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ABSTRACT: In Poland, after several years of stagnation, onshore wind energy is becoming an important
subject of interest for state and local authorities and society. An optimistic outlook for wind turbine
investments is therefore emerging. The aim of the present paper is to discuss the social conditions that
are an expression of public awareness that supports the construction of wind farms and to understand
social opinions on the influence of wind farms on the local landscape, especially on the tourist values of
the landscape.

To characterise the topic under study, the methods of literature review, statistical analysis, and secondary
document analysis were used. Results of the nationwide empirical studies contained in the reports indic-
ated a high level of public awareness of Polish society accepting investments in onshore wind farms.
They do not diminish its tourist and recreational values and do not limit the development of tourist traffic.
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Introduction

Poland’s meeting climate and environmental goals for renewable energy
sources (RES) and reduction of CO, emissions, and conditions for implement-
ing Poland’s energy policy strategy until 2040, is associated with the need to
develop onshore wind energy. This need is becoming even more urgent in
light of the effects of the COVID-19 pandemic, Russia’s aggression in Ukraine,
and the related economic sanctions against Russia. While there are specific
resolutions and plans in this regard, implementing them is not easy. The dif-
ficulties are caused by the lack of appropriate regulations. Therefore, the
development of wind energy in Poland is supported by social conditions such
as a high level of public awareness of the country’s inhabitants approving of
the need to increase the use of wind energy. The aim of this paper is to present
issues related to the state of Polish public awareness, knowledge, and interest
in wind energy development in Poland and to identify behaviours that
approve of its development. The paper also discusses the significance of
social opinions on the impact of wind turbines on the tourist values of the
landscape of a given geographic area, which are the energy investments that
can limit the development of tourist activities. They can reduce resident
income and local budgets obtained from the tourism economy.

However, the results of nationwide empirical research presented in the
reports used for this paper show that the Polish society exhibits a high level
of awareness and approves of investments in onshore wind farms. Wind
farms have a positive impact on the natural and cultural values of the local
landscape. They do not negatively affect its touristic and recreational value
(Ministry of Climate and Environment, 2020a; 2020b). Public acceptance of
wind energy should thus do more than just foster climate objectives and also
encourage political authorities to create legal frameworks that would facilit-
ate investment in renewable energy sources, especially onshore wind energy.

In our paper, we used the results of nationwide empirical studies col-
lected using a diagnostic survey based on CATI and CAPI techniques. These
results were published in reports by the Ministry of Climate and Environ-
ment (2020a; 2020b). Therefore, the method of secondary materials analysis
was used. We also used the methods of literature review and statistical anal-
ysis. The results of nationwide empirical research on wind energy and its
impact on the tourist landscape presented in the paper allowed for the for-
mulation of the conclusions of a cognitive and practical character.

The analysis of the problem under analysis was juxtaposed with the
foundations of the theories of behavioural economics and new institutional
economics. These theories describe people’s organised behaviour towards
activities in their environment, such as windmill investments, for instance.
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Literature review

Tourist landscape

Without going into the details of various definitions of landscape, it
should be emphasised that, in general, the landscape is a system isolated in
a specific spatial unit, which consists of elements of the natural, economic,
social, and cultural subsystems. The landscape of a particular geographical
space is formed by tangible and intangible values of human activity concern-
ing nature, culture, and historical heritage. They are important elements in
the socioeconomic development and living conditions of the inhabitants of
a particular area (Armand, 1980; European Landscape Convention, 2006).
The landscape is a source of aesthetic experiences for humans, and it has
a beneficial effect on their psychophysical health. It undergoes constant
changes due to long-term natural and anthropogenic processes related,
among others, to human economic activity. As part of the landscape ecosys-
tem, humans, through their activities, not only improve and beautify the
landscape but also destroy and degrade it, especially its natural values (Sim-
mel, 2006; Urry, 2002).

Elements of the landscape, such as nature, economy, and cultural herit-
age, are not only protected, but they are resources used in the current and
future socio-economic development of a specific area, including the develop-
ment of the tourism economy. They create supply and demand values that
foster tourist and recreational activities of various social groups, are of
interest to tourists, and motivate them to travel. The natural and cultural val-
ues of the landscape satisfy the relevant needs of tourists and, from the eco-
nomic point of view, constitute goods that are consumed by tourists. As
objective and subjective elements and features of the landscape, they create
its identity and tourist attractiveness and influence the tourist image of the
area. The tourist image of the landscape of an area is a cognitive category,
expressing knowledge describing subjective associations manifested in the
opinions and emotions of tourists. Tourist values and the image of the land-
scape of a specific geographic space add to its tourist attractiveness, under-
stood as a function of objective and subjective natural and cultural values,
tourism development, and communication accessibility of this space.

Providing (supplying) tourist values of the landscape of a particular area
that increases its tourist attractiveness is connected with appropriate land
development. Development here means human activity adapted to the nat-
ural and socio-cultural environment of an area to the needs (demand) of
tourism (Gaworecki, 2003).

The management of landscape values must conform to the principles of
sustainable management, taking into account maintaining the balance of
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economic, social, and natural objectives of the area (Richling & Solon, 2011).
These principles, among others, include:

* the principle of equal access to landscape potential,

¢ the principle of a high level of protection of landscape functions,

o the principle of regionalization,

+ the principle of ecological effectiveness and economic efficiency,

¢ the principle of prevention; - the principle of precaution,

¢ the principle of socialisation and public participation in the planning pro-

cess (Sasinowski, 2007).

Landscape management aims to achieve spatial order and eliminate eco-
logical barriers. It combines the activities of landscape system protection
with the progress of civilisation and economy and leads to a gradual reduc-
tion in landscape disproportions. It minimises functional, ecological, eco-
nomic, and social conflicts according to the criteria of rationality, optimality,
and management knowledge (Zimniewicz, 2008). The presented idea of
managing the landscape values of an area with conscious use of scientific
knowledge undoubtedly favours the development of tourist and recreational
activities together with the simultaneous development of wind energy
(Badora, 2014).

Wind energy

People transform the landscape of their surroundings by introducing
new elements with positive or negative characteristics. Tourists look for
areas suitable for recreation and leisure. They prefer places with landscapes
of nature or different cultures compared to the place of their permanent res-
idence. Examples of the development of a specific area with suitable land-
scape values using emerging wind farms become problematic and debatable
(Marcinkiewicz & Poskrobko, 2015; Ryszkowska et al., 2018). Wind farms
are devices that generate electricity using wind turbines driven by wind
power. Electricity generated by wind turbines is considered to be environ-
mentally clean as no fuel is burned to generate it. Wind turbines are divided
into different types based on
¢ application (household, street, industrial power plants),

e power (micro, small, large),
¢ location (onshore, offshore).

Furthermore, wind power plant complexes with accompanying infra-
structure are called wind farms, connected to the power grid. Wind farms can
be located onshore or offshore (Regulation of the Minister of Economy of
May 4, 2007).

Conventional energy sources (hard coal and lignite, oil, natural gas),
which were a progressive innovation a century ago, have now brought nega-
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tive consequences in the form of environmental degradation (air pollution)
and climate warming (Chodkowska-Miszczuk, 2014). These situations have
contributed to the interest of international organisations and individual
countries in renewable energy sources. According to a directive of the Euro-
pean Parliament and the Council of Europe as of April 2009, renewable
energy was supposed to account for 20% of total energy consumption in
European Union member states by 2020 (Mroczek et al., 2013). In Poland,
this level was to be 15% (Statistics Poland, 2020). The 2015 Paris Agreement
calls for a complete phase-out of fossil fuels in the European Union by 2050
(Sobieraj, 2017). However, in Poland, the achievement of even a not-too-ex-
orbitant plan according to which alternative natural energy was expected to
reach 15% in 2020 failed. Electricity in Poland has been generated from: -
hard coal and lignite - 78.2%, - natural gas - 7.2%, - renewable (alternative)
sources - 12.8% (Statistics Poland, 2020). In other European countries,
energy based on renewable energy sources accounts for 54.6% in Sweden,
41.2% in Finland, 40.3% in Latvia, 36.1% in Denmark, and 33.4% in Austria.
Alternative energy in Poland comes primarily from:

e wind (7.6%),

e biomass (3.0%),

¢ hydropower (1.2%),

e Diogas (0.7%),

* photovoltaics (0.3%) (Statistics Poland, 2020).

In the present paper, the subject of the analysis is onshore wind energy,
whose development in Poland is not limited by social but by formal and legal
issues. The so-called 10 H distance law introduced in 2016 in Poland did not
favour the development of wind energy (Act from 20 May 2016 on invest-
ments in wind power plants). According to this law, it became impossible to
build turbines at a distance of less than ten times their height from the near-
est buildings. Hence, it was colloquially known as the 10 H act for modern
wind turbines. These provisions resulted in limiting the construction of tur-
bines even to about 2,000 meters from buildings. Given the dispersed devel-
opment of space in Poland, almost the entire area of the country has been
eliminated from such investments. This situation has virtually contributed to
the stagnation in the renewable energy market, restricting investors from
building wind farms. Instead, it has led to a dominant role for the coal lobby
(hard coal and lignite) in the energy industry. At the same time, it should be
emphasised that due to the high cost of coal mining and the increase in the
price of CO, emission allowances (from 5-6 € per tonne to 44 € in three
years), we experienced an increase in energy prices. This increase affected
large, medium-sized, and small enterprises and households, thus leading to
an increase in the prices of goods and services. This situation caused the Pol-
ish authorities 2021 to take action, liberalising the legal regulations for the
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construction of onshore wind farms (Krdl, 2022). The relaxed distance bill,
known as the 10 H Act, now provides for wind turbines to be located on land
with a minimum distance of 500 meters from buildings. The location of new
onshore wind turbines will also depend on the decisions of local govern-
ments. Local authorities, as part of their development plans, may waive the
10 H rule requirement and agree to a closer location provided a minimum
protection zone of 500 meters from buildings is maintained. New onshore
wind farm investments would also need to be consulted with the local com-
munity. Unfortunately, this bill has not yet entered into force ("Cztery piate
ankietowanych,” 2022). A report by the Union of Polish Rural Gminas
(Zwiazek Gmin Polskich RP) shows that about 35% of Polish gminas invest in
renewable energy development on their territory, including wind energy.
Renewable energy sources are often created by local governments in areas of
former obsolete state-owned farms from the period of Communist rule, with
wind power plants being an important part of the budget of these govern-
ments ("Jedna trzecia gmin,” 2016).

The conditions being created for onshore wind energy provide ample
investment opportunities for state and private investors to build and operate
wind farms. They also allow Poland to meet its climate and environmental
targets for the development of Renewable Energy Sources and the reduction
of CO, emissions. It offers cheaper energy to the economy and inhabitants of
Poland and will stop dirty energy from coal.

The need for wind energy development in Poland is also expressed in the
public awareness of Polish society. Polish residents admit that wind energy,
which is cheaper and cleaner, will improve the environment, reduce carbon
dioxide emissions, bring additional revenue to local governments, and
increase the competitiveness of the Polish industry (Chodkowska-Miszczuk
etal, 2016). Still, it will not reduce the tourist value of the landscape.

This is evidenced by studies on the impact of wind farms on the land-
scape and tourism carried out in many European countries. For example,
similar to Poland, the development of wind energy in the Czech Republic
(Franta’'l & Kunc, 2011) was delayed for economic and political reasons. It
was not until 2005 that favourable conditions emerged for investment in
wind turbines, supported by legal and financial foundations. This situation
has created arguments to discuss and seek answers to the question of
whether wind farms can destroy the visual values of the natural and cultural
landscape that is conducive to tourism. Franta’'l and Kunc (2011) emphasise
that the construction of wind turbines cannot be approached negatively in
advance. And, one should not succumb to unfounded and unscientific opin-
ions about their negative impact on the tourism landscape. These authors
concluded, based on their empirical research, that wind farm activity in an
area is received positively. Such farms are seen as a symbol of clean energy
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which promotes environmental protection (70%) and thus tourism. They
can create positive aesthetic values of the landscape that enhance its tourism
value (35%). Only 6% of respondents considered the construction of wind
farms as an investment that negatively affects the image of the tourist land-
scape. Local communities have been particularly positive about wind farms.
Residents surveyed in areas where wind turbines operate emphasised that
these investments bring a clear economic benefit to landowners, investors,
and local authorities. They can be a source of funding for the development of
local infrastructure and its promotion, which is conducive to the develop-
ment of tourism and recreation in the area. Therefore, residents perceive
wind farms as a source of clean, renewable energy. They are seen as a con-
trast to industrial developments in the form of factories, mines, power poles,
and cell phone towers, which, more figuratively and visually, harm the land-
scape.

The issue of the impact of wind farms on the tourist image of the land-
scape and the number of arriving tourists has also been the subject of scien-
tific analysis in Portugal. For example, the results of one such empirical study
conducted among the residents of a rural gmina of tourist value in the areas
with wind farms and among tourists indicated that wind turbines do not
have a negative impact on tourist demand (Silva & Delicado, 2017). Although
there were opinions among tourists that the wind turbines pollute the rural
landscape that is rich in cultural heritage sites, these imperfections are offset
by the environmentally clean energy produced by the wind farms, favouring
rural nature and material culture. According to tourists, the motivation for
coming to a given locality is its natural and cultural heritage values. Wind
farms are not a significant obstacle to visiting a tourist destination. Residents
and tourists surveyed also emphasised that investment in wind farms is of
great economic importance to residents and local government. Taxes paid by
wind turbine investors can be partly invested into the development of local
infrastructure favouring tourists and the local community nature trails, bicy-
cle routes, supporting sports and recreation activities, and promotion of the
area (Silva & Delicado, 2017).

There is also empirical research in which results show tourists’ negative
attitudes towards wind farms. An example, such research was conducted in
Iceland by using a direct interview method among 47 tourists. The results of
this research show negative opinions of tourists towards wind farms which,
in their opinion, destroy the natural and historical values of the area. There-
fore, they are not favourable for various forms of tourism and recreation.
Investments in wind energy degrade the tourism and recreational attractive-
ness of a given site, its tourism image, and economic significance (Seepo6rs-
dottir et al., 2021).
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Social awareness in the context of behavioural economics
and the new institutional economics

Public awareness is a set of widespread and accepted people’s views,
beliefs, and ideas about given facts and phenomena. It becomes a model of
thinking and appropriate behaviour for members of a given community
(Sztompka, 2002). The behaviour of a human or a social group is understood
as specific actions related to needs and motives that encourage meeting these
needs. Public awareness is determined by socio-cultural values and norms
functioning in a given community of people (Sztompka, 2002).

Taking into account the subject matter of the paper, it was assumed that
the public awareness of the Polish inhabitants in relation to wind energy con-
cerns their knowledge and interests in the subject and their beliefs about the
importance of wind energy. Furthermore, behaviours toward wind energy
are any actions resulting from the state of public awareness that any person
or group of persons can undertake to positively or negatively affect wind
energy development.

Within economics, the issue of public awareness and people’s behaviour
toward wind energy can be referred to as two mainstreams, i.e. behavioural
economics and new institutional economics. Behavioural economics assumes
that human factors such as emotions, interactions, and formal and informal
social norms that are often overlooked in the standard model of economics
underlie actual human behaviour. They influence the formation of public
awareness of humans, their behaviour, and decision-making (Thaler & Sun-
stein, 2009; Thaler, 2015). They also determine the positive or negative beha-
viours of individuals related to the operation of wind farms in their area of
residence. Behavioural economics thus assumes that humans, as subjects
with their own dignity, are both personal, thinking, and economic subjects
who make rational economic decisions under conditions of uncertainty.
People are becoming aware of the need to know the determinants that can
influence their behaviour regarding, for example, investment activities in
wind farms and their decision-making in terms of the use of wind energy.

The new institutional economics fits in behavioural economics, with its
basic assumptions also supporting the functioning of wind energy. This eco-
nomics assumes that the decisions of personal entities (human beings) and
economic entities (enterprises) are influenced by different determinants.
They are of economic (benefit, loss) and non-economic (including social)
nature (cultural, historical). These determinants are institutionalised. They
are formed by formal institutions supported by legal norms (e.g., local gov-
ernment, local residents’ associations, wind energy investment enterprises)
and informal institutions rooted in traditions, customs, trust, and morality
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(Ostrom, 1990; Hodgston, 2015). Within wind energy production, these
institutions include informal neighbourhood groups that form social capital.
The combination of formal and informal institutions develops the efficiency
and effectiveness of social and economic activities that favour or disfavour
wind energy production.

Given the theoretical and cognitive context of the importance of wind
energy in Poland, it should be emphasised that it is and will be an important
example of a renewable energy source which can eliminate fossil sources
used for electricity generation. The social potential of a high level of public
awareness and approving behaviour of Polish residents towards investments
in wind energy is a favourable determinant of its development. A kind of
development that would not destroy the value of the landscape and would
not reduce demand and supply in the tourism sector.

Methodology

This paper aims to determine the level of public awareness in Polish soci-
ety regarding the impact of wind farms on the tourism value of the landscape
in a given area. This opinion is understood as a form of social awareness of
the Polish population regarding onshore wind farm investments. Would it
provide answers to the following questions: Does onshore wind energy
reduce the tourist value of the landscape? Does it reduce tourist activities
(supply) and the number of tourists visiting an area where windmills are
present (demand)?

The realisation of the adopted objective entailed the analysis of second-
ary resources such as reports from nationwide empirical surveys and literat-
ure on the subject. We also used empirical data from reports on research
conducted by the Ministry of Climate and Environment on the awareness and
environmental behaviour of Polish residents regarding wind energy (Minis-
try of Climate and Environment, 2020a) and from a report on wind energy in
Poland (Ministry of Climate and Environment, 2020b). This research was
commissioned by the Ministry of Climate and Environment and carried out
by PPS Spétka z o.0. (Partner in Business Strategies). Due to the ongoing
COVID-19 pandemic, the study was conducted using the computer-assisted
telephone interview (CATI) technique. The nationwide sample of respond-
ents aged 15 years and older in both surveys was randomly selected and is
representative of demographic characteristics such as gender, age, and place
of residence. The maximum estimation error for a random sample of 1,000
individuals is +/- 3.1% (Ministry of Climate and Environment, 2020a).

The paper takes into account selected results of empirical research
related primarily to the awareness and behaviour of Polish residents towards
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onshore wind energy. Furthermore, the method of critical analysis of the
related literature and secondary materials, mainly statistical materials pub-
lished by Statistics Poland, were also used in the research.

It should be noted that an increasing number of contemporary research-
ers use secondary data collected by other researchers to achieve different
cognitive goals. Nowadays, the analysis of secondary empirical data is an
established research method in the social sciences (Frankfort-Nachmias &
Nachmias, 1996).

There are three primary reasons for the growing interest in using the
method of secondary materials analysis: — general (in secondary materials,
data are often collected in different scientific areas, which promotes a more
comprehensive and deeper analysis. In primary research, an individual
researcher is not able to collect broad and multifaceted information on the
problem under study); - methodological (the results of research conducted
by one researcher can be combined, supplemented, and compared with data
collected by other researchers); - economic (primary data collection is very
expensive). Using already existing data is much less expensive than collecting
new data (Goodman, 1992). A similar research approach was also used in the
study of the topic of public awareness and behaviour of Polish residents
towards onshore wind energy and its impact on the tourist values of the
landscape. Given the adopted research methodology, it should be stressed
that a quantitative and qualitative analysis of the problems studied was con-
ducted in the paper.

Research results and discussion

Surveys of environmental awareness and behaviour regarding onshore
wind energy show that Polish residents have very positive attitudes to its
development. It turns out that 85% of respondents surveyed supported the
development of onshore wind farms. The behaviour of Polish residents
towards onshore wind farms in general and with regard to their education is
shown in Figure 1.

Analysis of the data in Figure 1 shows that people with vocational educa-
tion predominated among those supporting the development of onshore
wind farms (89% of positive indications). High approval levels for onshore
wind farms were also found among those with secondary (84%) and higher
education (87%). More than half of the positive indications (65%) support-
ing the development of onshore wind farms in Poland were found among
people with primary and junior high school education.

The results of other empirical studies also showed support for onshore
wind energy development in Poland. For example, “It is also encouraging to
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note that survey participants support the development of wind energy in
Poland and that their majority would not mind another windmill park being
built in their neighbourhood” (Ryszkowska et al., 2018).

| i |
L l
6
L

5
‘ A
primary and junior high-school “ -
education |
89
‘ A
\
vocational education “ 42 31 8
84
A
secondary education “ 41 m
87
A
higher education “ 41 m
| | strongly support I rather support
M | rather not support | | definitely do not support

m | don't know, It is difficult to say

Figure 1. Attitudes towards onshore wind farms in Poland in the opinion of respondents in
general and by their level of education [%]

Source: author's work based on Ministry of Climate and Environment, 2020b.

The positive attitudes of Polish residents towards wind energy in the
country were not so pronounced for wind farms located near their homes
(Figure 2).

The data presented in Figure 2 shows that 75% of the people surveyed
would support onshore wind farms located near their residences. This is
10% less compared to the acceptance of wind farms in general in Poland. It
was found that as the level of education of the respondents increased, so did
their acceptance of building an onshore wind farm in the area where they
lived. These results indicate a symptom of an important phenomenon called
the NIMBY syndrome. NIMBY issues refer to a set of different behaviours of
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alocal community towards an investment made near their place of residence.
This attitude expresses opposition to the location of development at a par-
ticular site while accepting the development in general. Therefore, the object
of the opposition is not the development itself but its location and the associ-
ated risks (Bednarek-Szczepaniska & Dmochowska-Dudek, 2015; Wolsink,
2000). Thus, the results of the above surveys indicate that investments in
wind power plants, in general, are desirable and can be completed, but it
would be better if they were not close to the place of residence.

1 75

—
—

total 33 42 0 78

| 48

primary and junior high-
school education

vocational education 28 46 13 6 7

A 75

secondary education 34
A 78
higher education 36
| | strongly support m | rather support
M | rather not support | | definitely do not support

m | don't know, It is difficult to say

Figure 2. Attitudes towards onshore wind farms in the area of residence of respondents by
their level of education

Source: author's work based on Ministry of Climate and Environment, 2020b.

The development of onshore wind farms in an area is not only influenced
by the residents but also by the local government. In Poland, 24% of resi-
dents reported they lived near onshore wind farms. Among the respondents
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with wind farms in their area of residence, 54% positively evaluated the
actions of local authorities and wind farm investors at the stage of construc-
tion (aspects of the new institutional economy). Onshore wind farms have
varying impacts on the natural and social landscape elements of the local
area. Although the electricity generated by wind turbines is considered green
energy, there are opinions that say it can negatively affect the natural values
of the area and the health of people. Some studies indicate that wind turbines
generate infrasound and low-frequency noise. They negatively affect the life
of birds, bats, insects, and human health (PSEW, 2008; Pawlas, 2009).

Among the factors affecting human health, the acoustic and optical effects
generated by rotating turbines are most often mentioned. In addition to noise
in the audible range, wind turbines generate infrasound, i.e. waves with a fre-
quency lower than audible and low-frequency noise (up to 500 Hz). Infra-
sound waves are very long waves, spreading over many kilometres and pen-
etrating even through concrete walls of buildings (Pawlas, 2009.) Among the
optical (visual) factors burdensome to health, the following are mentioned:
the stroboscopic effect and the so-called ,shadow flickering effect”. However,
studies on the impact of these effects on human health are fragmentary, and
their results are often questioned (“Wielka Brytania, Australia,” 2015).

Another example of a threat to wind turbines is their failures and the
resulting threats to people in the form of personal injury and fatal accidents.
Frequent accidents were wind turbine blade breakage, fires caused by an
electrical short circuit or overheating of the propellers (“Elektrownia
wiatrowa,” 2023).

Some research results indicate that wind forms pose a threat to birds
passing by because the rotor blades cut through the air at over 150 km/h. For
this reason, wind farms should not be located on seasonal bird migration
routes (PSEW, 2008). World environmentalists, including those from Scot-
land and the USA, drew attention to this problem. It has been found that Scot-
tish power plants contribute to the extinction of endangered bird species
(including falcons, eagles and low-flying merlins). The American non-govern-
mental organisation Center for Biological Diversity has calculated that the
turbines of a single local wind power plant kill up to 1.3 thousand flying birds
of prey annually (PSEW, 2008).

However, it should be noted that in many other studies, the negative
impact of wind turbines on nature and people has not been confirmed.
According to USA Today, wind farms kill between 214,000 and 368,000 birds
a year. By comparison, 6.8 million are killed in collisions with cell and radio
towers. Cats alone kill between 1.4 and 3.7 billion birds (Bujalski, 2021). This
problem is illustrated in detail in Figure 3.
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Cats 2400000 000
Collision-Bulding Glas 599 000 000
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Electrocutions | 5600000
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Turbines 234012

Figure 3. Wind Turbines Are Not Killing Fields for Birds. Annual estimated bird mortality
from selected anthropogenic causes in the U.S. As of 2017

Source: author's work based on Feldman (2019).

Figure 3 shows the median value (middle value) of the causes of killing
birds. The data from the U.S. government agency Fish and Wildlife Service
shows that cats kill 2.4 billion birds a year. Another 599 million die by colli-
sions with buildings, 214.5 million by collisions with vehicles, 72 million by
poisoning, 25.5 million by collisions with high-voltage lines, 5.6 million by
electrocution, and only 234,000 by wind farms. Therefore, most birds die
because of cats and the fewest because of collisions with wind farms. Unfor-
tunately, it is difficult to find similar studies for Poland (Feldman, 2019).

The presented characteristics of factors related to the operation of wind
farms and their impact on the landscape of the natural and social environ-
ment conducive to tourism is not an exceptional and unique position. There
are also supporters of opposite views, who believe that the results of some
studies do not confirm the thesis that the location of wind farms contributes
to lowering the natural and social values of a given area. They believe that
wind turbines interfere with the landscape in the same way as all other build-
ings (Mordue et al., 2020).

Scientists from the Polish Academy of Sciences believe that the vast
majority of literature information and their own research results indicate
that there is no convincing evidence of the negative impact of onshore wind
farms on the natural environment and its values, as well as on human health
and well-being (Jasinski et al.,, 2022). The results of their research indicate
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that at a distance of 500 m from the wind farm, the noise level is below 40
decibels. Such noise does not cause negative health effects, even for sensitive
people. The authors of the monograph “Wind power plants in the human
environment” (2022) state that the levels of infrasound noise from wind tur-
bines are lower or comparable to the noise associated with typical natural
sources of infrasound (e.g. wind, waves, heavy rain) or noise from common
equipment, such as vehicles, loudspeakers, engines, household appliances,
airplanes). They emphasise that already at a distance of about 85 m from the
wind turbine; the noise level is close to 50 decibels, which corresponds to the
standards for permeable noise levels in single-family housing during daylight
hours. They also indicate no risk to human health from wind turbines in the
case of electromagnetic and vibration impacts (Jasinski et al., 2022).

The issues of the impact of wind turbines on the terrestrial landscape
were included in the discussed studies (Figure 4).

I don't know, It Definitely
is difficult to positive; 16
say; 17

Definitely
negative; 2

Rather
negative; 11

\ Rather

positive; 55

Figure 4. Impact of onshore wind farms on the landscape and the environment according
to respondents [%]

Source: author's work based on Ministry of Climate and Environment, 2020b.

Analysis of the data in Figure 4 indicates that respondents have positive
opinions (71%) regarding the impact of onshore wind farms on the natural
and social environment of residences of places where wind turbines are
located.
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In the opinion of Polish residents, onshore wind farms definitely have
a positive impact on the landscape and the environment. Only 13% of the
respondents expressed negative opinions, and 17% had no opinion (Figure
4). The positive opinion on the problem studied depended on the age of the
respondents (Figure 5).

86
82
71 72 71
1 I I 58

Total 15-24 years 25-34 35-44 4559 60 and more

Figure 5. The positive impact of onshore wind farms on the environment and landscape as
a function of the respondent’s age [%]

Source: author's work based on Ministry of Climate and Environment, 2020b.

Analysis of the results by age of the respondents indicated that the greater
the age range, the lower the percentage of positive opinions. Despite this fact,
however, more than half of the indications were positive (58%) in the oldest
age group (60 and older).

In general, it should be emphasised that the presented results confirmed
the willingness of Polish residents to use clean wind energy that does not
have a negative impact on the landscape of the area with wind farms. This
energy does not destroy the natural and cultural values of the area, and thus
it can be assumed that it does not discourage tourists from visiting these
areas (Franta’l & Kunc, 2011). The opinions about wind farms expressed in
the survey exemplify the public awareness of wind energy problems in Polish
society (Lucki & Misiak, 2010). At the same time, they are manifestations of
specific behaviours and actions toward the use of this energy (aspects of
behavioural economics). One example of this behaviour is respondents> will-
ingness to spend money for the opportunity to use wind energy. This issue is
illustrated in Figures 6 and 7.
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Figure 6. The willingness of Polish residents to use wind energy in 2013-2020 [%]
Source: author's work based on Ministry of Climate and Environment, 2020b.

Figure 6 shows that in 2020 compared to previous years, the residents of
Poland were more willing to use clean energy and renewable energy sources,
including wind energy. While only 18% of them expressed an inclination to
dosoin 2013, 78% of respondents decided to use such energy in 2020. Those
determined to use renewable energy sources, including wind energy, are
willing to spend more money on such installations. The problem is shown in
Figure 7.

The data in Figure 7 shows that in 2020, the largest number of respond-
ents (26%) said they would be willing to pay between 6 and 10% more for
clean energy compared to their current energy bills. In contrast, 24% of
respondents were willing to pay more than 20% more for this energy. This
was the second most frequently indicated range (Figure 7).

Renewable energy sources, including wind energy, are an important sub-
ject of interest for Polish society (Biernacki et al., 2016). This is supported
not only by the empirical evidence but also by the motivation for appropriate
pro-environmental behaviour of consumers. The cited research shows that in
2020, 95% of Poland’s population would declare energy savings at home
(Figure 8).
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Figure 7. The willingness to pay extra money for clean energy (wind energy) compared to
the current bills [%]

Source: author's work based on Ministry of Climate and Environment, 2020b.

The Polish residents surveyed planned to take additional measures in
their homes to increase energy efficiency and reduce energy bills. How such
actions were taken is illustrated in Figure 9.

An analysis of the data in Figure 9 shows that among those planning addi-
tional actions to increase energy efficiency and reduce household electricity
bills in 2020, the use of renewable energy sources was overwhelmingly cited
(57%).
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Figure 8. Planned additional behaviour aimed to increase energy efficiency and reduce
electricity bills [%]

Source: author's work based on Ministry of Climate and Environment, 2020b.
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Figure 9. Planned behaviour to increase energy efficiency and reduce electricity bills [%]
Source: author's work based on Ministry of Climate and Environment, 2020b.
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Renewable energy sources, especially wind energy, are an important fac-
torin protecting the environment (Franta’'l & Urbankowa, 2014). The research
results discussed in the present study demonstrate the role of social condi-
tions enabling clean energy development and decarbonisation of the econ-
omy.

A high level of public awareness of Polish society approving investments
in wind farms and the associated positive behaviour of the inhabitants con-
firm the need to care for nature, improve air quality, and thus the need to use
renewable energy sources (Lucki & Misiak, 2010). As shown by the results of
the study, these priorities do not support the thesis that the location of wind
power plants decreases the natural and cultural values of the landscape of
a given area, conducive to tourist and recreational activities (Chodkowska-
Miszczuk, 2016). Local people and local authorities who approve of the
development of renewable energy based on wind turbines are of the opinion
that tourists also view wind turbines positively as a sign of an active attitude
towards the protection of the environment. Some gminas advertise wind tur-
bines as tourist landmarks on walking or cycling routes (e.g. a trail of wind
turbines in the Dartowo gmina). They organise information meetings to
broaden knowledge about environmental protection and renewable energy
sources. There are gminas that consider the presence of wind turbines in
their area an additional tourist attraction that supports the promotion strat-
egy of the locality (Sikora & Wartecka-Wazyniska, 2015).

In conclusion, it is important to emphasise that there is no perfect land-
scape of the area conducive to tourism and recreational activities. In terms of
tourism, landscapes are characterised by positive and negative natural, cul-
tural, social, and economic values. The landscape with wind turbines as
a source of clean energy is becoming more and more tolerated and accepted
in the public mind, according to the research presented here. It ceases to be
an obstacle to the development of tourist and recreational activities of many
social groups. Wind turbines are an accepted architectural element and
a new value to our spatial landscape. They create cognitive, educational, and
economic values that are absorbed by the local community and tourists.
Overall, it follows that Poles see the need for onshore wind energy develop-
ment and are aware that these are beneficial without compromising land-
scape values (“Cztery piagte ankietowwanych,” 2022).

Conclusions

The need to reduce environmentally degrading conventional energy
sources and to activate the economy after the COVID-19 pandemic represents
a strong argument for wind power development in Poland. Also important is
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the country’s commitment to meet climate targets for renewable energy and
reduce CO, emissions. The development of renewable energy sources, espe-
cially wind energy, is linked to investments in wind farms. To answer the
questions posed in the methodological part of this paper, we used the results
of a representative nationwide survey of opinions on onshore wind farms.
These opinions are indicative of the level of social awareness of the respond-
ents on the subject under study (Ministry of Climate and Environment,
2020a). This awareness may inhibit or favour wind farm investment in a par-
ticular area with tourism and recreational values.

Based on the results of the empirical survey, the overwhelming majority
of Polish residents (85%) generally expressed positive attitudes towards
investments in wind farms that generate clean electricity (Ministry of Cli-
mate and Environment, 2020b).

More than half of Poland’s inhabitants spoke positively about the actions
of local authorities towards the construction of wind farms in their areas.

The favourable social climate for wind farms was also expressed in opin-
ions that these farms do not harm the natural and cultural values of the local
landscape and do not lower their tourist value and attractiveness (71%). Nei-
ther do they prevent tourists from coming. A positive opinion about the
impact of onshore wind farms on the natural and social environment varied
depending on the age of the respondents. The greater the age range, the
lower the percentage of positive ratings (Ministry of Climate and Environ-
ment, 2020b).

The development of onshore wind energy was supported by the tend-
ency of Polish residents to increasingly use this type of energy (78%), which
is perceived as clean energy that is not harmful to the environment (Ministry
of Climate and Environment, 2020a).

Positive social attitudes about the impact of wind farms on the tourist
value of the landscape were shown by the results of studies conducted in the
Czech Republic and Portugal. The study in the Czech Republic indicated that
clean wind energy promotes environmental protection (70%). It does not
pollute the tourist landscape but, conversely, enhances its values (35%)
(Franta’'l & Kunc, 2011). Wind turbines provide economic benefits to their
owners, the owners of the land on which they are located, and local govern-
ments. They are, therefore, a source of additional funding for local tourist and
recreational infrastructure used by residents and tourists (Portugal) (Silva &
Delicado, 2017).

It should be noted that onshore wind turbines are a positive value in the
tourism landscape. They are a source of clean energy that does not poison the
social and natural environment and improves air quality that is conducive to
tourist and recreational activities (“Cztery piate ankietowanych,” 2022;
Badora, 2014).
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The high level of public awareness of Polish society toward wind farms
creates a social climate conducive to investments in renewable energy
sources, including onshore wind energy. Such an acceptance of wind farm
investments, or its lack, thus entails the need for the local authority to run
social consultations (“Ustawa wiatrakowa,” 2022). It shows social acceptance
for investments so much needed by humans and nature and creates social
conditions to facilitate the fulfilment of Poland’s commitments to the
European Union regarding the share of renewable energy sources, including
wind energy, in the global energy mix (Sobieraj, 2017).

Furthermore, it should be made clear that Russian aggression against
Ukraine is forcing Poland and Europe to become independent of Russia in
terms of energy supply. A key element of this independence should be a dra-
matic acceleration of renewable energy development and the expansion of
wind power.

Finally, from a theoretical point of view, the issue under analysis can be
related to the assumptions of social and ecological economics. The achieve-
ments of behavioural economics and the new institutional economics play
avital role in it. Social and ecological economics presents the ontological and
cognitive premises for analysing and understanding the interactions between
natural, social and economic systems (Spash, 2011). It thus strengthens the
theoretical aspect of empirical research. However, this would open a field for
further discussion.
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