same time, more than half of them declared their readiness
to bear the costs of the climate policy. On the other hand, the survey theses relating to
the economic motivations of the climate policy were mostly neutral in opinion by the
respondents, which may indicate a lack of decisiveness in their views on this subject [53,54].
Young Poles clearly have a positive perception of renewable energy sources, so it can be
concluded that their sensitivity is shaped in an environmentally friendly manner, in line
with the main directions outlined by the European Commission [33,34,55,56]. It is also a
confirmation of the third research hypothesis put forward by the authors of this work.

The results of the research, presented in this paper also show that the respondents
understand the need to limit consumption to save the climate, but most of them expect
government support for actions limiting energy consumption [29,30,36,37]. This confirms
the hypothesis 4: “young people prefer renewable energy sources”, put forward by the
authors of this study. It should be emphasized that in these studies, the postulate of human
depopulation, due to the lack of resources, was positively correlated with prospective
activities regarding RES and electromobility, as well as with the readiness to bear the costs
of climate policy and the search for certified products. However, only a quarter of the
surveyed Poles trusted this type of system solutions. Some authors [57,58] report that
the continuous growth of the human population in the world has a significant impact
on climate change, and the production and consumption of both food and energy. In
this research, most respondents from south-eastern Poland do not see such a relationship.
Although most of the respondents are concerned about climate change, their opinions are
divided. Some of the respondents do not see the problem of climate change, do not see
the need to develop renewable energy sources, and do not support energy saving with
public money.

This research shows that women are more sensitive to environmental problems than
men. Women also showed greater involvement in counteracting negative trends, such as
excessive consumption or human depopulation [57,58], and assessed RES more positively
than men [59]. Women were also more likely to comply with administrative and govern-
ment orders regarding energy savings, and costs, to reduce CO, emissions [37,39,40]. This
research confirmed the hypothesis 5: “the perception of climate problems, the prospects for
electricity production, and consumption, depends on the respondents’ sex”. The sex of the
respondents was of significant importance for the perception of climate problems, and the
perspective of energy production and consumption.
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In the conducted research, the largest group consisted of people postulating the
development of photovoltaic energy in the future, and then supporters of the development
of nuclear energy, with women, mostly, having a more positive opinion of photovoltaics,
and more than half of the surveyed men of nuclear energy. The least support among the
respondents was for the development of coal-fired power plants. The young people from
the conducted research fit to a large extent in one of the four scenarios of Poland’s energy
development [15,19,21], namely the diversified scenario with nuclear energy [39,40]. On the
other hand, the surveyed women tend more towards the renewable scenario [29,39,40,60].
Both scenarios, on the other hand, are very much in line with global trends (New Policiens
of Energy and Sustainable Development Policies of Energy (RES) (24,60)).

5. Conclusions

The conducted research confirmed all the research hypotheses, but it can be stated that the
views of the Polish youth under study were coherent. People who saw the problem of climate
change also trusted the Community Policy, expected government support in terms of energy
conservation, and declared their readiness to bear the costs of climate policy. A significant
minority of respondents treated climate policy as a form of an economic game, also did not treat
climate change as the main problem of the present day in this case, and were more skeptical
about renewable energy sources, the actions of the government, and the European Union.

On the basis of the presented research results, the aim of which was to broaden the
knowledge about the opinions of young people about the production and consumption of
electricity, the following conclusions can be drawn:

e thesurveyed youth expressed a strong belief in anthropogenic causes of climate change,
and appreciated the seriousness of the resulting problems, 78.0% of respondents
thought so. However, the need to reduce consumption was viewed at a moderate
level—69.8%;

e the attitude of the surveyed youth to the EU Climate Policy was generally neutral,
43.2%—yes, and 41.4%—neither positive nor negative;

e in terms of bearing the costs of counteracting climate change, more than half of the
respondents (55.1%) declared willingness to pay the costs of climate policy, and the
average ratings were much higher among women. This means that women are more
likely to accept administrative orders;

e  thesurveyed youth have a positive perception of renewable energy sources (81.9%)—they
see these sources as an opportunity to meet their growing energy needs. The respondents
did not confirm the negative opinions, both about wind energy and photovoltaics;

e theissues of energy saving, including energy efficiency, were appreciated by the sur-
veyed youth. Women were more sensitive to these problems. The differences between
the sexes in the perception of the studied issues also concerned the perspectives for the
development of the energy sector. Photovoltaics and other renewable energy sources
are preferred by women—this is the opinion of 69.2% of women, and nuclear energy
by men—this is the opinion of 59.7% of men. According to the respondents, these two
energy sources should dominate the future energy mix.
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