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Abstract. The aim of the study was to determine the attitude of Polish society towards renewable energy
sources and identify the benefits posed by actions that use renewable energy sources. A method of
diagnostic survey was applied, conducting the study on the representative sample of 1067 respondents.
The Statistica 10.1 GB program and the analysis of discriminant function were used in statistical analysis.
It was shown that paying conscious attention to saving energy was the most important declaration of
Polish society as the best way to save electricity. Polish citizens declared the use of energy-efficient
sources of electricity, and in their opinion the greatest chance of use within the renewable energy sources
had solar energy. In the opinion of Polish society, the greatest barrier to use the renewable energy sources
is the lack of mechanisms supporting the reduction of energy intensity of the economy and the lack of
policy coherence for sustainable development in terms of air protection. Additionally, the most important
type of support that would encourage investing in the renewable energy sources is to raise funds from the
ecological funds and European Union funds. The acquisition of renewable energy sources is highly
influenced by the energy policy pursued by individual European Union countries, and the energy future
depends on the political will and the capacity of societies to implement appropriate technologies.
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Introduction

The demand for energy resources is continuously growing, and the reason for this
tendency lies in the dynamic economic development and population growth (Warner
and Jones, 2017). These factors caused that the energy resources in the form of non-
renewable resources started to decrease, making it necessary to search for alternative
sources (Hodana et al., 2012). Another important problem related to the exploitation of
natural resources is the progressing degradation of the natural environment, affecting
the proper functioning of the population (Adewuyi and Awodumi, 2017).

A model of functioning global energy, created by Jones and Warner (2016), has shown
that the energy sector in the coming years will not deal with meeting the needs of the
industrial economy and individual consumers in providing the energy without a support of
renewable energy sources (Ahmed et al., 2014). A high impact on the growing demand for
energy have rapidly developing countries of Asia in particular, but also countries of Europe,
America and Australia as well as the Pacific Islands (Betzold, 2016).

There is observed an increase in the intensity of promotional campaigns aimed at the
reduction of greenhouse gas emission, which is also of a great importance while
promoting investments on the production of renewable energy (Al-mulali et al., 2013).
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An example is Europe, where since 2008 the majority of new energy installations have
been based on renewable energy sources (Hvelplund et al., 2013).

In 2013 the produced renewable energy accounted for only 19.1% of the world
consumption (Gasparatos et al., 2017). however, by 2014 the number of countries that
have adopted policies aimed at the production of renewable energy has increased 3,5
times compared to 2004. Today, this number has increased to 164 countries from all
regions of the world (REN21, 2015). European Union directive on the use of energy
from renewable sources assumes that this energy by 2020 will be used in 20% by the
EU Member States (EC. Directive, 2009).

The studies carried out so far have shown the greatest demand for the energy from
wind, biomass and the sun (Banshwar et al., 2017b), which is most widely used by
USA, China, and in Europe by Germany and the United Kingdom (Hammons, 2008).
An important issue undertaken by researchers is the protection of environmental
resources as well as motives related to generating income as a result of using energy
from renewable sources (Bergek and Mignon, 2017).

In the studies Poland, like Ireland, Portugal, Finland, Greece, Romania and other
countries that joined the European Union, is classified in Europe as a developing
country (Amri, 2017). For this group of countries there was demonstrated a strong
correlation between the introduction of solutions related to renewable energy sources
and the GDP growth as well as the possibility to employ the local population in the
energy sector (Arellano and Bond, 1991). However, fossil fuels are still the main source
of the energy in Poland. This leads to high damages in natural environment and health
of the population, although Poland has the potential for the use of renewable energy
sources, which currently is used only to a very small extent (Iglinski et al., 2016b).

The aim of the study was to determine the attitude of Polish society towards
renewable energy sources. The efforts were made to determine the benefits posed by
activities that use renewable energy sources and to identify the motives of potential
recipients to use different techniques of obtaining the energy from renewable sources.

Methodology

A method of diagnostic survey was used in the study. The research tool was a
questionnaire, which included 5 closed-ended questions. While measuring the attitudes,
a five-point Likert scale was applied, after the use of activities related to the
construction and validation. There was calculated the index of scale reliability, where
Cronbach’s alpha was set at 0.84. The methodological procedure allowed calculating
the size of research sample, where the confidence level was set at 0.95, the estimated
size of fraction at 0.50 and the maximum error at 0.03.

The sample size was selected from the whole adult population of Poland, which
amounted to 31532048 persons (GUS, 2016). The sample size was set at 1067
respondents, who were chosen taking into account sex, place of residence, age and
individual six Polish regions, and the number of respondents was representative for
these regions: central - 220, southern - 222, eastern - 188, southwestern - 109,
northwestern - 164 and northern - 164 persons. The study was conducted in September
and October 2016.

The Statistica 10.1 GB program and the analysis of discriminant function were used
in statistical analysis. The classification function was used in the form of calculating
coefficients that were determined for each of created groups. Prior to the analysis there

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 16(1):893-901.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/1601_893901
© 2018, ALOKI Kft., Budapest, Hungary



Wojciechowska-Solis — Soroka: Polish society in the light of the use of renewable energy sources
- 895 -

was examined a multivariate normality, verifying each variable for normality of
distribution. It was assumed that the matrices of variances were homogeneous in
groups. A standard deviation was not included due to a large number of respondents in
each group. Statistically significant were those differences in means, of which the
probability of randomness was less than p < 0.05.

Research results
Saving energy in Polish households

Paying conscious attention to the energy saving was the most common action pointed
by Polish society as the best way to save electricity. Such declarations, to the most
significant extent, occurred within the oldest age group at p < 0.001, as compared to the
other two.

Regularly appeared, that the younger the group of responders, the less its interest in
this way of saving energy. The opposite situation occurred in a declaration that the light
Is turned off in a situation of leaving the room. Significant differences occurred at
p <0.001, at the highest values of classification function in the case of the youngest
group of respondents. The society, to a considerable extent, declared the use of energy-
efficient sources of electricity. Such declarations, to the highest degree, appeared at the
age from 40 to 54 years. The model also includes activities related to indications
concerning energy consumption when buying RTV/AGD devices and avoiding the use
of standby mode in RTV/AGD devices (Table 1).

Tablel. The level of saving electricity in Polish households

Wilks’ lambda:
0.632
F =9.143 p<0.001"

Classification function (the age of
respondents)

Means of saving the electricity

Wilks’ lambda
F value
P level
From 18 to 24
years
From 25 to 39
years
From 40 to54
years
55 and more
years

I follow the labeling on the consumption of
electricity when buying RTV/AGD
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0.678/30.3810.001"
| consciously pay attentionto energy |4 e19117 36300.001"| 1.908 | 2.041 | 2.775 | 3.053
saving

| always turn Offthfo'(;?nht""he” leaving the |, 652118 458(0.001°| 3.123 | 2.856 | 2.719 | 1.484

| use energy-efficient sources of electricity [0.721| 4.999 |0.019"| 1.684 | 1.869 | 2.105 | 1.770

| avoid the use of standby mode in

RTV/AGD devices 0.616| 2.865 |0.036 | 0.722 | 0.640 | 0.712 | 1.226

Constans 13.748 | 17.219 | 22.002 | 19.195

“Level of significant difference at p < 0.050
Source: Author’s own analysis based on study material

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 16(1):893-901.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/1601_893901
© 2018, ALOKI Kft., Budapest, Hungary



Wojciechowska-Solis — Soroka: Polish society in the light of the use of renewable energy sources
- 896 -

The future of renewable energy sources

In the opinion of the society, renewable energy sources using solar energy are most
likely to be used. The oldest respondents also perceived in biogas opportunity to
produce renewable energy sources. This declaration at p < 0.001 was significantly the
highest in relation to other groups. Respondents aged from 18 to 24 declared in
substantially the highest degree, at p < 0.001, obtaining energy from sources related to
water in the future, whereas respondents aged from 25 to 39 and from 40 to 54 years in
the biomass. Apart from the oldest group surveyed, other groups also highly assessed
the energy obtaining with the use of wind power installations (Table 2).

Table 2. Preferences regarding the future of various renewable energy sources

W”kso ;ir;bda: Classification function (the age of
F = 11.157 p<0.001" respondents)

Type of renewable energy 5 N 3 3 ®
sources €l 2 | 3 2., 2., e ., 2 .,
S| 3 3 B Qs S 5
- > _ [ [ 5 c o
92 0 o g > g > £ > g >

= o o e Lo

2 T T I 10
Water 0.771|22.381/0.001"| 1.113 0.915 0.296 0.391
Biogas 0.75817.162|0.001"| 1.500 1.779 1.330 3.246
Biomass 0.730| 6.407 |0.001"| 0.879 1.194 1.264 0.546
Wind 0.726| 4.991 |0.001"| 1.280 1.389 1.466 0.677
Geothermal 0.724| 4.046 |0.007"| 0.038 0.146 0.060 0.847
Solar 0.721| 2.736 |0.042"| 4.422 4.414 4.694 4916
Constans 16.654 19.275 19.246 21.474

“Level of significant difference at p < 0.050
Source: Author’s own analysis based on study material

Investments related to renewable energy sources

The respondents sought the most important benefit from the use of renewable energy
in the protection of natural environment. It was a declaration significantly more often
expressed by the groups aged 25-39 and 40-54, at p = 0.006. The opposite situation
occurred in the declaration of benefits from savings in energy use. Significantly higher
values of classification function, at p < 0.001, occurred in the youngest and the oldest
groups of respondents, comparing to respondents aged 25-39 and 40-54. An important
task for Polish society is to become independent from fossil fuels and energy security as
well as the gradual independence from external sources. The reduction of greenhouse
gas emissions was significantly more important, at p < 0.001, at the age group from 25
to 39 (Table 3).
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Table 3. The benefits of investing in renewable energy sources

Wilks’ lambda: 0.632 Classification function (the age of
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0.661 | 10.949 | 0.001"

Local/regional development 0.677 | 16.876 | 0.001° | 0.535 0.715 0.898 | 1.098

Reduction of greenhouse gas

Ay 0.662 | 11.167 | 0.001" | 0.864 1.236 0.618 | 0.078
emissions

Savings in energy use 0.653 | 7.880 0.001" 3.504 3.046 3.008 | 3.747
Independence from fossil fuels | 0.645 | 4.767 0.002" 1.950 2.188 2.356 | 1.646

Protection of natural environment | 0.643 | 4.115 0.006" 3.840 4,282 4.165 3.845

Constans 21.563 | 25.335 | 26.497 | 26.183

“Level of significant difference at p < 0.050
Source: Author’s own analysis based on study material

Barriers in the use of renewable energy sources

In the opinion of Polish society, the greatest barrier in the use of renewable energy
sources is the lack of mechanisms supporting the reduction of energy intensity of the
economy. Significantly higher values of declarations, at p = 0.002, appeared among
respondents from the two oldest groups, whereas the youngest groups, to a significantly
higher degree, at p < 0.001, drew attention to the lack of policy coherence for
sustainable development in the issue of air protection. Especially for residents aged 40-
54, a significant obstacle was the lack of stability of the policy to promote renewable
energy sources, associated with occurring monopoly on the energy market. The model
also includes: barriers associated with exploitation of energy networks infrastructure,
the increase of energy prices resulting from the lack of competition on the wholesale
market and too complicated procedures of obtaining permits (Table 4).

Types of support for the production of renewable energy sources

It has been declared that the most important support which would encourage
investments in renewable energy sources is to raise funds from the ecological funds and
European Union funds. Especially respondents of the two oldest age groups expect such
kind of support. Expectations are also directed towards relief from excise tax for the
energy produced. Such solutions, to the most significant extend, at p < 0.001, are
expected by residents aged 40-54. The model also includes expectations of legal nature
that are associated with the volume commitments (Table 5).
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Table 4. Barriers affecting the use of renewable energy sources

Wilks’> lambda:
0.628
F =10.129 p<0.001"

Classification function (the age of
respondents)

Type of barrier

Wilks’ lambda
F value
P level
From 18 to 24
years
From 25 to 39
years
From 40 to54
years
55 and more
years

The lack of stable policy to promote X
renewable energy sources - monopoly of the |0.699|26.847/0.001 | 0.998
energy market

Lack of coherent policy on sustainable |, o | g 544 [0.001°| 2.214 | 2.427 | 1.818 | 1.440
development in air protection

The lack of mechanisms to supportthe 14 641 | 4 791 |0.002"| 2532 | 2.712 | 2.905 | 3.163
reduction of energy intensity of the economy
Exploited infrastructure of power grids  |0.638| 3.829 [0.009"| 1.289 | 1.536 | 1.042 | 1.635
The increase in energy prices resulting from
the lack of competition in the wholesale [0.636| 2.847 [0.036 | 1.993 | 2.014 | 1.613 | 2.000
market

Too complicated procedures for obtaining | 62111 037 [0.375| 1.136 | 1.190 | 1.341 | 1.335
permits and energy accounting
Constans 17.850 | 23.193 | 23.440 | 23.433

“Level of significant difference at p < 0.050
Source: Author’s own analysis based on study material
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Table 5. Type of support that will encourage investments in renewable energy sources

W'Ikso ;g;bda: Classification function (the age of
F = 8.011 p<0.001" respondents)
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Tax (relief in excise tax) 0.761|11.547(0.001°| 2.469 2.608 3.107 2.257
Legal (quantity commitments) 0.756| 9.789 {0.001"| 1.788 2.146 1.502 2.193
Financial (subsidies from environmental 0.740| 4.436 |0.004*| 4.723 4383 4881 4959
funds and EU funds)
Constans 18.193 | 19.970 | 22.652 | 23.177

“Level of significant difference at p < 0.050
Source: Author’s own analysis based on study material

Discussion

The aim of the study was to determine the attitude of Polish society towards
renewable energy sources. Currently, Poland is a country where almost 90% of the
energy is derived from coal and lignite that is from natural energy sources.
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Recommendations of the European Union as well as the willingness and readiness of
Poland to environmental protection tend to obtaining energy from renewable sources
(Paska and Surma, 2014; Iglinski et. al., 2016a).

The conducted study showed that in Polish society there is awareness of the need to
save the energy, especially this identified with the electricity. This approach is
especially supported by older part of the population, although the level of declarations
that the light is turned off in a situation of leaving the room indicates that also younger
generations have a sense of concern for the energy.

The most popular way is to obtain the energy from solar collectors. It is a natural
and targeted action, concerning the large promotion and additional investment of
these projects from the EU funds. Confirmation of the validity of such actions is the
West Pomeranian region, in which among holders of solar collectors there have been
reported savings even up to 90% in summer and 40% in winter (Iglinski et al.,
2013). However, without financial support from the EU funds, as this type of
installation is rather expensive, economic savings on such scale would not take place
(Lambert and Silva, 2012).

It should be noted, however, that countries experienced in the production of
energy from renewable sources prefer obtaining the energy from wind and biomass
(Branshwar et al., 2017b).

The results of conducted studies are synonymous with European Union directives,
which like the Polish society perceive the future of energy also inheat pumps and
biomass stoves. In addition, such actions are aimed at reducing emission of greenhouse
gases, of which excessive production has increasingly negative impact on healthy
functioning of European societies. Similar expectations appeared also in Ireland, which
like Poland has a problem with fossil fuels (Murphy et al., 2016).

The main benefits of the use of renewable energy sources are nature protection and
savings associated with this kind of energy. These two factors are very important for
developing countries, also Poland (Banshwar et. al., 2017a). Such declarations were also
expressed by respondents in the conducted study.

This is a confirmation of the studies conducted in Sweden, focused on environmental
issues and environmental protection (Bergek and Mignon, 2017).

An important issue for the Polish population is to become less reliant on fossil fuels,
and energy security as well as gradual independence from obtaining energy from
external sources (Lund et al., 2015). The local development is also very important.
Through the introduction on the large scale devices for obtaining alternative energy,
there is the possibility of creating new jobs for people operating these devices (Iglinski
et. al., 2012). Moving away from traditional fossil fuels to renewable energy sources,
Europe is also able to eliminate nuclear power plants, which significantly damage the
environment (Connolly et. al., 2016).

There were pointed out the most important barriers in the use of renewable energy
sources which are the lack of support mechanisms to reduce the energy intensity of the
economy and the lack of policy coherence for sustainable development of air protection.
Such arguments have already been confirmed in the studies conducted by Iglinski et al.
(2012). Additionally, such barriers as the lack of stability of the policy to promote
renewable energy sources, exploited infrastructure of energy network, higher energy
prices resulting from the lack of competition in the wholesale market and overly
complicated procedures for obtaining were also very important (Iglinski et. al., 2012;
Huijts et. al., 2012) for respondents taking part in the study.
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Respondents declared that the most important support which would encourage
investments in renewable energy sources is to raise funds from subsidies of
environmental funds and European Union funds. Expectations are also directed towards
reliefs from excise tax for the energy produced and quantity commitments. It is also a
focus on generating economic income, which is becoming a motivation to invest in
renewable energy sources (Bergek and Mingnon, 2017). The conducted study and
analysis of their results indicate a great importance of energy policy implemented by
individual European Union countries, and the future of energy depends on political will
and the capacity of societies to implement appropriate technologies (Lund and
Hvelplund, 2012).

Conclusions

1. In Polish society there is awareness of the need to save the energy, especially
this identified with the electricity. This approach is especially supported by
older part of the population.

. The most popular way to obtain the energy is the use of solar collectors.

3. The main benefits of the use of renewable energy sources are nature protection
and savings associated with this kind of energy. An important issue for the
Polish population is to become less reliant on fossil fuels, and energy security
as well as gradual independence from obtaining energy from external sources.

4. That the most important support which would encourage investments in
renewable energy sources is to raise funds from subsidies of environmental
funds and European Union funds.
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