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Abstract
Tourism belongs to the industries with significant energy consumption. Visitors as well as
hotel managers have, however, a positive attitude towards the responsible use of energy
resources. The level of research on visitors' preferences of using different types of
renewable energy is low, unlike findings on factual characteristics of conventional and
renewable energies. That is why our aim was to assess visitors' preferences of
environmentally friendly energy sources in hotels. Preferences of six types of renewable
energy - "green" tariff energy, solar panels on the rooftops, solar panels on the ground, heat
pumps, AD, wind turbine, were measured at four tourist destinations in the Czech Republic.
The positive attitude of tourists towards the selected types of energy sources was
confirmed. The highest preferences were found for solar panels installed on the rooftops. A
typology of preferences was revealed by cluster analysis and differences between clusters
were tested for independent variables. Clusters of visitors with a high and low interest in any
type of renewable energy were identified as well as a cluster of visitors with interest in all
types apart from solar panels installed on the ground - the visitor's origin was found as the
main differentiation factor.
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1. Introduction
Hotel units are responsible for a significant proportion of energy consumption and carbon
dioxide emissions in the tourism sector [1]. The guarantee of a high comfort and quality of
their services is leading to high energy and water consumption in the lodging sector [2].
Energy consumption in tourism is higher than elsewhere and it fluctuates depending on the
region and the visitors structure [3, 4]. What’s more, hotel buildings have higher energy
consumption than other types of public buildings [5]. With regards to the process of
'greening' in tourism sector, particularly in areas such as nature reserves or culture sights,
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the accommodators are pushed by the visitors into adopting pro-environmental measures.
Hotels and other accommodation facilities are then becoming the ideal locations for
alternative energy resource use [6, 7]. The implementation of renewable energy technology
into the operation of accommodation facilities is, on one hand highly sought after [8], and
among the business owners accepted [9], but on the other hand there are many existing
obstacles of the development [10-14].
Scholars substantially contributed towards the understanding of the basics of owners’
decision making and customers’ behaviour when choosing between the conventional and
green accommodation [15-18]. However, in reality, there is an abundance of renewable
energy sources of a variety of 'hybrid' characteristics in accommodation facilities, either
combining miscellaneous sources or just a mix of renewable energy sources [19, 20]. There is
also considerable evidence that the perception of renewable energy installations differs
among visitor groups, particularly from studies on wind turbines [21], little less from studies
on solar panels [22, 23] and biomasses studies [24]. Nevertheless, the overall view on the
perception of different types of renewable energy technologies is still missing.
That is why the following subject matter was chosen for our study: assessing the differences
in visitor groups’ preferences for the different renewable energy types in hotels. In
particular, we will try to find out which characteristics of visitors determine their attitudes
towards renewable energies in hotels. It will be investigated among visitors of four tourist’s
attraction sites (two natural sights and two culture sights) in the Czech Republic.

2. Background and Hypotheses
2.1 Renewable energy
Renewable energy sources are energy sources that are based on natural resources (solar, wind,
biomass, geothermal) and are completely or partially renewable [25]. As a result of ongoing climate
change and our overall dependency on exhaustible fossil sources of energy, the usage of renewable
energy seems to be a way how to overcome the existing energy-environment crisis [26]. The
(environmental) contribution/ benefit of renewables whose generation is principally decentralized
[27], is based on the reduction of both emissions of greenhouse gases in the atmosphere and the
level of its pollution. In our paper, we are focusing on the perception of two types of renewable
3

energies. Those that are producing electricity (solar energy – panels on roofs, solar energy – panels
on ground, wind turbines, “green” tariff energy) and those that produce heat (heat pumps and
anaerobic digestion plants).
The first type of energy that we are dealing with is solar energy. For our purposes, we are
distinguishing between solar panels located on roofs and solar panels located on the ground. There
are undoubtedly plenty of benefits that are connected to the usage of solar energy. Energy from the
sun is widespread, inexhaustible and clean, and operational costs for solar panels are extremely low
due to long life technical equipment for using of solar energy. Sunshine is, however, not equally
distributed during the year and the problem has to be solved how to cover energy demand when
sunshine is lacking. It is obvious that the most environmentally beneficial is a location of solar panels
on roofs of houses, commercial buildings or even brownfields, while their location on a ground
where they might cover agricultural land is more controversial. Spacious on ground solar power
plants also create problems for future re-use for agriculture, although possibilities that merge solar
energy generation and agriculture exist [28].
As for energy that is generated from wind, similar arguments might be used. Wind energy is free and
enormously cost-effective if suitably located [29]. Together with solar energy, the use of wind energy
belongs to the fastest growing energy sources in the world. Though, even with the most modern
technology, we are able to use only a part of the whole capacity of individual wind mills; the wind
conditions are usually unstable and heavy storm might damage the whole construction.
Furthermore, wind mills might entail noise and visual pollution depending on the socio-cultural
contexts [30]. Costs for wind mill installations are considered to be higher than it is the case for solar
installations, in contrast they are less space demanding and a combination with agriculture in given
place is easily feasible.
Another option to support the use of renewable energy is to promote green energy tariffs. With this
option, the energy supplier is matching energy selected by consumer by renewable energy that is
being supplied to the grid [31]. This solution for expanding of renewable energy is available for
everybody, is democratic and significantly contributes to distributed electricity generation and
supports development of green economy. In contrast, costs for introduction of such scheme are high
and require government regulations.
If we consider heat pumps (as systems that transform thermal energy to heat) as an option for
generation of renewable energy, it has to be taken into account that initial costs are quite high, the
installation of this system is highly location-dependent and means significant disruption for the
subsurface of the location [32]. Contrariwise, beneficial is usually the long lifespan of the system and
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that it might be used for heating in winter and for cooling during summer. Additional electricity is
always required to run the system, which means that the system is only carbon neutral if other
renewable energy sources are available.
Anaerobic digestion (AD) plants are facilities that transform various types of biomass (like household
bio-waste, agricultural waste etc.) into electricity and heat. Individual AD plants are highly dependent
on availability and fluent supply of biomass, which significantly restricts the potential location of the
site and thus the profitability of their operation. Initial costs for building of AD plant are enormously
high and the location of AD has to be selected carefully as it might affect the quality of life of the
local population (odour pollution, increased traffic). Otherwise, AD plants might significantly
contribute to social development of their neighbourhoods as it might supply its population with heat
(as co-product of digestion process).

2.2 Legal framework of renewable energies policy in the Czech Republic
The legal framework for the development of renewable energy sources in the Czech Republic
consists of the three key acts [33]. The most important for the development of renewable sources
use is Act no. 180/2005 Coll. on the promotion of electricity production from renewable energy
sources - the targets of 8% share of electricity from renewable sources was achieved especially due
to the photovoltaic energy boom. This act was replaced in 2013 by Act 165/2012 Coll. on promoted
energy sources. One of its fundamental targets is a share of energy from renewable sources to
amount to 13.5% of gross energy consumption in the Czech Republic by 2020. The National Action
Plan for Renewable Sources of Energy further quantifies the installed capacities of individual types of
renewable sources to be achieved in each year in the period between 2010 and 2020. When this
annual target has been achieved, there is no legal duty to further support the installation and
operation of new renewable sources by means of the feed-in tariffs or green bonuses. The State
Concept of Energy 2014 [34] states that the potential of renewable energies is “limited” and main
resources of renewable energies in the Czech Republic are: energy of water, wind, sunlight, biomass,
biogas, energy of the surrounding environment, geothermal energy, and energy of liquid biofuels. In
the State Concept of Energy, the main emphasis is put on biomass. A further issue is the effectivity of
energy management defined in Act no. 406/2000 Coll.
None of the “energy“ strategic and legal documents mention any tourism related issued. The
National Tourism Policy of the Czech Republic 2014-2020 (the main tourism strategic document in
the Czech Republic) [35] does not address the use of renewable energy in tourism sector (the some
holds for previous National Tourism Policies). However, this policy document cites the “lack of a
5

greater degree of application of instruments for sustainable tourism“ as weakness of the
development of tourism in the Czech Republic, and the “neglect of the importance of evaluating the
impact of tourism on the environment and lack of implementation of the sustainable development
concept“ as threat to the development of tourism in the Czech Republic. Although the state
institutions are aware of this, there is no tourism specific subsidy for renewable energies in tourism
sector in the Czech Republic so far [36]. Accordingly, the use of the renewable sources of energy in
tourism sector in the Czech Republic is not developed [37], similar to Slovakia [38] – e.g. there is only
five hotels possessing the EU ECOLABEL (“Ecoflower”) in the Czech Republic. The certified hotels are
predominantly expensive ones, which are oriented to the well-situated foreign clients and mainly
located in Prague (four of those five).

2.3 Renewable energies in “green” hotels
There are many ways to make the accommodation sector more environmentally friendly. Apart from
resource management and waste disposal, there are energy saving options [39, 40] such as
increasing energy efficiency as well as using alternative, sustainable, environmentally friendly
renewable sources of energy. The subject matter of our study focuses on the use of renewable
energies.
There are several options for using the renewable energy available in the accommodation sector. The
most popular ones are solar-based renewable energy-related technologies [19, 41] - especially
photovoltaic power [42] and even more, the water heating solar systems [1, 20, 43].
Currently installed technologies often combine photovoltaic power with solar water heating [43]
however, our research question addresses solar-based renewable energy in general. In this context,
an often raised issue is the location of solar panels and also the land use if the solar panels occupy
the excessive surface area [44, 45]. It seems that the perception of solar panels on the building
rooftops is different from the ground-mounted ones. So, the first two renewable energies considered
are solar energy – panels on roofs and solar energy – panels on the ground.
Energy harvested by wind power follows in second place [12, 46]. In some cases, this technology is
recommended as more advantageous than solar-based produced renewable energy [47]. Moreover,
the wind turbine generators are labelled as the 'greenest' way of generating electricity in tourist
coastal sights, even in case of moderate wind speeds [48]. The third type of renewable energy
included is wind turbines.
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Another commonly used renewable energy technology in the accommodation are heat pumps [4951]. So they were included into our study, too.
Shi and colleagues [52] pointed out that, the value of using waste biomasses for energy production in
tourist attraction sites is still poorly understood. Thus, our study addressed anaerobic digestion (AD)
as another issue related to tourism and renewable energy resources in hotels [20]. Anaerobic
digestion varies depending on biomass sources [53], and its importance also lies in the waste
management. AD can support biomass clearing on shores [54] as well as waste management in
hotels and their restaurants [55-58].
In coastal areas, the tidal wave power is also considered [59], however, it is not suitable for singular
accommodation facility and only makes sense if the whole resort would use it [60]. Therefore we
decided not to include it in the study.
Other relevant form of energy supply for “green” hotels is the so-called “green” tariff energy. It
means that some or all of the electricity, which is bought, is 'matched' by purchases of renewable
energy. The hotel then uses the electricity from the power grid generated from renewable resources.
It is apparent that this form does not contribute to hotel management options for reducing energy
costs so that tourists might not be attracted by that particular technology. Moreover, the educational
effect of this renewable energy supply is lacking.
Summing up, our research will focus on six types of renewable energy installations:












solar energy – panels on rooftops,
solar energy – panels on the ground,
wind turbines,
heat pumps,
anaerobic digestion,
“green” tariff energy.

2.4 Preferences for renewable energies in “green” hotels
The importance of the types of renewable energies used in “green” hotels is growing in specific
context such as islands [12], wilderness [61] or other remote locations [59, 62]. From previous
studies, it is rather apparent, that renewable energy is preferred as compared to using common
resources like gas or coal [63] or nuclear power supply [64].
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The first hypothesis (H1) we therefore propose is: all types of renewable energies are perceived as
positive.
A further main question addresses the level of preference for each type of renewable energy. Each
type of harvesting renewable energy sources varies in physical characteristics [20, 65]. While the
general image of renewable energies has been found to be positive [66], the presence of respective
installations is often perceived rather negatively [67]. This divergence of attitudes has been
repeatedly determined for wind turbines [65, 68]. In some contrast to that, energy tourism is
considered as emerging tourism niche [69]. The notions associated with renewable energies are
diverse [70] and complex as concluded by Broekel and Alfken [68].
The second hypothesis (H2) we propose is: the level of preferences of each type of renewable
energy differs significantly from one another.
The third hypothesis (H3) that directly follows is: there are interconnections between preferences of
different types of renewable energies.

2.5 Factors influencing preferences for renewable energies in “green” hotels
Recent research has shown that there are many factors influencing visitors’ decisions to stay in a
“green” hotel [71]. In this context, however, little attention has so far been directed to visitors’
perceptions of the various renewable energy types. We assume that the factors affecting the
decision between “conventional” and “green” hotel will be similar. These factors can be grouped into
several categories, in particular, socio-demographic factors and factors affecting behaviour as
defined in the theories of planned behaviour [72]. Socio-demographic factors selected for this study
are the ones that were found to be most important in the decision processes of tourists [73]. They
are also that ones, that appeared to be important for the decision to stay in a “green” hotel [3, 74,
75].
Firstly, acknowledged variables having an influence on choosing “green” hotel are gender and age.
This relates to the findings that environmentally conscious behaviours, attitudes, perceptions or
intentions in tourism are stronger in females than in males [74], and that age is has been found to be
responsible for differences in pro-environmental inclination in tourism. Compared to gender, the age
influence is less consistent, and in most cases, it has not been confirmed [74, 76].
Socio-economic criteria have also been found to affect „green” behaviour, which is generally
associated with a higher cost during the holiday [77]. In particular, people with higher pro-

8

environmental attitudes are usually more willing to spend more on „green“ holiday [75]. The origin
of the visitor significantly affects his/her general behaviour [78] and also the behaviour towards
environmentally friendly travelling [3, 79].
The fourth hypothesis (H4) we further propose is: socio-demographic characteristics of visitors
influences the structure of preferences for renewable energies in “green” hotels. Gender (H4.1), age
(H4.2), travelling expenses (H4.3), and visitors’ origin (domestic/foreign tourists) (H4.4) as potential
socio-demographic characteristics of visitors influence the structure of preferences for renewable
energies in “green” hotels will be tested.
Secondly, the preference for renewable energy installation in hotels was expected to be associated
with the behaviour at the destination and particularly the decision on what type of “green” hotel to
visit. There are several contributions summarised by Gao and colleagues [15], stating, based on 185
unique observations, that attitudes, values, awareness and perceived benefits are linked to “green”
hotel selection. Most of these studies are based on Ajzen’s theory of planned behaviour [80] that
considers attitudes towards the behaviour, personal norms and behaviour control as the main
concepts affecting behaviour, together they are expected to influence intended behaviour as a
mediator of real behaviour.
The fifth hypothesis (H5) we further propose is: factors of behaviour influence the structure of
preferences for renewable energies in “green” hotels. Attitudes (H5.1), behaviour control (H5.2),
personal norm (H5.3) and real behaviour (= “green” hotel choice) (H5.4) will be tested.
Finally, previous studies also show that visitors in different locations vary strongly in their proenvironmental behaviour [81]. The places they visit at their holiday destination are good indicators of
their pro-environmental preferences [82].
We can thus propose our sixth hypothesis (H6): the structure of preferences varies by dominant
characteristics of the visited location.

3. Methods
To test the hypotheses, necessary data were collected among visitors of four tourist sites using a
standardised survey.
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3.1 Data collection
All data were gathered by a standardised survey. To ensure the validity of the questionnaire items, a
comprehension pre-test was carried involving a sample of 20 volunteers during May 2015. The
revised versions of the questionnaires were handed out and collected in the period of June and
October (= main tourism season) 2015.
As it was intended to test the potential differences between visitors of distinct types of sights (H6),
two different types of visitors’ destinations were selected – destinations focused on cultural heritage
and destinations focused on natural heritage. Two tourist sites were selected from each of both
types of sights in the Czech Republic – two sights of cultural heritage (UNESCO Cultural heritage sight
Český Krumlov – chateaux visitors; National cultural monument Kratochvíle chateaux - chateaux
visitors) and two sights of natural heritage (UNESCO Biosphere reserve Pálava – visitors at vantage
point Děvín; Žďárské vrchy PLA - visitors at vantage point Devět skal).
To assure a random sample, every tenth visitor was approached during week-days and weekends.
Overall, 200 respondents were addressed at each site. The refusal rate was 28.38 % on average and
varied from 48.50 % in Český Krumlov to 10.00 % in Kratochvíle chateaux. Altogether, 573
respondents above the age of 18 participated in the survey (Table 1).

Table 1. Respondents of the survey.
n
gender

573
female

48.0%

male

52.0%

age (mean)

42.1 years

money/night/person (mean)

1,045 CZK

foreign (yes)

26.9%

nights spend in "green" hotel

16.8%

3.2 Questionnaire
The questionnaire consisted of an introduction and three main parts. In the introduction, the issue of
“renewable energy” was explained to the respondents. We thereby used the definition from Ellabban
and colleagues [83]: “Renewable energies are energy sources that are continually replenished by
nature and derived directly from the sun (such as thermal, photo-chemical, and photo-electric),
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indirectly from the sun (such as wind, hydropower, and photosynthetic energy stored in biomass), or
from other natural movements and mechanisms of the environment (such as geothermal and tidal
energy). Renewable energy technologies turn these natural energy sources into usable forms of
energy – electricity, heat and fuels.”
The first main part was dedicated to data related to visitors’ perception of different renewable
energies (dependent variables to test all hypotheses). The second part included items measuring the
factors of pro-environmental behaviour (to obtain data for testing H5). In the third part, questions
addressing socio-demographic factors were placed (to obtain data for testing H4).
Visitors’ preferences (H1, H2, H3) for six environmental-friendly installations providing renewable
energy resources for hotels were measured by the following question: “If other parameters remained
but the price of accommodation increases by 25 %, I would prefer a hotel that has . . . ” Six
renewable energies were stated as a choice: solar energy – panels on roofs; solar energy – panels on
the ground; wind turbines; heat pumps; anaerobic digestion; “green” energy”. The items were
measured on 5-point Likert-like scale where 1 = definitely no; 2 = rather no; 3 = cannot decide; 4 =
rather yes; 5 = definitely yes.
Visitors’ attitudes (H5.1) towards environmental friendly tourism were measured based on their
degree of involvement in the public financial support to “green” energy in hotels. The question was:
“I find the public financial support to “green” energy installations in hotels as . . .” It was assessed by
using a standardized scale of ten bipolar adjectives measured on a 7-point scale. The revisited
Personal Involvement Inventory Scale was used as its advantage is one-dimensionality as well as the
versatility of use [84]. The degree of the involvement of respondents was calculated using the mean
values of the ratings of ten bipolar adjectives including “unimportant-important”, “boringinteresting”, “irrelevant-relevant”, “unexciting-exciting”, “means nothing - means a lot to me”,
“unappealing-appealing”, “mundane-fascinating”, “worthless-valuable”, “uninvolving-involving”, “not
needed – needed”.
The scale for measuring behavioural control (H5.2) was adopted from Han et al. [80]. Thus, three
items were included: “Whether or not I stay at a green hotel when traveling is completely up to me.”,
“I am confident that if I want, I can stay at a green hotel when traveling.”, and “I have resources,
time, and opportunities to stay at a green hotel when traveling. We used a 5-point scale of
measurement. The degree of behavioural control of respondents was calculated using mean values
of responses in all three questions.
Personal norms (H5.3) were also measured by a scale proposed by Han et al. [80]. The same three
items as in Han et al. were used: “Most people who are important to me think I should stay at a
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green hotel when travelling.”, “Most people who are important to me would want me to stay at a
green hotel when travelling.”, and “People whose opinions I value would prefer that I stay at a green
hotel when travelling.” Responses were measured on a 5-point scale of measurement. The degree of
personal norms of respondents was calculated using the mean values of the ratings of all three items.
To measure the real pro-environmental behaviour (H5.4) within accommodation sectors, we asked
the following two questions: “Please estimate the number of hotels (or guest houses or another
accommodation facility) you have visited in last two years“ and “How many of them were obviously
pro-environmental?”
The questionnaire ended with socio-demographic questions (H4) including gender (H4.1) (nominal
bivariate variable with levels female and male), age (H4.2) (ratio variable measured in years), average
cost per person per night stay during the holiday in the last two years (H4.3) (ratio variable
measured as CZK per person and night of stay), and the origin of respondent (H4.4) (nominal
bivariate variable with the levels domestic and foreign).

3.3 Statistical Analyses
Several statistical approaches were adopted to consider all our hypotheses.
To test our first two hypotheses (H1 and H2), mean values gained from responses on preferences of
six renewable energy installations were calculated and then tested using Repeated Measures
Analysis of Variance (RMANOVA). Analysis of Variance is used to test potential differences among
means of groups/variables – it is based on variances in groups and among groups. Because each
respondent decided for each type of the 6 renewable energies we used the type “Repeated
Measures” of this test as responses to one technology are not statistically independent from
responses to other technologies. The results of RMANOVA (= the differences in the averages) were
further tested by the Tukey post hoc test to find out how the preferences differ one from another.
To identify the visitors’ preference pattern for six renewable energy installations at their destinations
(H3), cluster analysis was used. Cluster analyses are applied to make groups out of objects (=
respondents) or variables (= 6 renewable energy technologies) according to their similarity in values
measured in each variable for each object. Our aim was to make the groups of respondents, thus
objects were clustered. In making an appropriate number of clusters usually two cluster analyses are
employed. First, the hierarchical cluster analysis is undertaken to obtain knowledge how the objects
are similar with one another. We used the Ward method of grouping and Euclidean distance as the
measure of “similarity” of respondents. The decision how many clusters are appropriate is always
12

difficult and is dependent on the “nature” of the data, the aim of cluster analysis, and “optimal” ratio
between number of clusters and variance lost by grouping to make the result as simple as possible
[85]. The decision is usually based on dendrogram and amalgamation schedule, where we try to find
main “breaks” in similarity (measured as distance). In our case the optimal number of groups in our
data was five. It is good when the optimal number of clusters means not a drastic loss of information
of data directly measured - for our data and five clusters the loss of information was small (about
20%), thus considered as appropriate. The types of visitors’ preference pattern were subsequently
identified in a second step by using the K-means clustering with the number of clusters identified by
the hierarchical cluster analysis (i.e. 5). K-means clustering classify each object into a given number of
clusters. The meaningfulness of those classification was tested further based on other variables.
In a further step, we proceeded the testing of all other hypotheses. We decided to use two
approaches. Firstly, all variables were tested separately. The differences in all factors of behaviour
(H5) including attitudes, norms , control, and stay in “green” hotel , and also age (H4.2) and money
spent /night/person (H4.3) as ratio variables between the five types of tourist (based on H3) were
tested by a series of One-way Analysis of Variance (ANOVA) with the Tukey post hoc test for unequal
number of n (unlike in the case of testing the hypotheses H1 and H2, the samples here are
independent one from the another and the number of respondents are different among groups, so
special post-hoc test had to be used). Gender (H4.1), location (H6) and origin (H4.4) were tested by
means of chi-square tests, as those variables were nominal (all bivariate – the numbers of
respondents in combination of category levels were tested against its evenness). The Non-parametric
regression (generalized linear model) was used as the second approach; a common way to identify
statistically important independent variables, as it was used in similar studies [86, 87]. Regressions
are employed to find out which of a number of predictors are important for variance in dependent
variable. The dependent variable here is nominal and it is the type of respondent (= the result of
cluster analysis), predictors are all other variables tested separately in previous analyses (ANOVAs
and chi-square tests). Our aim was to find (1) which of the studied factors are responsible for visitors’
preference pattern for competing renewable energy installations, and (2) which variables are
dominant in the sub-sample of respondents of the first (= most interested) preference type group
and not in the sub-sample of any other group. Statistical importance of independent variables was
tested by type III likelihood test and Wald test. The distribution of the dependent variables is
multinomial.
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4. Results
4.1 Visitors’ preferences for renewable energy installations in “green”
hotels
The data analysis (RMANOVA) revealed that all renewable energy installations were in average
assessed as positive except for the solar panels on the ground, the 95 % interval of the reliability of
which extends below the neutral value of 3 (Figure 1). The highest statistical average was reached by
solar panels on the rooftops.

3.5

a

3.4

ab

mean preferences

ab

3.3
abc
bc

3.2
c

3.1

3.0

2.9
green

solar-land
solar-roof

AD
heat pump

wind turbine

Figure 1. Mean values (squares) with the 95% confidence intervals (whiskers) of preferences for the
six studied types of renewable energy installations. Mean values labelled with the same letter do not
differ significantly one from another (they represent the homogenous groups as result Tukey posthoc comparison test, p > 0.05). Short-cuts of the installations: green = “green” tariff energy; solarroof = solar energy – panels on rooftops; solar-land = solar energy – panels on ground; AD =
anaerobic digestion.

14

The hierarchical cluster analysis with scree plot revealed five clusters (Figure 2), which were defined
by K-means clustering and finally numbered by decreasing values of total average of preferences
(cluster 1 = cluster with the highest total average of preference for renewable energy installations
and cluster 5 = cluster with the lowest total average preference for renewable energy installations).
Cluster 1 and 5 were those with a simple preference pattern. Cluster 1 includes a pool of respondents
who had shown a high preference for all the researched types of renewable energy installations,
whereas cluster 5 consists of respondents with low preference in any of them. Cluster 2, in turn,
consists of respondents who expressed preference above average for all installations except for solar
panels on the ground. Clusters 3 and 4 include both respondents with average interest in some
renewable energy installations. They, however, differ from one another in their preference for
specific renewable energy installation types. While in cluster 3, there is a preference above average
for “green” tariff energy and solar panels, respondents of cluster 4 show for these options a distinctly
low preference and a preference above average for AD and wind turbines.

5.0
4.5

cluster 3
cluster 2
cluster 5
cluster 4
cluster 1

4.0

preferences

3.5
3.0
2.5
2.0
1.5
1.0
green

solar-land
solar-roof

AD
heat pump

wind turbine

Figure 2. Mean values of preferences for one of the six renewable energy installation types
in five clusters of respondents.
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The differences among the 5 groups of respondents for attitudes, norms, control, stay in “green”
hotel, age, and money/night spending were tested by separate ANOVAs. For four out of those
independent variables, the differences were confirmed in post-hoc tests (Table 2). For attitude and
norms, the average values fall with the number of each cluster, and so does the preference for
renewable energy installation types. Statistical differences are found in clusters 1 and 2 compared to
cluster 5, and in the case of norm also compared to cluster 4. For behaviour control, the lowest
values were found in clusters 3 and 4 having a statistical difference compared to clusters 1 and 2. In
the case of “green” hotels visited in the last two years, the values fall again with the cluster number,
however, there is a statistical difference found only between clusters 1 and 2 (high preference) and
cluster 5 (lowest preference). The average age grows continuously with the number of clusters while
statistical differences were not found.
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Table 2. Results of One-way ANOVAs – means and standard deviations (S.D.) are shown for all five
clusters and all interval variables. Mean values labelled with the same letter do not differ significantly
one from another (they represent the homogenous groups as result of Tukey post-hoc comparison
test, p > 0.05). F statistic with significance levels of each ANOVA is shown in last column, * denotes p
< 0.05, ** denotes p < 0.01, *** p < 0.001.

cluster 1

cluster 2

cluster 3

mean ± S.D.

mean ± S.D.

mean ± S.D.

attitudes

4.92 ±

1.14 a

4.61 ±

1.29 a

4.13 ±

1.29 b

norms

3.31 ±

1.02 a

3.13 ±

1.10 ab

2.84 ±

0.86 bc

control

3.87 ±

0.87 a

3.71 ±

0.82 ab

3.27 ±

0.90 c

29.47 a

20.95 ±

27.24 a

17.19 ±

22.59 ab

13.86 a

41.15 ±

16.31 a

42.78 ±

15.89 a

“green”
hotel
age
money/night

21.05

±

39.08 ±

946.03 ± 536.17 a

1,183.15 ± 787.79 a

cluster 4

cluster 5

mean ± S.D.

mean ± S.D.

1,110.65 ± 946.72 a

F
attitudes

3.62 ±

1.20 bc

3.42 ±

1.33 c

30.86***

norms

2.70 ±

0.73 c

2.19 ±

0.97 d

23.44***

control

3.29 ±

0.78 c

3.41 ±

1.03 bc

11.87***

14.79 ±

20.14 ab

10.76 ±

17.29 b

3.53**

43.34 ±

17.44 a

44.97 ±

16.98 a

2.39*

1,032.99 ± 768.67 a

1.77

”green”
hotel
age

money/night 1,006.18 ± 678.39 a

For three bivariate independent variables, statistical differences between their distributions in the
clusters were confirmed by chi-square tests (Table 3). The highest difference was noted for the
origins of the respondents. Foreign visitors’ presence in cluster 1 is almost 1.75 times higher as
compared to the statistically expected values, whereas its presence in cluster 3 reached only half of
the statistically expected number and not much more in clusters 2 and 4. The presence of foreign
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visitors in cluster 5 is in the region of expectation. For gender as well as sight type of destination, the
statistical differences of presence in the clusters are lower though still conclusive. The presence of
females in cluster 4 is significantly lower than in other clusters. As for respondents’ presence in
historical sites, there is a significantly smaller number in cluster 1 as compared to the clusters 4 and
5.

Table 3. Results of chi-square tests. The numbers in tables are ratios between observed and expected
values.
females

historical

foreigner

cluster 1

1.04

0.80

1.73

cluster 2

1.17

1.01

0.71

cluster 3

1.11

0.97

0.52

cluster 4

0.72

1.10

0.71

cluster 5

0.99

1.19

1.11

Chi-square

12.63

10.28

44.78

4

4

4

0.013

0.036

< 0.001

d.f.
p

We have undertaken the non-parametric regression analysis after all previous analyses were done.
Five of the nine independent variables included were found to be statistically significant for
explaining the variability in respondent’s inclusion in each cluster. The strongest predictors appeared
to be the three behavioural factors (attitudes, personal norms, behavioural control) but also age and
origin (domestic/foreign) were adopted as significant parameters. For all five variables, the
conclusive high values of Wald statistics were reached in the model and it was also confirmed by chisquare test values using same variables in type III likelihood ratio test (Table 4). The Chi-square - d.f.
ratio is very close to 1 (1.07 exactly), thus we can conclude that there is no evidence of
overdispersion. Those variables then have a statistically significant influence on respondents’
presence in clusters of preferences for each type of renewable energy installation.

Table 4. Results of non-parametric regression model.
Type III Likelihood test
d.f. Log-Likelihd

Chi-Square
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test of all effects
p

d.f. Wald Stat.

p

Intercept

4

38.187

0.000

attitude

4

-821.485

40.436 0.000

4

36.825

0.000

norms

4

-817.911

33.290 0.000

4

29.971

0.000

control

4

-808.173

13.812 0.008

4

13.477

0.009

“green” hotel

4

-801.946

1.359 0.851

4

1.281

0.865

age

4

-804.044

5.555 0.235

4

5.422

0.247

money/night

4

-803.133

3.732 0.443

4

3.603

0.462

4

-806.523

10.512 0.033

4

10.233

0.037

(cultural)

4

-801.950

1.367 0.850

4

1.366

0.850

foreigner (yes)

4

-816.510

30.486 0.000

4

29.002

0.000

gender
(female)
place

In a final step, the effect of those independent variables on the difference in respondents’ presence,
in cluster 1 or in any other, was assessed. Parameters’ estimates, their standard errors, and statistical
significance are summarized in table 5. Cluster 1 was used as the reference category for the
comparisons with all the other categories. Respondents in cluster 5 are compared to respondents in
cluster 1 of higher age and have much more negative attitudes and norms towards staying in “green”
hotel. The effect of attitude also differs significantly between cluster 1 and 4 respectively 3. These
clusters are also characterized by lower behaviour control and markedly lower presence of the
foreign visitors. The presence of domestic visitors explains the presence of respondent in cluster 2.

Table 5. Testing of regression estimates for reference category (= cluster 1).
Dependent

Estimate

Effect

S.E. of

Wald

Estimate

statistics

p

Intercept cluster 5

cluster 5

4.507

0.949

22.560

0.000002

attitude

cluster 5

-0.667

0.135

24.461

0.000001

norms

cluster 5

-0.875

0.170

26.464

0.000000

control

cluster 5

-0.216

0.180

1.445

0.229291

“green” hotel

cluster 5

-0.008

0.008

1.030

0.310228

age

cluster 5

0.021

0.009

4.945

0.026162

money/night

cluster 5

0.000

0.000

0.908

0.340535

gender (female)

cluster 5

0.002

0.150

0.000

0.986707

place (cultural)

cluster 5

0.135

0.157

0.737

0.390553
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foreign (yes)

cluster 5

-0.223

0.162

1.891

0.169139

Intercept cluster 4

cluster 4

3.838

0.882

18.947

0.000013

attitude

cluster 4

-0.627

0.127

24.363

0.000001

norms

cluster 4

-0.270

0.152

3.150

0.075909

control

cluster 4

-0.405

0.168

5.793

0.016093

“green” hotel

cluster 4

0.000

0.006

0.003

0.955910

age

cluster 4

0.016

0.009

3.100

0.078309

money/night

cluster 4

0.000

0.000

0.142

0.706454

gender (female)

cluster 4

-0.258

0.139

3.437

0.063733

place (cultural)

cluster 4

0.072

0.144

0.250

0.616827

foreign (yes)

cluster 4

-0.484

0.156

9.630

0.001914

Intercept cluster 3

cluster 3

2.519

0.868

8.419

0.003714

attitude

cluster 3

-0.312

0.125

6.218

0.012644

norms

cluster 3

-0.196

0.151

1.685

0.194309

control

cluster 3

-0.528

0.167

9.994

0.001571

“green” hotel

cluster 3

0.000

0.006

0.000

0.984734

age

cluster 3

0.015

0.009

2.739

0.097911

money/night

cluster 3

0.000

0.000

1.489

0.222420

gender (female)

cluster 3

0.108

0.136

0.638

0.424394

place (cultural)

cluster 3

0.062

0.140

0.195

0.659059

foreign (yes)

cluster 3

-0.732

0.167

19.303

0.000011

Intercept cluster 2

cluster 2

-0.298

0.912

0.107

0.743946

attitude

cluster 2

-0.147

0.128

1.307

0.252960

norms

cluster 2

-0.040

0.153

0.069

0.792586

control

cluster 2

-0.079

0.179

0.193

0.660210

“green” hotel

cluster 2

0.000

0.005

0.006

0.940448

age

cluster 2

0.010

0.009

1.280

0.257945

money/night

cluster 2

0.000

0.000

2.862

0.090686

gender (female)

cluster 2

0.154

0.139

1.228

0.267735

place (cultural)

cluster 2

0.148

0.142

1.079

0.298937

foreign (yes)

cluster 2

-0.613

0.160

14.667

0.000128

5. Discussion
In our study, we have investigated the factors influencing visitors’ preferences of renewable energy
implementations. Based on empirical data collected in four tourism sites in Czech Republic we tested
a number of hypotheses suggested by research literature. Some of the tested hypotheses were
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supported, some had to be rejected. The summary of all hypotheses listed is in table 6 below and
each hypothesis will be discussed individually.

Table 6. List of the hypotheses tested and their outcomes.
Hypotheses

decision

H1 – all types of renewable energies are found positive

supported

H2 – the level of preferences for each type of renewable energy differ

supported

significantly from one another
H3 – there are interconnections between preferences of different types of

supported (not

renewable energies

directly tested)

H4.1 – structure of preferences varies by gender

supported

H4.2 – structure of preferences varies by age

not supported

H4.3 – structure of preferences varies by travelling expenses

not supported

H4.4 – structure of preferences varies by visitor’s origin

supported

(domestic/foreigner)
H5.1 – structure of preferences varies by attitude

supported

H5.2 – structure of preferences varies by behavioural controls

supported

H5.3 – structure of preferences varies by personal norms

supported

H5.4 – structure of preferences varies by real behaviour (“green” hotel

supported

choice)
H6 – structure of preferences varies by visited location

supported

The first three hypotheses (H1-H3) assessed the issues of visitors’ preferences for renewable energy
implementations in “green” hotels. All three hypotheses were supported. All six types of renewable
energy implementations reached above average values in preferences (H1) so they can be regarded
as positively assessed alternatives to conventional energy use [63]. Via RMANOVA and post-hoc
tests, the differences between each researched type were identified (H2). Significant differences
could be found between solar installations on the roof and anaerobic digestion (AD), and in
particular, between solar installations on the ground and the rest of the renewable energy
installations considered.
These findings confirm results from other recent studies emphasizing the general public’s preference
for renewable energy use as compared to the use of non-renewable energies, and solar energy use
as compared to the use of other renewable energy sources [88, 89]. In agreement with our findings,
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the few existing studies on comparative perceptions of renewable energy implementations suggest
that solar panels rank highest, but only when sited on rooftops [90] whereas wind turbines achieved
a ranking in the middle range [65].
The interesting outcome from hypotheses H1 and H2 is the difference in the perception of solar
panels installed on the rooftops, being the most accepted alternative, and solar panels installed on
the ground being the least accepted option. Solar energy is generally perceived as the most relevant
[91] and mostly accepted from all renewable energy types [90]. There are several reasons providing
an explanation for such an opinion. Firstly, solar panels implemented on existing infrastructure such
as roofs, noise protection walls or avalanche barriers are better accepted than ground-mounted solar
panels (Michel et al., 2015). There are, however, also context specific explanations for this clear
finding. In the Czech Republic, the image of renewable energies has generally declined dramatically
as a consequence of a substantial number of scandals connected with drawing public money for the
support of renewable energy development after entering the EU. Particularly, a large public
controversy has risen from several cases of partially publicly funded large private on-ground solar
power plants, whose owners have remained unknown. A number of speculations appeared that
those are secretly owned by politicians who previously authorized the public funding (so-called “solar
barons”). Secondly, on-ground solar power plants cover more than 4 thousand hectares of
agricultural land as a result of misleading support policy. This issue is also heavily discussed in Czech
media and it significantly affects the perception of on-ground solar power plants in the Czech
Republic. Actually, solar roof panel installations are not so popular neither and the targets of the
renewable energy subvention policy were not met. Thirdly, natural conditions of solar radiation in
Central Europe do not meet the criteria for efficiency; however, the Czech Republic is the 3rd country
in the EU having solar installations per capita. Fourthly, the location of large solar power plants in the
Czech Republic is quite confusing, among the largest solar power plants are those located in the
mountains in such conditions making another controversy concerning their efficiency.
More unexpectedly, the cluster analysis revealed five types of preference pattern among the visitors,
which tentatively supports H3, although there were limited possibilities to test that. Only some
indications pointed out that there are visitor groups specific preference pattern. Nevertheless, we
could show that the presence of defined groups of respondents (see H4-H6) varies in these clusters,
which confirms that those five groups exist and that they are not just a result of the statistical
method. Thus, these groups differ in terms of behaviour factors, gender, origin and place of visit.
Destinations can foster energy change depending on the specific visitor profile.
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Further hypotheses (H4-H6) were dedicated to the 'type' of visitor and the structure of preferences
revealed in the previous step. In one dimensional view, almost all hypotheses were supported apart
from age and average expenses. First confirmed was the effect of gender (H4.1), particularly females
having higher pro-environmental consciousness [92] also closely touching the preferences for eco
travelling and eco-friendly hotels [93], although there are models showing higher preferences of
males [94]. However, the intentions are not planned at first – the presence of females and males in
groups with generally higher and lower preferences is indistinctable from zero model. Consequently,
it differs in the significantly higher ratio of females in the group with higher preferences for solar
panels and the lowest ratio in the group of high interest in AD and wind turbines. Thus, females
prefer solar energy not considering it as a damaging interference into the visual landscape [95] and
are more likely to feel annoyed by wind turbines’ noise [96]. Males, on the other hand, support wind
energy use, which is also confirmed in a recent study of Hui et al. [97]. For example, Claudy et al. [98]
have not noted any differences in willingness to pay extra for photovoltaic panels, solar water
heaters, and small wind turbines. Furthermore, gender was identified as an important variable also in
our regression model, similarly to Rai and Beck [87], but not being the case in some other studies
[86].
The age influence (H4.2) on preferences was not confirmed so this hypothesis was then rejected.
Liang et al. [92] reported that elderly respondents are more sceptics to energy preserve programs
involving solar panels and it was further explained by a willingness to take a risk. This is also the case
of renewable energies adoption in Germany [86] or solar energy in the UK [95]. Tsagarakis et al.
confirm that younger respondents prefer environmentally friendly hotels [93]. Cloudy et al. [98]
found that willingness to pay more was not influenced by age. Adopters of photovoltaics energy use
were younger in a study conducted by Vasseur and Kemp [99], however, they are of higher age in
Keirstead’s study [100].
There was no statistical difference found in the results of the expenses variable (H4.3) regarding the
willingness to pay more for renewable energies in hotels. This is in contrast to some previous studies.
Generally, slightly above average interest for specific “green” products was found in tourism demand
as summarized by Dimara and colleagues [76]. She also found that there is a link between willingness
to pay and the expenses of tourists during their visit. The difference was approved by Shuai et al.
[101] and reported by Keirstead [100] but refused by Rai and Beck [87]. The latter is true also for
Kostakis and Sardinau [94] who reported none economic predictable variable significant for
willingness to pay more for renewable energies in hotels. The mixed results of different studies are
perhaps given by mixed effects of economic variables on variables under study [94] and the type of
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hotel [76]. This hypothesis has to be also rejected because the influence was not found, not even in
the simple average test nor in regression.
The origin of visitors was found to be extremely important in preferences, therefore our further
hypothesis (H4.4) is supported. It is well known that domestic visitors and foreign visitors behave in
different ways within destinations [73] resulting in different impacts [102]. According to the study of
Tyrvainen and colleagues [103], Eastern European tourists are willing to engage less in sustainability
practice, whereas, the Atlantic Europeans are the most willing to engage in recycling and renewable
energy use. It generally means that the chances are much higher in deciding for a „green” hotel by
visitors form highly informed cultures about energy saving matters than visitors from countries with
limited number of information [93]. In the sample presented, foreign visitors present, compared to
the expected average model, the whole three-quarters of respondents in the first group with the
highest preferences for all types of renewable energies. So foreign visitors will, in the CEE conditions,
belong among the driving force leading the adaptation process towards the use of renewable
energies.
All three predecessors of intended behaviour (attitudes, norms, control) were found to be important
for the structure of preferences, thus hypotheses H5.1-H5.3 are supported. We can conclude, that
the structure of preferences to different types of renewable energy implementations used in “green”
hotels is corresponding to those, which are responsible for differences between conventional and
renewable energies [104]. That similar goes for real behaviour (H5.4), however, its information value
is surprisingly lower. This result then corresponds with particular models tested by Tsagarakis et al.
[93]. A bit in contrast to our findings about visitors’ preferences, Rai and Beck [87] found attitudes to
be little relevant for considering the implementation of renewable energies among residents from
Texas.
The place of study (H6) has been found to influence the respondents’ belonging to a particular
preference group. However, the impact on the structure of preference could not be confirmed. Our
results showed the lack of respondents from culture heritage sights in the first preferential group
(high interest in all types of renewable energies), which corresponds to the visitors structure of each
type of sights in the Czech Republic [82].

6. Conclusion
The aim of the study was to identify the preferences of selected types of renewable energy
installations among domestic and foreign visitors in cultural and natural sights and furthermore, to
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explain the structure of the preference pattern. The analysis of survey data gathered in for Czech
tourism destinations confirmed that visitors could be grouped in different preference types found
solar panels installed on the rooftops to be the renewable energy installation generally most,
whereas the one least preferred were solar panels installed on the ground, which is remarkable since
solar panels are generally the most accepted source of electrical energy. Interestingly, respondents’
expenses during their visit were not found to be important for their willingness to pay for renewable
energy installations in hotels.

Considering the structure of preferences related to renewable energy installations in “green” hotels,
the analysis revealed five distinct preference types. Two of the types, visitors with particularly high
and particularly low interest in renewable energy installations, appeared to be little sensitive to
specific types of installations. Two preference types of visitors showed more or less average interest
in renewable energies but differed in the preference of specific installations, one priorizing solar
panels and the other preferring wind turbines. A fifth preference type showing a slightly higher
general interest in installations appeared to be specifically sensitive to groud-mounted solar panels.
Visitors belonging to preference types appeared to be significantly affected by attitudes, norms,
behaviour control and real behaviour, whereas the real visit to a „green“ hotel is not strongly linked
to the preference type. Also, visitors’ gender and the characteristics of their place of the visit were
found to be significant predictors of their belonging to a preference type. These results suggest that
visitors do not react homogenously to energy change in their destinations, and it is therefore
necessary to use approaches to segment visitors in different preference groups.
Theoretical implications: We have found that the studied factors (gender, visitor’s origin, attitudes,
behavioural controls, personal beliefs, real behaviour, and visited location) have an impact on the
structure of preferences for different renewable energy installations. It was found by a nonparametrical model that various combinations of factors have influenced differently the respondents’
inclusion in preference groups by types. Thus, we have proven that the predictors of preferences of
pro-environmental behaviour are important for differentiation of visitors according to the structure
of their preferences for more different renewable energy installations. Influenced are not only
preferences for sole “green” solution, choice between “green” and “conventional” energy sources
but also the structure to preferences for competing “green” solutions.
Practical implications: The study confirmed that tourism participants have generally positive
attitudes towards the use of renewable energy resources. The new pattern emerging from the study
is that visitor groups show specific preference pattern depending not just on their attitudes, their
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behaviour norms, their perceived behaviour control but also their age, gender and in particular their
origin. Therefore, hotel managers have to take into consideration which target groups they have
when they plan to implement renewable energy installations.
Policy implications: Adopting pro-environmental practices in Central and Eastern European Countries
is difficult and overdue compared to western countries [105]. This is especially beause all proenvironmental measures are considered by managers as too expensive compared to perceived profit
[106] and the cost-benefit ratio is of exteme importance here [107]. We have mentioned in the
introduction that the lodging industry is one of the most important consumers of resources and
polluters of environment, and if we want to make this sector clenear, we must adopt arrangements
leading to this. The knowledge about renewable resources among tourists is large enough and hotels
could use the “green” issues in their marketing communication with potential visitors. Thus it can be
recommended to make use of renewable energies in tourism sector as a part of a strategy of tourism
development and prepare instruments of support aiming at environment-friendly tourism facilities.
There are many options of obtaining subsidies for pro-environmental arrangements, however there
is none promoting specific subsidies for hotels and other accommodation facilities.
Limitations: Our conclusions have some important limitations, too. It was already mentioned, that
the image of renewable energy sources is strongly influenced by scandals with public financing of
renewable energies projects. Thus specific context of the Czech Republic could influence our results.
The disproportion between factors of planned behaviour and real behaviour could be caused by the
effect of high social desirability - on the other hand, this could be interesting for further study. Our
results showed preferences without the NIMBY phenomenon as the distance of the installation from
the hotel was not included. [108, 109].
Further study: Surprisingly, the effect of the factor of staying in a “green” hotel on visitors’
preference pattern for renewable energy installations is relatively low. Essentially, the ratio of nights
spent in “green” hotel was statistically different only for respondents from groups of high and low
interest in all types of renewable energies. Respondents’ inclusion in the cluster furthermore showed
a limited connection to behaviour control, which does not correspond with natural behaviour (it
should be similar). In contrast, close associations were found between visitors’ belonging to clusters
and their attitudes and norms. A further, more detailed, study of visitors factually staying in “green”
hotels is then needed, in which the role of attitudes, norms, behaviour control and other factors on
their preference pattern will be tested.
More studies are also needed to systematically test the role of economic factors for visitors’
preferences of renewable energy infrastructure in hotels. Our study refused the economic factors to
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be important for visitors’ belonging to preference types. This finding is not very surprising as also
other studies found this, but many other found willingness to pay extra for renewable energies in
hotel energy to be important.

Acknowledgement
The research was supported by the funding from the European Union's Horizon 2020 research and
innovation programme under the Marie Skłodowska-Curie grant agreement No 663830, by
institutional funding from University of South Bohemia (J.N., K.P.) and by the project funded by the
Czech Grant Agency with title Exploring social–spatial diffusion of renewable energy projects in the
Czech Republic (No. 16-04483S). The paper has been also prepared with the support of the project
No. IGS10A1 “Aspects and preconditions of the sustainable development of region in the context of
business opportunities” at the Faculty of Economics, University of South Bohemia in České
Budějovice. We thank Jitka Bartrop for patience with language revision and all who participated
anyway in our survey.

References
[1] A. Michopoulos, I. Ziogou, M. Kerimis, T. Zachariadis, A study on hot-water production of hotels in
Cyprus: Energy and environmental considerations, Energ Buildings. 150 (2017) 1-12.
doi:10.1016/j.enbuild.2017.05.071
[2] A. Pinto, A.S. Afonso, A.S. Santos, C. Pimentel-Rodrigues, F. Rodrigues, Nexus water energy for
hotel sector efficiency, 8th Int Conf Sustain in Energ Buildings, Seb-16, 111 (2017) 225-235.
doi:10.1016/j.egypro.2017.03.023
[3] J.C. Wang, K.T. Huang, Energy consumption characteristics of hotel's marketing preference for
guests from regions perspective, Energy. 52 (2013) 173-184. doi:10.1016/j.energy.2013.01.044
[4] G.J. Dalton, D.A. Lockington, T.E. Baldock, Feasibility analysis of renewable energy supply options
for a grid-connected large hotel, Renew Energ. 34 (2009) 955-964. doi:10.1016/j.renene.2008.08.012
[5] J. Xing, P. Ren, J. Ling, Analysis of energy efficiency retrofit scheme for hotel buildings using
eQuest software: A case study from Tianjin, China, Energ Buildings. 87 (2015) 14-24.
doi:10.1016/j.enbuild.2014.10.045
[6] G.J. Dalton, D.A. Lockington, T.E. Baldock, Case study feasibility analysis of renewable energy
supply options for small to medium-sized tourist accommodations, Renew Energ. 34 (2009) 11341144. doi:10.1016/j.renene.2008.06.018
[7] G.J. Dalton, D.A. Lockington, T.E. Baldock, Feasibility analysis of stand-alone renewable energy
supply options for a large hotel, Renew Energ. 33 (2008) 1475-1490.
doi:10.1016/j.renene.2007.09.014
[8] E. Michalena, J. Hills, J.P. Amat, Developing sustainable tourism, using a multicriteria analysis on
renewable energy in Mediterranean Islands, Energy Sustain Dev. 13 (2009) 129-136.
doi:10.1016/j.esd.2009.06.001
[9] S. Becken, Operators' perceptions of energy use and actual saving opportunities for tourism
accommodation, Asia Pac J Tour Res. 18 (2013) 72-91. doi:10.1080/10941665.2012.688512
27

[10] P. Bohdanowicz, Environmental awareness and initiatives in the Swedish and Polish hotel
industries—survey results, Int J Hosp Manag. 25 (2006) 662-682.
http://dx.doi.org/10.1016/j.ijhm.2005.06.006
[11] M.A. Baker, E.A. Davis, P.A. Weaver, Eco-friendly attitudes, barriers to participation, and
differences in behavior at green hotels, Cornell Hosp Q. 55 (2014) 89-99.
doi:10.1177/1938965513504483
[12] H. Meschede, H. Dunkelberg, F. Stohr, R.H. Peesel, J. Hesselbach, Assessment of probabilistic
distributed factors influencing renewable energy supply for hotels using Monte-Carlo methods,
Energy. 128 (2017) 86-100. doi:10.1016/j.energy.2017.03.166
[13] B. Bhandari, K.T. Lee, C.S. Lee, C.K. Song, R.K. Maskey, S.H. Ahn, A novel off-grid hybrid power
system comprised of solar photovoltaic, wind, and hydro energy sources, Appl Energ. 133 (2014) 236242. doi:10.1016/j.apenergy.2014.07.033
[14] S. Kantar, K. Svrznjak, Development of sustainable rural tourism, DETUROPE. 9 (2017) 26-34.
[15] Y.X. Gao, A.S. Mattila, S. Lee, A meta-analysis of behavioral intentions for environment-friendly
initiatives in hospitality research, Int J Hosp Manag. 54 (2016) 107-115.
doi:10.1016/j.ijhm.2016.01.010
[16] H. Han, H.J. Yoon, Hotel customers' environmentally responsible behavioral intention: Impact of
key constructs on decision in green consumerism, Int J Hosp Manag. 45 (2015) 22-33.
doi:10.1016/j.ijhm.2014.11.004
[17] C.M. Hall, N. Dayal, D. Majstorovic, H. Mills, L. Paul-Andrews, C. Wallace, V.D. Truong,
Accommodation consumers and providers' attitudes, behaviours and practices for sustainability: A
systematic review, Sustainability-Basel. 8 (2016). doi:10.3390/su8070625
[18] J. Szlavik, T.S. Szep, Energy use and economic growth in the Visegrad Four countries: absolute or
relative decoupling?, Ter Es Tarsadalom. 32 (2018) 113-130. doi:10.17649/tet.32.1.2862
[19] E.S.W. Chan, F. Okumus, W. Chan, The applications of environmental technologies in hotels, J
Hosp Mark Manag. 26 (2017) 23-47. doi:10.1080/19368623.2016.1176975
[20] M. Karagiorgas, T. Tsoutsos, V. Drosoua, S. Pouffary, T. Pagano, G.L. Lara, J.M.M. Mendes,
HOTRES: renewable energies in the hotels. An extensive technical tool for the hotel industry, Renew
Sust Energ Rev. 10 (2006) 198-224. doi:10.1016/j.rser.2004.09.012
[21] A.J.G. de Sousa, E. Kastenholz, Wind farms and the rural tourism experience - problem or
possible productive integration? The views of visitors and residents of a Portuguese village, J Sustain
Tour. 23 (2015) 1236-1256. doi:10.1080/09669582.2015.1008499
[22] A.H. Michel, M. Buchecker, N. Backhaus, Renewable energy, authenticity, and tourism: Social
acceptance of photovoltaic installations in a Swiss Alpine region, Mt Res Dev. 35 (2015) 161-170.
doi:10.1659/mrd-journal-d-14-00111.1
[23] M. Buchecker, A. Michel, Passen Solaranlagen in den alpinen Raum?, GeoAgenda. (2017) 25-26.
[24] V. Filimonau, M. Hogstrom, The attitudes of UK tourists to the use of biofuels in civil aviation: An
exploratory study, J Air Transp Manag. 63 (2017) 84-94. doi:10.1016/j.jairtraman.2017.06.002
[25] S. Jacobsson, A. Johnson, The diffusion of renewable energy technology: an analytical framework
and key issues for research, Energ Policy. 28 (2000) 625-640. doi:10.1016/s0301-4215(00)00041-0
[26] I. Dincer, Renewable energy and sustainable development: a crucial review, Renew Sust Energ
Rev. 4 (2000) 157-175. doi:10.1016/s1364-0321(99)00011-8
[27] M. Yaqoot, P. Diwan, T.C. Kandpal, Review of barriers to the dissemination of decentralized
renewable energy systems, Renew Sust Energ Rev. 58 (2016) 477-490.
doi:10.1016/j.rser.2015.12.224
[28] D. Majumdar, M.J. Pasqualetti, Dual use of agricultural land: Introducing 'agrivoltaics' in Phoenix
Metropolitan Statistical Area, USA, Landscape Urban Plan. 170 (2018) 150-168.
doi:10.1016/j.landurbplan.2017.10.011
[29] L. Silva, A. Delicado, Wind farms and rural tourism: A Portuguese case study of residents' and
visitors' perceptions and attitudes, Morav Geogr Rep. 25 (2017) 248-256. doi:10.1515/mgr-20170021
28

[30] B. Frantal, T. Bevk, B. Van Veelen, M. Hărmănescu, K. Benediktsson, The importance of on-site
evaluation for placing renewable energy in the landscape: A case study of the Búrfell wind farm
(Iceland), Morav Geogr Rep. 25 (2017), 234-247. doi: 10.1515/mgr-2017-0020
[31] I.H. Rowlands, Envisaging feed-in tariffs for solar photovoltaic electricity: European lessons for
Canada, Renew Sust Energ Rev. 9 (2005) 51-68. doi:10.1016/j.rser.2004.01.010
[32] P.A. Østergaard, Wind power integration in Aalborg Municipality using compression heat pumps
and geothermal absorption heat pumps, Energy. 49 (2013) 502-508.
doi:10.1016/j.energy.2012.11.030
[33] S. Martinat, J. Navratil, P. Dvorak, D. Van der Horst, P. Klusacek, J. Kunc, B. Frantal, Where AD
plants wildly grow: The spatio-temporal diffusion of agricultural biogas production in the Czech
Republic, Renew Energ. 95 (2016) 85-97. doi:10.1016/j.renene.2016.03.077
[34] Ministry_of_Industry_and_Business, The State Concept of Energy, Ministry of Industry and
Business, Prague, 2014, pp. 145.
[35] Ministry_of_Regional_Development, The National Tourism Policy of the Czech Republic 20142020, Ministry of Regional Development, Prague, 2014, pp. 140
[36] H. Skokanova, M. Havlicek, P. Klusacek, S. Martinat, Five military training areas - five different
trajectories of land cover development? Case studies from the Czech Republic, Geographia
Cassoviensis. 11 (2017) 201-213.
[37] J. Navratil, K. Picha, V. Gilliam, The interest of visitors to protected natural areas in 'green'
accommodation, Tourism. 64 (2016) 159-174.
[38] P. Cuka, W. Osuch, Ecoturism Potential and his Sustainable Development Oportunities in the
Border Region between Slovakia and Poland, European J Sust Dev. 7 (2018) 236-242.
doi:10.14207/ejsd.2018.v7n4p236
[39] W.W. Chan, L.M. Mak, Y.M. Chen, Y.H. Wang, H.R. Xie, G.Q. Hou, D. Li, Energy saving and tourism
sustainability: Solar control window film in hotel rooms, J Sustain Tour. 16 (2008) 563-574.
doi:10.2167/jost803.0
[40] Y.K.P. Wan, S.H.J. Chan, H.L.W. Huang, Environmental awareness, initiatives and performance in
the hotel industry of Macau, Tour Rev. 72 (2017) 87-103. doi:10.1108/tr-06-2016-0016
[41] K. Stepanova, Renewable energy in tourism: Opportinities and benefits, J Environ Prot Ecol. 10
(2009) 468-475.
[42] M. Hossain, S. Mekhilef, L. Olatomiwa, Performance evaluation of a stand-alone PV-wind-dieselbattery hybrid system feasible for a large resort center in South China Sea, Malaysia, Sustain Cities
Soc. 28 (2017) 358-366. doi:10.1016/j.scs.2016.10.008
[43] E. Michalena, Y. Tripanagnostopoulos, Contribution of the solar energy in the sustainable
tourism development of the Mediterranean islands, Renew Energ. 35 (2010) 667-673.
doi:10.1016/j.renene.2009.08.016
[44] H. Gunerhan, A. Hepbasli, U. Giresunlu, Environmental impacts from the solar energy systems,
Energ Source Part A. 31 (2008) 131-138. doi:10.1080/15567030701512733
[45] P. Klusacek, M. Havlicek, P. Dvorak, J. Kunc, S. Martinat, P. Tonev, From wasted land to
megawatts: How to convert brownfields into solar power plants (the case of the Czech Republic),
Acta U Agr Silvi Mendelianae Brunensis. 62 (2014) 517-528.
[46] H.A. Gabbar, J. Runge, D. Bondarenko, L. Bower, D. Pandya, F. Musharavati, S. Pokharel,
Performance evaluation of gas-power strategies for building energy conservation, Energ Convers
Manage. 93 (2015) 187-196. doi:10.1016/j.enconman.2014.12.060
[47] L. Arribas, L. Cano, I. Cruz, M. Mata, E. Llobet, PV-wind hybrid system performance: A new
approach and a case study, Renew Energ. 35 (2010) 128-137. doi:10.1016/j.renene.2009.07.002
[48] D. Karamanis, Management of moderate wind energy coastal resources, Energ Convers Manage.
52 (2011) 2623-2628. doi:10.1016/j.enconman.2011.01.002
[49] S. Dimitriu, A.M. Bianchi, F. Baltaretu, The up-to-date heat pump-combined heat and power
solution for the complete utilization of the low enthalpy geothermal water potential, Int J Energ
Environ Eng. 8 (2017) 189-196. doi:10.1007/s40095-014-0145-x
29

[50] S. Wiryadinata, M. Modera, B. Jenkins, K. Kornbluth, Technical and economic feasibility of
unitary, horizontal ground-loop geothermal heat pumps for space conditioning in selected california
climate zones, Energ Buildings. 119 (2016) 164-172. doi:10.1016/j.enbuild.2016.03.032
[51] A.M. Fang, Y.G. Hou, F. Wang, Feasibility of domestic hot water regulation for power grid peak
and valley balance: Hotel-building case study, J Energ Eng. 143 (2017) 10. doi:10.1061/(asce)ey.19437897.0000441
[52] Y. Shi, Y.Y. Du, G.F. Yang, Y.L. Tang, L.K. Fan, J. Zhang, Y.J. Lu, Y. Ge, J. Chang, The use of green
waste from tourist attractions for renewable energy production: The potential and policy
implications, Energ Policy. 62 (2013) 410-418. doi:10.1016/j.enpol.2013.07.126
[53] D. Van der Horst, S. Martinat, J. Navratil, P. Dvorak, P. Chmielova, What can the location of
biogas plants tell us about agricultural change? A Case Study from the Czech Republic, DETUROPE. 10
(2018) 33-52.
[54] G. Balata, A. Tola, Cost-opportunity analysis of the use of Posidonia oceanica as a source of bioenergy in tourism-oriented territories. The case of Alghero, J Clean Prod. 172 (2018) 4085-4098.
doi:10.1016/j.clepro.2017.02.072
[55] D. Mahachi, L.L. Mokgalo, J. Pansiri, Exploitation of renewable energy in the hospitality sector:
Case studies of Gaborone Sun and the Cumberland Hotel in Botswana, Int J Hosp Tour Adm. 16
(2015) 331-354. doi:10.1080/15256480.2015.1090253
[56] T. Komatsu, T. Kimura, Y. Kuriyama, Y. Isshiki, T. Kawano, T. Hirao, M. Masuda, K. Yokohama, T.
Matsumoto, M. Takeda, Anaerobic digestion of organic waste in Japan: the first demonstration plant
at Kyoto City, Water Sci Technol. 45 (2002) 113-118.
[57] S. Piippo, A. Juntunen, S. Kurppa, E. Pongracz, The use of bio-waste to revegetate eroded land
areas in Yllas, Northern Finland: Toward a zero waste perspective of tourism in the Finnish Lapland,
Resour Conserv Recycl. 93 (2014) 9-22. doi:10.1016/j.resconrec.2014.09.015
[58] G. Soreanu, I. Cretescu, C. Cojocaru, M. Macoveanu, M. Petruc, Some pollution aspects and
waste management in the sustainable eco-agrotourism concept, J Environ Prot Ecol. 7 (2006) 369377.
[59] F. Fazelpour, N. Soltani, M.A. Rosen, Feasibility of satisfying electrical energy needs with hybrid
systems for a medium-size hotel on Kish Island, Iran, Energy. 73 (2014) 856-865.
doi:10.1016/j.energy.2014.06.097
[60] J.V. Lamy, I.L. Azevedo, Do tidal stream energy projects offer more value than offshore wind
farms? A case study in the United Kingdom, Energ Policy. 113 (2018) 28-40.
doi:10.1016/j.enpol.2017.10.030
[61] L. Ali, F. Shahnia, Determination of an economically-suitable and sustainable standalone power
system for an off-grid town in Western Australia, Renew Energ. 106 (2017) 243-254.
doi:10.1016/j.renene.2016.12.088
[62] F. Diab, H. Lan, L.J. Zhang, S. Ali, An environmentally-friendly tourist village in Egypt based on a
hybrid renewable energy system-part one: What is the optimum city?, Energies. 8 (2015) 6926-6944.
doi:10.3390/en8076926
[63] R. Kardooni, S.B. Yusoff, F.B. Kari, L. Moeenizadeh, Public opinion on renewable energy
technologies and climate change in Peninsular Malaysia, Renew. Energy. 116 (2018) 659-668.
doi:10.1016/j.renene.2017.09.073
[64] D.K. Bird, K. Haynes, R. van den Honert, J. McAneney, W. Poortinga, Nuclear power in Australia:
A comparative analysis of public opinion regarding climate change and the Fukushima disaster, Energ
Policy. 65 (2014) 644-653. doi:10.1016/j.enpol.2013.09.047
[65] B. Frantal, J. Kunc, Wind turbines in tourism landscapes Czech Experience, Ann Tourism Res. 38
(2011) 499-519. doi:10.1016/j.annals.2010.10.007
[66] C. McCombie, M. Jefferson, Renewable and nuclear electricity: Comparison of environmental
impacts, Energ Policy. 96 (2016) 758-769. doi:10.1016/j.enpol.2016.03.022
[67] A.D. Saeporsdottir, J. Saarinen, Changing ideas about natural resources: tourists' perspectives on
the wilderness and power production in Iceland, Scand J Hosp Tour. 16 (2016) 404-421.
doi:10.1080/15022250.2015.1108866
30

[68] T. Broekel, C. Alfken, Gone with the wind? The impact of wind turbines on tourism demand,
Energ Policy. 86 (2015) 506-519. doi:10.1016/j.enpol.2015.08.005
[69] B. Frantal, R. Urbankova, Energy tourism: An emerging field of study, Curr Issues Tour. 20 (2017)
1395-1412. doi:10.1080/13683500.2014.987734
[70] E. Juvan, S. Dolnicar, Drivers of pro-environmental tourist behaviours are not universal, J Clean
Prod. 166 (2017) 879-890. doi:10.1016/j.jclepro.2017.08.087
[71] V.K. Verma, B. Chandra, An application of theory of planned behavior to predict young Indian
consumers' green hotel visit intention, J Clean Prod. 172 (2018) 1152-1162.
doi:10.1016/j.jclepro.2017.10.047
[72] I. Ajzen, M. Fishbein, Attitude-behavior relations - Theoretical-analysis and review of empiricalresearch, Psychol Bull. 84 (1977) 888-918.
[73] C.R. Goeldner, J.R.B. Ritchie, Tourism : principles, practices, philosophies, 12th ed., Wiley,
Hoboken, NJ, 2012.
[74] H. Han, L.T. Hsu, J.S. Lee, Empirical investigation of the roles of attitudes toward green
behaviors, overall image, gender, and age in hotel customers' eco-friendly decision-making process,
Int J Hosp Manag. 28 (2009) 519-528. doi:10.1016/j.tourman.2009.03.013
[75] K.H. Kang, L. Stein, C.Y. Heo, S. Lee, Consumers' willingness to pay for green initiatives of the
hotel industry, Int J Hosp Manag. 31 (2012) 564-572. doi:10.1016/j.ijhm.2011.08.001
[76] E. Dimara, E. Manganari, D. Skuras, Don't change my towels please: Factors influencing
participation in towel reuse programs, Tourism Manage. 59 (2017) 425-437.
doi:10.1016/j.tourman.2016.09.003
[77] M. Millar, S. Baloglu, Hotel guests' preferences for green guest room attributes, Cornell Hosp Q.
52 (2011) 302-311. doi:10.1177/1938965511409031
[78] J.G. Brida, M. Disegna, T. Vachkova, Visitor satisfaction at the museum: Italian versus foreign
visitors, Tourism. 61 (2013) 167-186.
[79] D.Q. Liu, R.S. Upchurch, C. Curtis, C. Lusby, Chinese domestic tourist perceptions of wind farms
experiences, J Sustain Tour. 24 (2016) 1569-1583. doi:10.1080/09669582.2016.1158826
[80] H. Han, L.T. Hsu, C. Sheu, Application of the Theory of Planned Behavior to green hotel choice:
Testing the effect of environmental friendly activities, Tourism Manage. 31 (2010) 325-334.
doi:10.1016/j.tourman.2009.03.013
[81] J. Navratil, J. Knotek, K. Picha, J. Fialova, The protected areas: are they still in the 'pleasure
periphery' or are they destinations for sustainable tourism activities?, E J Tour Res. 11 (2015) 57-72.
[82] J. Navratil, K. Picha, S. Martinat, J. Knotek, T. Kucera, Z. Balounova, V.L. White Baravalle Gilliam,
R. Svec, J. Rajchard, A model for the identification of areas favourable for the development of
tourism: A case study of the Sumava Mts. and South Bohemia Tourist regions (Czech Republic),
Morav Geogr Rep. 21 (2013) 25-40.
[83] O. Ellabban, H. Abu-Rub, F. Blaabjerg, Renewable energy resources: Current status, future
prospects and their enabling technology, Renew Sust Energ Rev. 39 (2014) 748-764.
doi:10.1016/j.rser.2014.07.113
[84] J.L. Zaichkowsky, The personal involvement inventory - Reduction, revision, and application to
advertising, J Advertising. 23 (1994) 59-70.
[85] G.M. Robinson, Methods and techniques in human geography, J. Wiley, New York, 1998.
[86] C.C. Michelsen, R. Madlener, Switching from fossil fuel to renewables in residential heating
systems: An empirical study of homeowners' decisions in Germany, Energ Policy. 89 (2016) 95-105.
doi:10.1016/j.enpol.2015.11.018
[87] V. Rai, A.L. Beck, Public perceptions and information gaps in solar energy in Texas, Environ Res
Lett. 10 (2015). doi:10.1088/1748-9326/10/7/074011
[88] J. Kaenzig, S.L. Heinzle, R. Wustenhagen, Whatever the customer wants, the customer gets?
Exploring the gap between consumer preferences and default electricity products in Germany, Energ
Policy. 53 (2013) 311-322. doi:10.1016/j.enpol.2012.10.061

31

[89] A. Spence, W. Poortinga, N. Pidgeon, I. Lorenzoni, Public perceptions of energy chioces: The
influence of beliefs about climate change and the environment, Energ Environ-UK. 21 (2010) 385407. doi:10.1260/0958-305x.21.5.385
[90] A.A. Zorpas, M. Tsangas, M. Jeguirim, L. Limousy, J.N. Pedreno, Evaluation of renewable energy
sources (solar, wind, and biogas) establishedin Cyprus in the framework of sustainable development,
Fresen Environ Bull. 26 (2017) 5529-5536.
[91] S. Tampakis, G. Tsantopoulos, G. Arabatzis, I. Rerras, Citizens' views on various forms of energy
and their contribution to the environment, Renew Sust Energ Rev. 20 (2013) 473-482.
doi:10.1016/j.rser.2012.12.027
[92] J. Liang, Y.M. Qiu, P. Padmanabhan, Consumers' attitudes towards surcharges on distributed
renewable energy generation and energy efficiency program, Sustainability-Basel. 9 (2017) 23.
doi:10.3390/su9081475
[93] K.P. Tsagarakis, F. Bounialetou, K. Gillas, M. Profylienou, A. Pollaki, N. Zografakis, Tourists'
attitudes for selecting accommodation with investments in renewable energy and energy saving
systems, Renew Sust Energ Rev. 15 (2011) 1335-1342. doi:10.1016/j.rser.2010.10.009
[94] I. Kostakis, E. Sardianou, Which factors affect the willingness of tourists to pay for renewable
energy?, Renew Energ. 38 (2012) 169-172. doi:10.1016/j.renene.2011.07.022
[95] A. Faiers, C. Neame, Consumer attitudes towards domestic solar power systems, Energ Policy. 34
(2006) 1797-1806. doi:10.1016/j.enpol.2005.01.001
[96] A. Botelho, P. Arezes, C. Bernardo, H. Dias, L.M.C. Pinto, Effect of wind farm noise on local
residents' decision to adopt mitigation measures, Int J Env Res Pub He. 14 (2017).
doi:10.3390/ijerph14070753
[97] I. Hui, B.E. Cain, J.O. Dabiri, Public receptiveness of vertical axis wind turbines, Energ Policy. 112
(2018) 258-271. doi:10.1016/j.enpol.2017.10.028
[98] M.C. Claudy, C. Michelsen, A. O'Driscoll, The diffusion of microgeneration technologies assessing the influence of perceived product characteristics on home owners' willingness to pay,
Energ Policy. 39 (2011) 1459-1469. doi:10.1016/j.enpol.2010.12.018
[99] V. Vasseur, R. Kemp, The adoption of PV in the Netherlands: A statistical analysis of adoption
factors, Renew Sust Energ Rev. 41 (2015) 483-494. doi:10.1016/j.rser.2014.08.020
[100] J. Keirstead, Behavioural responses to photovoltaic systems in the UK domestic sector, Energ
Policy. 35 (2007) 4128-4141. doi:10.1016/j.enpol.2007.02.019
[101] J. Shuai, C.M. Shuai, X. Cheng, W.P. Yao, How Chinese residents are aware of solar photovoltaic
power generation?, J Renew Sustain Energ. 7 (2015). doi:10.1063/1.4915266
[102] M. Richardson, Quality and congestion in environmental goods - The road to the Wangapeka, J
Environ Econ Manage. 43 (2002) 477-496. doi:10.1006/jeem.2001.1219
[103] L. Tyrvainen, M. Uusitalo, H. Silvennoinen, E. Hasu, Towards sustainable growth in naturebased tourism destinations: Clients' views of land use options in Finnish Lapland, Landscape Urban
Plan. 122 (2014) 1-15. doi:10.1016/j.landurbplan.2013.10.003
[104] H. Kim, E. Park, S.J. Kwon, J.Y. Ohm, H.J. Chang, An integrated adoption model of solar energy
technologies in South Korea, Renew. Energy. 66 (2014) 523-531. doi:10.1016/j.renene.2013.12.022
[105] D.R. Hall, Tourism development and sustainability issues in Central and South-Eastern Europe,
Tourism Manage. 19 (1998) 423-431. doi:10.1016/s0261-5177(98)00039-9
[106] S. Ivanov, M. Ivanova, K. Iankova, Sustainable tourism practices of accommodation
establishments in Bulgaria: An expolratory study, Tourismos. 9 (2014) 175-205.
[107] J. Przychodzen, W. Przychodzen, Relationships between eco-innovation and financial
performance - evidence from publicly traded companies in Poland and Hungary, J Clean Prod. 90
(2015) 253-263. doi:10.1016/j.jclepro.2014.11.034
[108] V. Westerberg, J.B. Jacobsen, R. Lifran, Offshore wind farms in Southern Europe - Determining
tourist preference and social acceptance, Energ Res Soc Sci. 10 (2015) 165-179.
doi:10.1016/j.erss.2015.07.005

32

[109] J. Brewer, D.P. Ames, D. Solan, R. Lee, J. Carlisle, Using GIS analytics and social preference data
to evaluate utility-scale solar power site suitability, Renew Energ. 81 (2015) 825-836.
doi:10.1016/j.renene.2015.04.017

33

