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Abstract: Industrial wind farms are being developed within many protected areas, such as in EU 
Natura 2000 sites; this includes proposals on small Mediterranean islands, such as Samothraki in 
Greece. Scarce wild land areas on islands may be particularly vulnerable to landscape-scale 
degradation; this may have serious negative societal impacts. Samothraki's resident perceptions 
were surveyed in the wake of such a proposal, in June 2018. Of 98 respondents, 48% reported they 
were against the wind farm plan, while 22% did not take sides. We compare for-and-against 
sub-group perceptions of the proposed wind farm with potential impacts on the landscape and 
explore residents’ opinions on ecosystem services and environmental pressures and threats. 
Conflict over the wind farm was prevalent; residents most frequently reported that the proposal 
threatens aesthetic and landscape qualities. Aesthetic qualities were also the second highest ranked 
ecosystem services, after freshwater provision. However, other threats, such as livestock 
overgrazing, top residents' opinion of major environmental problems on the island. The 
questionnaire survey used provides a scoping assessment, which may assist in identifying "conflict 
hotspots" for wind farm development. A critical review of wind farm planning in protected areas is 
presented in light of insights gained from this survey and other relevant studies. 

Keywords: public perception; wind turbines; landscape; ecosystem services; Natura 2000; 
Samothraki 

 

1. Introduction 

On many Mediterranean islands, wind energy developments are being planned and 
constructed on wild lands often within protected areas. Although renewable energy has been widely 
seen as a positive development in the European Union (EU) within the context of the climate crisis, 
some conservationists fear that many industrial wind farms are poorly placed and will produce 
long-term landscape-scale changes [1–3]. Modern wind farms are industrial-scale multi-turbine 
facilities developed by independent power companies to provide electricity to the wider grid [4]. 
Many such developments are supported by EU government subsidies and actively promoted by 
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member-state government agencies [5,6]. The transition to so-called "wind energy landscapes" [7], 
including the accompanying new roads, power lines and other support structures may have serious 
impacts on biodiversity, cultural heritage and local communities [8–10]. Residents’ perceptions on 
the impacts of wind farms specifically in protected areas remains poorly studied, particularly in 
potential conflict hotspots for wind farm development such as the EU's Mediterranean protected 
areas [11–13]. 

Many wild and semi-wild areas on Mediterranean islands and uplands have been targeted for 
wind farm development, and hundreds of new wind farms are being set up within EU Natura 2000 
protected areas where until now wild lands have been preserved [14,15]. This conflicting discourse 
has led to what some environmentalists call a "wicked problem" in the planning process; relating to 
perplexed or perhaps even impossible to solve planning and policy conflicts [11]. The notion of wild 
land can only really be a relative term along a continuum of increasing naturalness and inaccessibly 
(e.g., roadless conditions) however, high "wilderness quality" conditions have multiple values for 
biodiversity and various material and non-use cultural values [16–18]. Many wilderness values carry 
strong symbolic values for local societies or community groups [19,20]. While many wild land areas 
are in the Natura 2000 system, there is ample evidence that such wildernesses or wild land areas are 
being lost and degraded, mainly due to new road networks, particularly on and near the 
Mediterranean coasts [21–23].  

Europe's Natura 2000 ecological network is the world's largest protected area scheme with a 
multitude of measurable benefits [24]; however, a landscape-protection gap seems to exist in 
protected area management [25,26]. The Habitats Directive does not clearly target the spatial scale of 
landscape or any notion of wild land preservation, although it should provide provisions for 
conserving the "integrity of the site" [18,27]. One of the difficulties in assessing impacts of possible 
new developments within Natura 2000 sites is the lack of appreciation of local stakeholders views 
[28,29] and other socio-economic aspects, including biophilic cultural values of these protected 
and/or wild land areas. Beyond biodiversity and wilderness, it is well known that wild land 
landscapes provide important non-material and intrinsic values to local communities and society at 
large [18,30,31]. The European Landscape Convention's [32] Article 5 emphasizes an obligation to 
ensure the participation of the public in the definition and implementation of landscape policies. The 
state of natural ecosystems, including the effect of landscapes on people’s wellbeing should be taken 
into account when planning [33,34] and this is especially sensitive in EU-level protected areas. 

Since planning difficulties at the landscape scale are on the rise in Europe and the 
Mediterranean [35], rigorous ways to inform land use decision-making are required. Assessing the 
value of the landscape in an ecosystem services approach is being investigated actively [30,36,37]. 
Ecosystem services (ES) applications are usually considered mission-orientated, often carried out to 
guide policy and decision-making [38,39]. ES help estimate the contributions of "ecosystems", in a 
broad sense, to human wellbeing [40]. These consist of provisioning, regulating and maintenance 
and cultural services [41], with cultural services being particularly challenging to quantify [42]. 
Several researchers consider the "human experience" gained through landscape as a type of cultural 
ecosystem service derived from landscapes [43,44].  

In the context of such difficulties in protected areas, we focus on a Mediterranean island case 
study involving a wind farm proposal in a near-pristine island landscape in Greece. In most 
Mediterranean countries the values of landscapes are generally poorly articulated in policy [45,46] 
and often not well protected in practice [47,48]. Landscape conservation research in Greece has had 
very few initiatives until recently [49–52]. Although Greece has invested in building a representative 
network of Natura 2000 protected areas, wild land and aesthetic values or other intangible values 
are usually not taken into consideration when selecting sites for wind farms within or near this 
country's protected area network [14,46,53]. In this study we explore local residents’ perceptions of 
landscape and ecosystem services in relation to a proposed wind farm on Samothraki Island in 
northern Greece. The research employed a face-to-face questionnaire survey realized during a 
period when a wind farm proposal was being planned within the core area of the island's Natura 
2000 site.  
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2. Materials and Methods  

2.1. Study Area and Context 

Samothraki Island is well known as being exceptionally rich in natural and cultural heritage, 
which is widely agreed as requiring conservation management and preservation [54–56]. Most of the 
island is covered by two Natura 2000 sites and it has been proposed as a UNESCO MAB Biosphere 
Reserve [57]. Samothraki's population is registered at 2840 people (based on the 2011 census), with 
approximately 1000 economically active residents; 20% are livestock herders and small-scale 
farmers, while the tertiary sector employs 60% and consists mainly of tourism-related services [58]. 
In the tourism literature Samothraki is known for its "wildness" and its outstanding mountainous 
relief: it has been said that "after Thira [Santorini], Samothraki has the most dramatic profile of all 
the Greek islands" [59]. However, tourism activities are concentrated during a very small time 
window in summer and have never dominated the island's culture [60]. The low-key tourism 
development is often attributed to several reasons, among them: isolated location near the northern 
Greek–Turkish frontier; poor year-round ferry connections; "poorly developed" beaches; and the 
lack of an airport [61,62]. In this way Samothraki may still maintain some aspects of what the late 
Oliver Rackham has called the "Greece of yesterday", that is, the Aegean world before the wholesale 
socio-economic and landscape changes of the last few decades [63]. 

Samothraki’s infrastructural modernization begun in the 1960s with the first electricity network 
being fed by local diesel generators; in 2000 45 km-long underwater cables connected the island to 
the national grid on the mainland [64]. Between 1992 and 2009 four small wind turbines (55 KW, 
with towers at 24 meters height) were developed as a pilot project by the Public Power Corporation 
on a peninsula next to the town of Kamariotissa, but this government-sponsored project was 
abruptly discontinued. Although solar power on buildings (for hot water heating) is rather 
widespread and wood-burning stoves are also used, diesel is still important for winter household 
heating (G. Maskalidis, personal communication). In early 2015 Samothraki's residents began 
hearing about a new proposal for two wind farms on Mount Saos in the wilderness area of 
Amoni–Louloudi (Figure 1). The proposal was approved with a "production license" by the Greek 
Regulatory Authority for Energy [15] and refers to two industrial-scale wind farm units, one with 
three and the other with 36 wind turbines (potentially producing a total of 110 MW), in order to 
supply the mainland continental electricity grid through an underwater cable. The chosen area in the 
eastern range of Mount Saos (peaking at 1611 m a.s.l. (above sea level)) is located between 800 and 
1300 m a.s.l. along rocky ridgelines near one of the wildest parts of the island with no immediate 
road access. 

In mid-June 2018, we conducted a questionnaire survey during the fifth Samothraki Summer 
School (for details see [65]). In June 28th 2018, the Municipality of Samothraki voted to disapprove 
the plan for establishment of the particular wind farms. Controversy over the siting and future 
development of this project is ongoing. 
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Figure 1. Location of the proposed wind farms on Mount Saos and settlements where questionnaire 
respondents were located. The number of respondents from each location is shown in circles. 

2.2. Questionnaire Development and Application 

The face-to-face questionnaire survey was conducted between the 3rd and 16th of June 2018 by 
three fluent Greek speakers. Local residents were surveyed in ten settlements on the island (see 
Figure 1). When we approached potential respondents we first introduced them to the scope of the 
questionnaires (realized as part of the Summer School) asking for consent to be part of the research. 
We assured them that the collected data are anonymous and it would not be possible to identify an 
exact person as a respondent. 

We used an expert-based identification of main stakeholder groups to guide us in acquiring a 
balanced representation of main local actors [66]. We identified five generic local stakeholder 
groups: Agriculture, Tourism, Services, Local Authority and Others. Subsequently, we combined 
two approaches for collecting data—purposeful and ad hoc sampling of residents. The survey was 
designed to capture perceptions of the main groups of residents rather than striving for a 
representative sample of the population. At first, we targeted local stakeholder groups representing 
the public sector, services and positions of authority. These are typically involved in 
decision-making processes under a consultative role for various land use planning issues, therefore 
their opinions can be considered as having a potentially significant weight in affecting local 
decisions. We also tried to find members of local organizations and non-governmental 
organizations. Members of such organizations usually hold additional, relevant knowledge and 
experience and therefore their opinions may affect the processes of decision-making. We then 
approached residents randomly at various locations on the island, in cafes and other areas of villages 
and in the field during their work. We subsequently continued to combine the two approaches until 
we had what we assumed to be a fairly balanced sample of the main groups of local residents. 

The survey had two components (Figure 2); both were applied to each respondent. 
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Figure 2. Conceptual framework of research objectives and how these are reflected in the 
components of the survey. 

Component 1: Ecosystem services rapid assessment. Respondents were asked to rate the 
importance of 20 ecosystem services provided by the landscapes of Samothraki. The selection of 
specific ecosystem services was inspired by the Common International Classification of Ecosystem 
Services (CICES v4.3) classification (https://cices.eu/), and adjusted to local conditions where 
appropriate [67]. The face-to-face nature of the data collection allowed for clarifications where 
respondents did not understand the wording of an ecosystem service. A 5-point scale scoring on 
importance plus the “I don’t know” option (zero value) were used. Adding the zero value enabled 
participants to have the option to declare a "lack of background information" instead of making a 
random guess. The list of the provided ecosystem services and their respective categories as well as 
the scale response categories are given in Figure 3.  

Component 2: Questionnaire with a combination of closed and open questions on landscape 
values, environmental pressures or threats and the wind farm issue. Finally, information about the 
age, gender, place of residence and professional structure of the people surveyed was collected 
(Table 1). The entire questionnaire took about 20 to 30 minutes to complete. Pretesting of the 
questionnaire was conducted within the research team and within the summer school participants, 
as an informal test that helped identify poor question wording or ordering, errors in questionnaire 
layout or instructions. 

The responses were translated into English by the authors and descriptive statistics was 
conducted for Component 1. For Component 2, a qualitative content analysis with a coding process 
was employed to uncover emerging response patterns and to facilitate the interpretation of text data 
[68]. Coding assists in giving "condensed meaning units" for further analyses and general 
interpretation [69]. Coding of all answers from the open-ended data collected was performed to 
allow for further analysis of preferences and values associated with various natural and cultural 
elements of the island’s landscape (See Figure 5). A code in this process can be thought of as a label; a 
name that describes what this particular "condensed meaning unit" is about [69]. The ones we used 
were usually one or two words long and the choices of codes were discussed and cross-checked 
between two of the researchers analyzing the data for consistency. 
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A novel method of “two-dimensional enhanced” word cloud analysis of the qualitative coding 
categories was used to compare for-and-against sub-group perceptions of respondents (i.e., those 
against and those supporting the wind farm). Usually, word clouds provide an efficient interface to 
depict the most frequently used words in a data set [70–72]. In this study, we developed a new type 
of word cloud, which graphically describes two variables—frequency of occurrence of 
keywords/codes and distribution of relevant answers on a three-degree qualitative scale 
(positive–neutral–negative stance). The design of such an enhanced word cloud uses clearly 
arranged features of a group bar graph but still provides an easy-to-understand visual interface to 
convey results with graphical representations. 

3. Results 

3.1. General  

Ninety-eight (98) questionnaires were completed. According to the place of residence, 65% of 
the respondents are from the two main towns of the island, the harbor town of Kamariotissa (N: 23) 
and the nearby capital town, Chora (N: 40); specific localities of data collection and numbers of 
participants are mapped in Figure 1. Socio-demographic characteristics of respondents (gender, age 
and general employment category) are shown in Table 1. 

Table 1. General structure of the set of residents surveyed. Category refers to a general employment 
category. 

Category 
No of 

respondents 
Gender Age group 

Female Male 18–25 26–35 36-45 46-55 56–65 66+ 
Tourism 20 8 12 0 5 4 6 4 1 
Services 25 13 12 0 8 7 5 2 3 

Agriculture 17 2 15 1 3 5 4 2 2 
Local 

Authority 
13 6 7 0 0 8 4 1 0 

Other 23 5 18 0 3 2 5 9 4 
Total 98 34 64 1 19 26 24 18 10 

Percentage 100% 35% 65% 1% 19.4% 26.5% 24.5% 18.4% 10.2% 

3.2. Ecosystem Services Ranking 

The concept of ecosystem service categories was applied through a fit-for-purpose list of 20 
pre-selected ecosystem service-related types to be evaluated by the respondents. Figure 3 provides 
results of a ranking based on five classes of assigned importance from the respondents (N: 98).  
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Figure 3. The importance of 20 selected ecosystem service items for residents (P = provisioning 
service, R = regulating and maintenance service, C = cultural service). The number of people who 
responded “I don’t know” is at the right side of the graph). 

3.3. Preferences   

The widely perceived "image" of Samothraki as a wild mountainous island with abundant 
freshwater was prominent in the responses of most residents (Figure 4). Natural elements such as 
the dominance of freshwater and a wild mountain environment (Figure 5) corroborate most 
ecosystem service-ranked assessment results (Figure 3). In terms of the word choice of the 
respondents, it is easy to see that "natural" elements dominate versus "cultural" elements when these 
are broadly categorized (Figure 5). 

 

Figure 4. Responses to the open question “What is the most important benefit or offer of the 
landscape?” Responses are clustered into main categories through content analysis. 
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Figure 5. Answers given when asked "What do you like most about the Samothraki Landscape?" 
These are separated here into (5a) natural and (5b) cultural elements for comparison; natural 
elements predominate. Some cultural elements also include natural aspects and vice versa. 

3.4. Anthropogenic Pressures and Threats and the Wind Farm Proposal  

Cumulatively (for both present and future), the most frequently mentioned pressures and 
threats were: overgrazing, government neglect, erosion and water mismanagement. Wind farms 
followed at the seventh place in ranked order as a future threat (Figure 6). Out of the 20 most 
pressing current problems, most have a clear anthropogenic form and very few are related to natural 
forces (e.g., pest insects, erosion and drought). 
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Figure 6. Answers to the question “Which are the most pressing problems (of the landscape) now 
and in the future?” Topics are arranged based on frequency of occurrence for present problems. 

Regarding the specific wind farm proposal, 48% of respondents claimed a negative stance, 
while nearly a quarter chose not to answer or did not have an opinion about the wind farms (Figure 
7). Respondents were divided into three sub-groups based on positive, negative or undecided/no 
answer response about the wind farms in order to quantitatively examine opinions on the proposed 
wind farms. Aesthetic damage and a negative influence on the landscape were the most commonly 
reported attributes (mostly by respondents who were against the wind farms) (Figure 7). Conversely 
there is a strong mention of "no harm" done to the aesthetic/scenic values or landscape by 
respondents that support the wind farms. The notion of landscape and aesthetic values in the 
sub-group of respondents points to a peak concern in the responses. Finally, the issue of damage 
done to the environment by roads is also consistently high in the ranking by respondents who were 
against the wind farms. Any mention of biodiversity, i.e., a general category comprising of any form 
of nature, wildlife species, ecosystems etc., is mid-way down the rankings and is mentioned by 
relatively few respondents (almost exclusively by those against the proposal).  
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Figure 7. The pie chart shows answers to the question "What is your opinion about the proposed 
wind farm development?" (N: 98). The two-dimensional enhanced word cloud combines answers 
from Q2 and Q3 to distinguish three wind farm preference sub-groups in relation to the potential 
influence on the landscape. Q3 (“How do you think that the wind turbines could influence the 
landscape?”) is expressed by the size of font (e.g., 12% of respondents said “Negative for aesthetics” 
= 60, 5 points; 1% of respondents said “Positive for roads” = 20 points). This also incorporates the 
frequency of occurrence of response codes from Q2 (“What is your opinion on the proposed wind 
farm?”) expressed by the text color (e.g., the “Negative for aesthetics” code was recorded by 14 
respondents with a negative stance and two respondents with a positive stance, which makes the text 
colored 87.5% red and 12.5% green). Numbers on the left show the frequency of codes. 

4. Discussion  

4.1. Limitations of the Study 

Given the research design developed for the project the study focused on a small sample aiming 
for wide representativeness among the key employment categories present on the island and the 
different localities in which they were based, assuming that livelihoods and dependencies on land 
are key factors affecting perceptions and attitudes towards ecosystem services and landscape. We 
therefore would not attempt to generalize the results to the whole island population; a larger sample 
size (approx. 250–330) would be statistically representative of the resident population. Thus, as our 
questionnaire survey was designed to reveal mainly qualitative data (see Figure 2, Component 2), 
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we aimed at capturing a rather in-depth understanding of the perceptions of each respondent. We 
also acknowledge the limitations of our identification of stakeholder groups, which are probably not 
fully inclusive [73]. Nevertheless, our stakeholder groups reflect main professional categories of 
employment represented on the island as reported by official statistical resources [74] and evidenced 
in complementary recent research on Samothraki [64]. 

Despite these limitations, the survey approach did take into account the literacy level of the 
potential respondents and elderly participants (i.e., respondents with low literacy levels would have 
greater difficulty completing a self-completion or postal questionnaire). The design of the 
face-to-face survey was successful in addressing challenges that a self-completion questionnaire 
would have struggled to face [75]. The method chosen could best reply to the challenge of limited 
resources and time for data collection. The research design of the survey ensured a high variety of 
evidence gathered and exploration (covering aspects of ES and perceptions of landscape as well as 
attitudes towards industrial wind farms) to enable triangulation between wider perceptions and 
theme-specific attitudes (opinions on the wind farm proposal and its impacts). 

4.2. Ecosystem Services Rapid Assessment 

The first part of the questionnaire comprised an ES survey based on socio-cultural valuation 
[67,76], aiming to provide indications of perceptions about the ecosystem's material and 
non-material services and benefits to society. Most of the respondents had not heard of the ES before 
and there were queries about the concept during the survey. Some of the ES evaluated as important 
were later corroborated in the open questions that followed (e.g., the high value attributed to 
aesthetics and freshwater resources). It is also interesting to note which ES were "least favored" and 
which ones garnered high uncertainty (i.e., not ranked or commented on). For example, the "least 
favored" ES were recorded as: "wood provision", "pest control", "renewable energy resources" and 
"hunting" (in progressively lower order of ranking). In the open questions that followed, evidence 
emerged as to why each of these ES may have received very low scores; potential reasons include: a 
dwindling or poorly managed fire wood supply; a recent caterpillar defoliation outbreak; the wind 
farm conflict; and game species population declines, respectively.   

We consider this first stage of the questionnaire a rapid ES assessment, structured to provide an 
initial orientation. ES has been used as a kind of "Esperanto" for valuing nature's services and 
engaging participatory processes [77], but ES typologies may have "semantic limitations" [78]. 
Sometimes, there may be ambiguity in the meaning of ES categories [79,80] and caution in using 
these screening-level assessments is required. 

4.3. Aesthetic Values and Landscape "Wildness" are Important 

The qualitative part of the survey, utilizing the open questions, revealed how residents often 
showed appreciation for various geographic attributes of the island and its ecosystems. We were 
able to detect frequent intentions to protect aesthetic and natural values; this confirms earlier 
socio-ecological surveys of the island's population’s perspective on nature [57]. Aesthetics and 
landscape were the top-ranked theme words when relating to wind farm impacts in our survey. This 
is in line with research showing that aesthetics plays a dominant role in shaping local attitudes 
toward wind farm development in broadly similar circumstances [81–84].  

We were able to recognize regularities in residents' accounts that suggest a biophilic tendency 
towards natural landscapes (or so-called wild and natural places on the island). For example, in their 
response to listing important "areas of spiritual value", the majority of the specific locations 
mentioned were natural areas (i.e., not human-built, archeological sites or settled areas). "Least 
frequented" natural and remote areas were shown to be appreciated as idyllic (e.g., wilderness 
mountain ridges, waterfalls, the Fonias river pools and springs, Mount Saos and wild and rather 
remote beaches, such as Vatos, Kipi, and Pachia Ammos). Again, natural areas predominate, even in 
answers to the question: "What do you like most about the Samothraki landscape". Some of these 
areas and locations on the island also coincide with much-photographed scenes of outstanding 
natural beauty. In this way the qualitative data may help to identify and highlight key landscape 
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features of high value to residents [85,86]. Most of these landscapes or sites are also known to be of 
value to tourism and are repeatedly promoted in the tourism literature or as noted destinations for 
outdoor recreation on Samothraki [59,60].  

On Samothraki, it is possible that many of the respondents have undergone a shift from 
traditional rural views towards a so-called urban appreciation of the landscape (e.g., [87]). This may 
be related to the fact that most respondents were recruited in the two major island towns; this is 
where most residents reside. Additionally, we suggest that many respondents have been influenced 
by the views and behavior of the small but important tourism industry [58,60]. It is interesting that 
similar positive representations of nature have been expressed in villages in protected areas with 
high ecotourism development, such as Dadia National Park in northeastern Greece [88]. In Dadia, 
locals seemed to adhere "to motivations and aesthetics resembling those of the visitors" [89]. In our 
opinion, a similar stance may be present among many residents in Samothraki as well. Although 
tourism is still low-key, it strongly influences Samothraki’s current economic and social system [58]. 
In this context, more research into the influence of tourism on residents' perceptions of nature, 
landscape and the island's protected area would be of interest [90,91].  

4.4. Perceived Anthropogenic Pressures and Threats 

The residents’ insistence on livestock overgrazing being a primary negative pressure was 
unexpected. Government neglect and erosion are also ranked second and third in frequency of the 
items mentioned by respondents. In our opinion, the reasoning for these responses may involve a 
combination of recent events and a recently developed awareness about livestock grazing as a 
frequently discussed socio-ecological issue. Two catastrophic flood events in the summer of 2017 
[92], less than a year before our survey, were attributed by several respondents to “erosion” caused 
and/or aggravated by overgrazing. Additionally, the issue of overgrazing has occupied visiting 
researchers and environmentalists working on Samothraki for over a decade [57,58,93,94] and these 
efforts have promoted local discourse aiming at conservation and restoration initiatives on this 
subject in recent years [64]. It has been shown in other protected areas in Greece that the provision of 
information to local inhabitants significantly influences perceptions on conservation issues [95]. 

Concerning other anthropogenic problems, several noticeable environmental degradation 
issues were infrequently mentioned (e.g., waste management, suburban sprawl, holiday home 
building, architectural changes, road-building, wildlife poaching and wetland degradation). There is 
plenty of documentation that these are all serious anthropogenic pressures on Samothraki [54,96,97], 
as they are in many inhabited Greek islands [98,99]. Mention of the flora and fauna was also 
unusually scarce in questionnaire responses, despite the island's status as a Natura 2000 area and a 
biodiversity endemism hotspot. This response pattern on Samothraki seems to contrast to rather 
higher concerns for fauna and flora shown by resident responses and conservation initiatives in 
protected areas of mainland northeastern Greece [89,100,101]. These indications from the 
questionnaire fueled our assumption that a rather low level of specific biodiversity knowledge and 
local conservation area awareness may be present in members of the resident community of 
Samothraki. More "mature" protected areas on the adjacent mainland, such as Dadia National Park, 
developed different local discourses and notable success in conservation management [102]. More 
research on this aspect would be useful in integrating the Samothraki residents' involvement in 
education, awareness and protected area management. 

4.5. Wind Farm "Conflict Hotspots" in Protected Areas 

Our research on Samothraki points to a brewing wind farm conflict (in mid 2018). This problem 
is more complex than initially apparent. It is now generally agreed that most wind farm conflicts are 
not adequately explained by the "Not In My Back Yard" (NIMBY) concept [103,104]. On Samothraki 
there is no evidence that the proposed wind farms will directly "disturb" most local residents 
through significant changes seen or heard from their households, since developments would be 
located in the mountains of the eastern part of the island, rather far from inhabited areas. Therefore, 
instead of an often-stereotyped NIMBY situation we suggest that we were witnessing a complex 
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social response to a perceived threat to the island's status quo. The wind farms may disturb local 
residents’ perceptions of the island's unique identity and its various inherent qualities and 
non-material values (e.g., the idyllic "wild land" identity of Mount Saos was repeatedly expressed). 
However, by contrast, many residents also expressed that they were poorly informed about aspects 
relating to the wind farm's impacts and the status of the Natura 2000 "protected area" as well.  

With respect to wind farm planning, relatively few studies of this kind have investigated 
residents’ perceptions in protected areas in Greece [46,50,105–107]. Studies relating to wind farm 
impacts often take a 'reductionist' approach with a focus solely on specific impacts; i.e., visual [83], 
economic evaluations [6,108] or spatial planning design [109]. Studies rarely explore the public’s 
attitudes and preferences; however, this may also reflect a wider lack of participatory management 
in Natura 2000 protected areas both in Greece [110] and in other European countries [28,29]. Areas 
under multiple conservation designations (Natura 2000 etc.) are obviously candidates for land use 
planning "difficulties"; this is also related to the fact that important ecosystem services are usually 
concentrated there [39]. However, such difficulties should be treated with greater care where 
prominent development-driven "conflict hotspots" may exist. Using scoping assessment 
questionnaire methods to help identify such hotspots would be a valuable prerequisite in wind farm 
planning. The method applied here may assist in identifying conflict hotspots for wind farm 
development; it may also be useful in engaging participation with the resident communities of 
protected areas. 

Industrial wind farms, along with other renewable energy developments, can seriously degrade 
protected areas [111]; our case study shows that efforts to avoid severe negative social impacts and 
conflict should also be widely initiated. There have been persistent proposals for increasing 
protected area conservation effectiveness [24], landscape-scale stewardship and long-term visioning 
[112,113]. In a changing rural–urban dynamic in Europe and the Mediterranean, protected areas call 
for an improved understanding of diversified social demands [35,86,87]. This is also in line with a 
protected area paradigm shift promoting holistic natural–cultural heritage conservation approaches 
[25,114]. Part of the problem, in the context of Natura 2000 protected areas, relates to how the 
aesthetic and other cultural benefits have been widely under-represented as conservation concerns 
[29,115]. Therefore, public authorities would be wise to invest more in assessing the perspectives 
and sentiments of local communities when planning for wind power development [13,116,117]. 
Especially in protected areas, public perceptions and the local contexts are key to effective 
conservation planning and sustainability. 

5. Conclusions  

Our case study provides a window of understanding into the complex issue of wind power 
development in Natura 2000 protected areas. Insights achieved in this study on Samothraki include 
the following: a) scoping surveys may utilize ecosystem services to help assess perceptions about 
benefits provided by the nature and landscape; b) residents’ perceptions of landscapes, pressures 
and threats were varied; influenced by many context-dependent and local factors (e.g., tourism may 
be important in our case-study) and therefore greater depth of inquiry was required; c) freshwater 
provision was by far the most important ecosystem service as well as a perceived benefit of the 
landscape; d) aesthetics and landscape quality were critical attributes perceived as potentially 
threatened by the wind farm development. Assessments such as these are especially important in 
protected areas where high investments by government and society are being made to promote 
potentially conflicting targets of renewable energy development and landscape conservation (in this 
case: protected area management and initiatives for UNESCO Biosphere reserve designation). 

Author Contributions: Conceptualization, V.V., S.Z., J.D and E.G.; methodology, J.D., V.V., E.G. and SZ; formal 
analysis, J.D., V.V., E.G. and I.P.K.; investigation, V.V., J.D, E.G. and S.Z.; data curation, V.V. and J.D; 
writing—original draft preparation, V.V., S.Z., J.D., E.G., I.P.K. and P.D.; writing—review and editing, V.V., J.D, 
S.Z., G.K. and I.P.K.; supervision, I.P.K., G.K. and P.D.; funding acquisition, J.D. All authors have read and 
agreed to the published version of the manuscript. 



Sustainability 2020, 12, 2442 14 of 19 

Funding: This research was partially funded by the Charles University in Prague (Specific Academic Research 
project “Research on social and environmental innovations”), grant number VS 260 471 and by the Technology 
Agency of the Czech Republic, grant number TL01000200. The APC was funded by the Global Change Research 
Institute of the Czech Academy of Sciences (CzechGlobe). 

Acknowledgments: The study was conducted within a socio-ecological summer school, in the fifth year of its 
development on Samothraki; we would like to thank Nikos Skoulikidis, Marina Fischer-Kowalski, Simron J. 
Singh, Panos Petridis, Anastasia Lampou and Constantia Patelodimou for all the assistance in this work. On the 
island we are grateful for all the assistance and support from the Municipality of Samothraki and the members 
of the Sustainable Samothraki Association, in particular Mary Papathanasiou, George Maskalidis and Carlota 
Marañón, among many others. Lastly, we thank the local residents who participated in this study. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Kaldellis, J.K. Social attitude towards wind energy applications in Greece. Energy Policy 2005, 33, 595–602. 
2. Jerpåsen, G.B.; Larsen, K.C. Visual impact of wind farms on cultural heritage: A Norwegian case study. 

Environ. Impact Assess. 2011, 31, 206–215. 
3. Betakova, V.; Vojar, J.; Sklenicka, P. Wind turbines location: How many and how far? Appl. Energy 2015, 

151, 23–31. 
4. McCammon, M. Environmental Perspectives on Siting Wind Farms: Is Greater Federal Control 

Warranted. NYU Environ. Law J. 2008, 17, 1243. 
5. Konstantinos, I.; Georgios, T.; Garyfalos, A. A Decision Support System methodology for selecting wind 

farm installation locations using AHP and TOPSIS: Case study in Eastern Macedonia and Thrace region, 
Greece. Energy Policy 2019, 132, 232–246. 

6. Skenteris, K.; Mirasgedis, S.; Tourkolias, C. Implementing hedonic pricing models for valuing the visual 
impact of wind farms in Greece. Econ. Anal. Policy 2019, 64, 248–258. 

7. Eichhorn, M.; Tafarte, P.; Thrän, D. Towards energy landscapes—“Pathfinder for sustainable wind power 
locations”. Energy 2017, 134, 611–621. 

8. Woods, M. Conflicting environmental visions of the rural: Windfarm development in Mid Wales. Sociol 
Rural. 2003, 43, 271–288. 

9. Kafetzis, A.; Kret, E.; Skartsi, D.; Vasilakis, D.; Christopoulou, I. Wind Farms in areas of high 
ornithological value—Conflicts, solutions, challenges: The case of Thrace, Greece. In Wind Energy and 
Wildlife Interactions, Köppel, J., Ed.; Springer: Berlin/Heidelberg, Germany, 2017; pp. 191–205, 
doi:10.1007/978-3-319-51272-3_11.  

10. Marques, A.T.; Santos, C.D.; Hanssen, F.; Muñoz, A.R.; Onrubia, A.; Wikelski, M.; Moreira, F.; Palmeirim, 
J.M.; Silva, J.P. Wind turbines cause functional habitat loss for migratory soaring birds. J. Anim. Ecol. 2019, 
89, 93–103. 

11. Ariza-Montobbio, P.; Farrell, K.N. Wind farm siting and protected areas in Catalonia: Planning 
alternatives or reproducing ‘one-dimensional thinking’? Sustainability 2012, 4, 3180–3205. 

12. Kontogianni, A.; Tourkolias, C.; Skourtos, M.; Damigos, D. Planning globally, protesting locally: Patterns 
in community perceptions towards the installation of wind farms. Renew. Energy 2014, 66, 170–177. 

13. Beckham Hooff, S.; Botetzagias, I.; Kizos, A. Seeing the wind (farm): Applying Q-methodology to 
understand the public’s reception of the visuals around a wind farm development. Environ. Commun. 
2017, 11, 700–722. 

14. Dimalexis, A.; Kastritis, T.; Manolopoulos, A.; Korbeti, M.; Fric, J.; Saravia Mullin, V.; Xirouchakis, S.; 
Bousbouras, D. Identification and Mapping of Sensitive Bird Areas to Wind Farm Development in Greece; 
Hellenic Ornithological Society: Athens, Greece, 2010; p. 126. 

15. RAE. Wind Turbines Point Vector Shapefile 2020 by Regulatory Authority for Energy (RAE). Availabe 
online: http://www.rae.gr/geo/ (accessed on 20 February 2020). 

16. Lesslie, R.; Taylor, S. The wilderness continuum concept and its implications for Australian wilderness 
preservation policy. Biol. Conserv. 1985, 32, 309–333. 

17. Leshy, J.D. Contemporary politics of wilderness preservation. J. Land Resour. Envtl. L. 2005, 25, 1. 
18. Fisher, M.; Carver, S.; Kun, Z.; McMorran, R.; Arrell, K.; Mitchell, G. Review of status and conservation of 

wild land in Europe. Rep. Wildland Res. Inst. Univ. Leedsuk 2010, 148, 131. 



Sustainability 2020, 12, 2442 15 of 19 

19. Buijs, A.E. Lay people’s images of nature: Comprehensive frameworks of values, beliefs, and value 
orientations. Soc. Nat. Resour. 2009, 22, 417–432. 

20. Clayton, S.; Myers, G. Conservation Psychology: Understanding and Promoting Human Care for Nature; John 
Wiley & Sons: Hoboken, NJ, USA, 2015, p. 253. 

21. Selva, N.; Kreft, S.; Kati, V.; Schluck, M.; Jonsson, B.-G.; Mihok, B.; Okarma, H.; Ibisch, P.L. Roadless and 
low-traffic areas as conservation targets in Europe. Environ. Manag. 2011, 48, 865. 

22. Votsi, N.-E.P.; Mazaris, A.D.; Kallimanis, A.S.; Pantis, J.D. Natural quiet: An additional feature reflecting 
green tourism development in conservation areas of Greece. Tour. Manag. Perspect. 2014, 11, 10–17. 

23. Zomeni, M.; Vogiatzakis, I.N. Roads and roadless areas in Cyprus: Implications for the Natura 2000 
network. J. Landsc. Ecol. 2014, 7, 75–90. 

24. Ferranti, F.; Beunen, R.; Vericat, P.; Geitzenauer, M. The Fitness Check of the Birds and Habitats 
Directives: A discourse analysis of stakeholders’ perspectives. J. Nat. Conserv. 2019, 47, 103–109. 

25. Vlami, V.; Kokkoris, I.P.; Zogaris, S.; Cartalis, C.; Kehayias, G.; Dimopoulos, P. Cultural landscapes and 
attributes of “culturalness” in protected areas: An exploratory assessment in Greece. Sci. Total Environ. 
2017, 595, 229–243. 

26. Marsden, S. Protecting wild land from wind farms in a post-EU Scotland. Int. Environ. Agreem. 2018, 18, 
295–314. 

27. EU. Guidelines on Wilderness in Natura 2000 Management of Terrestrial Wilderness and Wild Areas within the 
Natura 2000 Network 069; European Union: Brussels, Belgium, 2013; p. 96. 

28. Kati, V.; Hovardas, T.; Dieterich, M.; Ibisch, P.L.; Mihok, B.; Selva, N. The challenge of implementing the 
European network of protected areas Natura 2000. Conserv. Biol. 2015, 29, 260–270. 

29. Blicharska, M.; Orlikowska, E.H.; Roberge, J.-M.; Grodzinska-Jurczak, M. Contribution of social science to 
large scale biodiversity conservation: A review of research about the Natura 2000 network. Biol. Conserv. 
2016, 199, 110–122. 

30. Schaich, H.; Bieling, C.; Plieninger, T. Linking ecosystem services with cultural landscape research. Gaia 
2010, 19, 269–277. 

31. Larson, E.C.; Krannich, R.S. “A great idea, just not near me!” understanding public attitudes about 
renewable energy facilities. Soc. Nat. Resour. 2016, 29, 1436–1451. 

32. COE. The European Landscape Convention; Council of Europe: Strasbourg, France, 2000. 
33. Vallés-Planells, M.; Galiana, F.; Van Eetvelde, V. A classification of landscape services to support local 

landscape planning. Ecol. Soc. 2014, 19, doi: 10.5751/ES-06251-190144 
34. Mercado-Alonso, I.; Fernández-Tabales, A.; Muñoz-Yules, O. Perceptions and social valuations of 

landscape. Objectives and methodology for citizen participation in landscape policies. Land Res. 2018, 43, 
95–111. 

35. Balzan, M.V.; Pinheiro, A.M.; Mascarenhas, A.; Morán-Ordóñez, A.; Ruiz-Frau, A.; Carvalho-Santos, C.; 
Vogiatzakis, I.N.; Arends, J.; Santana-Garcon, J.; Roces-Díaz, J.V.; et al. Improving ecosystem assessments 
in Mediterranean social-ecological systems: A DPSIR analysis. Ecosyst. People 2019, 15, 136–155. 

36. Hermann, A.; Schleifer, S.; Wrbka, T. The concept of ecosystem services regarding landscape research: A 
review. LRLR 2011, 5, 1–37. 

37. Reyers, B.; Biggs, R.; Cumming, G.S.; Elmqvist, T.; Hejnowicz, A.P.; Polasky, S. Getting the measure of 
ecosystem services: A social-ecological approach. Front. Ecol. Environ. 2013, 11, 268–273. 

38. Ainsworth, G.B.; Kenter, J.O.; O’Connor, S.; Daunt, F.; Young, J.C. A fulfilled human life: Eliciting sense 
of place and cultural identity in two UK marine environments through the Community Voice Method. 
Ecosyst. Serv. 2019, 39, 100992. 

39. Kokkoris, I.P.; Drakou, E.G.; Maes, J.; Dimopoulos, P. Ecosystem services supply in protected mountains 
of Greece: Setting the baseline for conservation management. Int. J. Biodivers. Sci. Ecosyst. Serv. Manag. 
2018, 14, 45–59. 

40. Burkhard, B.; Maes, J. Mapping Ecosystem Services; Pensoft Publishers: Sofia, Bulgaria, 2017; p. 374.  
41. Haines-Young, R.; Potschin, M. Common International Classification of Ecosystem Services (CICES) 

V5.1Guidance on the Application of the Revised Structure; Fabis Consulting Ltd.: Nottingham, UK, 2018; p. 27. 
42. Schaubroeck, T. The concept of cultural ecosystem services should not be abandoned. BioSci 2019, 69, 585. 
43. Tengberg, A.; Fredholm, S.; Eliasson, I.; Knez, I.; Saltzman, K.; Wetterberg, O. Cultural ecosystem services 

provided by landscapes: Assessment of heritage values and identity. Ecosyst. Serv. 2012, 2, 14–26. 



Sustainability 2020, 12, 2442 16 of 19 

44. Lindhjem, H.; Reinvang, R.; Zandersen, M. Landscape Experiences As a Cultural Ecosystem Service in a Nordic 
Context Concepts, Values and Decision-Making; Nordic Council of Ministers: Copenhagen, Denmark, 2015; p. 187. 

45. Conrad, E.; Cassar, L.F.; Baldacchino, G.; Vogiatzakis, I.N.; Griffiths, G.H.; Cordina, G.; Farrugia, N.; 
Çakci, I.; Belkayali, N.; Tazebay, I. Landscape Approaches for Ecosystem Management in Mediterranean Islands; 
University of Malta, Institute of Earth Systems: Msida, Malta, 2012 p. 260. 

46. Tsilimigkas, G.; Pafi, M.; Gourgiotis, A. Coastal landscape and the Greek spatial planning: Evidence from 
windpower in the South Aegean islands. J. Coast. Conserv. 2018, 22, 1129–1142. 

47. Maria, E.; Sifakis, A. Reclaiming the Greek landscape. In Integration of the European Landscape Convention 
into the Greek Legal and Institutional Framework, Papayannis, T., Howard, P., Eds.; Med-INA: Athens, 
Greece, 2012. 

48. Phillips, A. Landscape - a new era for international cooperation that could benefit the Mediterranean 
region. In Landscape Approaches for Ecosystem Management in Mediterranean Islands, Conrad, E., and Cassar, 
L.F., Eds.; Institute of Earth Systems, University of Malta: Msida, Malta, 2012; pp. 109–128. 

49. Terkenli, T.S. Towards a theory of the landscape: The Aegean landscape as a cultural image. Landsc. 
Urban Plan. 2001, 57, 197–208. 

50. Oikonomou, E.K.; Kilias, V.; Goumas, A.; Rigopoulos, A.; Karakatsani, E.; Damasiotis, M.; Papastefanakis, 
D.; Marini, N. Renewable energy sources (RES) projects and their barriers on a regional scale: The case 
study of wind parks in the Dodecanese islands, Greece. Energy Policy 2009, 37, 4874–4883. 

51. Terkenli, T.S.; Daras, T.; Maria, E.-A. Landscape Notions among Greek Engineering Students: Exploring 
Landscape Perceptions, Knowledge and Participation. Land 2019, 8, 83. 

52. Kizos, T.; Koulouri, M.; Vakoufaris, H.; Psarrou, M. Preserving characteristics of the agricultural 
landscape through agri-environmental policies: The case of cultivation terraces in Greece. Land Res. 2010, 
35, 577–593. 

53. Vasilakis, D.P.; Whitfield, D.P.; Kati, V. A balanced solution to the cumulative threat of industrialized 
wind farm development on cinereous vultures (Aegypius monachus) in south-eastern Europe. PLoS ONE 
2017, 12, e0172685. 

54. Biel, B.; Tan, K. Flora of Samothraki; Goulandris Natural History Museum: Kifisia, Greece, 2014; p. 228. 
55. Skoulikidis, N.; Lampou, A.; Karaouzas, I.; Gritzalis, K.; Zogaris, S. Stream ecological assessment on an 

Aegean island: Insights from an exploratory application on Samothraki (Greece). Fresenius Environ. Bull. 
2014, 23, 1173–1182. 

56. Skoulikidis, N.T.; Lampou, A.; Laschou, S. Unraveling Aquatic Quality Controls of a Nearly Undisturbed 
Mediterranean Island (Samothraki, Greece). Water 2020, 12, 473. 

57. Fischer-Kowalski, M.; Xenidis, L.; Singh, S.J.; Pallua, I. Transforming the Greek island of Samothraki into 
a UNESCO biosphere reserve. An experience in transdisciplinarity. Gaia 2011, 20, 181–190. 

58. Noll, D.; Lauk, C.; Gaube, V.; Wiedenhofer, D. Caught in a Deadlock: Small Ruminant Farming on the 
Greek Island of Samothrace. The Importance of Regional Contexts for Effective EU Agricultural Policies. 
Sustainability 2020, 12, 762. 

59. Ellingham, M.; Dubin, M.; Fisher, J. The Real Guide: Greece; (Samothraki, pp. 580-582). Prentice Hall Travel: 
New York, NY, USA, 1992. 

60. Schwaiger, N. Exploring Sustainable Tourism on Samothraki: Current State and Perspectives; Master's Thesis: 
Studium: Masterstudium Sozial- und Humanokologie. Alpen-Adria-Universitat Klagenfurt Institut fur 
Soziale Okologie: Klagenfurt, Austria, 2017, p. 122. 

61. Ballis, A. Airport site selection based on multicriteria analysis: The case study of the island of Samothraki. 
Oper. Res. 2003, 3, 261. 

62. Petridis, P. Establishing a Biosphere Reserve on the island of Samothraki, Greece: A transdisciplinary 
journey. Sustain. Mediterr. 2016, 72, 39–41. 

63. Rackham, O. Ancient Landscapes. In The Greek City. From Homer to Alexander; City and Country in the 
Ancient World, Wallace-Hadrill; 1990; pp. 85–111. 

64. Fischer-Kowalski, M.; Löw, M.; Noll, D.; Petridis, P.; Skoulikidis, N. Samothraki in Transition: A Report 
on a Real-World Lab to Promote the Sustainability of a Greek Island. Sustainability 2020, 12, 1–23. 

65. Fischer-Kowalski, M.; Petrides, P. (eds.) The 5th Summer School on "Aquatic and Social Ecology" on 
Samothraki, Greece; Social Ecology Working Paper 178, BOKU: Vienna, Austria, 2019, p. 58. 

66. Chevalier, J.M.; Buckles, D.J. SAS2: A Guide to Collaborative Inquiry and Social Engagement; Centre, I.D.R., 
Ed.; SAGE Publications India Pvt Ltd: New Delhi, India, 2008. 



Sustainability 2020, 12, 2442 17 of 19 

67. Hartel, T.; Fischer, J.; Câmpeanu, C.; Milcu, A.I.; Hanspach, J.; Fazey, I. The importance of ecosystem 
services for rural inhabitants in a changing cultural landscape in Romania. Ecol. Soc. 2014, 19, 42. 

68. Hsieh, H.-F.; Shannon, S.E. Three approaches to qualitative content analysis. Qual. Health Res. 2005, 15, 
1277–1288. 

69. Erlingsson, C.; Brysiewicz, P. A hands-on guide to doing content analysis. Afr. J. Emerg. Med. 2017, 7, 
93–99. 

70. Emmer, A.; Cuřín, V.; Daněk, J.; Duchková, H.; Krpec, P. The Top-Viewed Cryosphere Videos on 
YouTube: An Overview. Geosci. J. 2019, 9, 181. 

71. Li, D.; Zhou, X. “Leave Your Footprints in My Words”—A Georeferenced Word-Cloud Approach. 
Environ. Plan. A 2017, 49, 489–492. 

72. McGee, R.G.; Craig, J.C. What is being published? A word cloud of titles from the Journal of Paediatrics 
and child health. J. Paediatr. Child Health 2012, 48, 452. 

73. Cheyns, E. Multi-stakeholder initiatives for sustainable agriculture: Limits of the ‘inclusiveness’ 
paradigm. In Governing Through Standards: Origins, Drivers and Limitations; Palgrave Macmillan: London, 
UK, 2011; pp. 210–235. 

74. ELSTAT. Population Census. Availabe online: https://www.statistics.gr/en/home/ (accessed on 
20.02.2020). 

75. Mathers, N.; Fox, N.; Hunn, A. Surveys and Questionnaires; The NIHR RDS for the East Midlands 
Yorkshire & the Humber; NHS Executive, Trent: Sheffield, UK, 2007. 

76. Walz, A.; Schmidt, K.; Ruiz-Frau, A.; Nicholas, K.A.; Bierry, A.; de Vries Lentsch, A.; Dyankov, A.; Joyce, 
D.; Liski, A.H.; Marbà, N. Sociocultural valuation of ecosystem services for operational ecosystem 
management: Mapping applications by decision contexts in Europe. Reg. Environ. Chang. 2019 19, 
2245–2259. 

77. Spyra, M.; Kleemann, J.; Cetin, N.I.; Navarrete, C.J.V.; Albert, C.; Palacios-Agundez, I.; Ametzaga-Arregi, 
I.; La Rosa, D.; Rozas-Vásquez, D.; Esmail, B.A. The ecosystem services concept: A new Esperanto to 
facilitate participatory planning processes? Landsc. Ecol. 2019, 34, 1715–1735. 

78. Barton, D.N.; Kelemen, E.; Dick, J.; Martin-Lopez, B.; Gómez-Baggethun, E.; Jacobs, S.; Hendriks, C.; 
Termansen, M.; García-Llorente, M.; Primmer, E. (Dis) integrated valuation–Assessing the information 
gaps in ecosystem service appraisals for governance support. Ecosyst. Serv. 2018, 29, 529–541. 

79. Raymond, C.M.; Singh, G.G.; Benessaiah, K.; Bernhardt, J.R.; Levine, J.; Nelson, H.; Turner, N.J.; Norton, 
B.; Tam, J.; Chan, K.M. Ecosystem services and beyond: Using multiple metaphors to understand 
human–environment relationships. BioSci 2013, 63, 536–546. 

80. Hummel, C.; Provenzale, A.; Van Der Meer, J.; Wijnhoven, S.; Nolte, A.; Poursanidis, D.; Janss, G.; Jurek, 
M.; Andresen, M.; Poulin, B. Ecosystem services in European protected areas: Ambiguity in the views of 
scientists and managers? PLoS ONE 2017, 12, e0187143. 

81. Warren, C.R.; Lumsden, C.; O’Dowd, S.; Birnie, R.V. ‘Green on green’: Public perceptions of wind power 
in Scotland and Ireland. J. Environ. Plan. Manag. 2005, 48, 853–875. 

82. Wolsink, M. Wind power implementation: The nature of public attitudes: Equity and fairness instead of 
‘backyard motives’. Renew. Sustain. Energy Rev. 2007, 11, 1188–1207. 

83. Tsoutsos, T.; Tsouchlaraki, A.; Tsiropoulos, M.; Kaldellis, J. Visual impact evaluation methods of wind 
parks: Application for a Greek island. Wind Eng. 2009, 33, 83–91. 

84. Krause, R.M.; Pierce, J.C.; Steel, B.S. The impact of auditory and visual experience with wind turbines on 
support for wind production and proximity-based opposition. Soc. Nat. Resour. 2016, 29, 1452–1466. 

85. Cuerrier, A.; Turner, N.J.; Gomes, T.C.; Garibaldi, A.; Downing, A. Cultural keystone places: 
Conservation and restoration in cultural landscapes. J. Ethnobiol. 2015, 35, 427–448. 

86. Schmidt, K.; Martín-López, B.; Phillips, P.M.; Julius, E.; Makan, N.; Walz, A. Key landscape features in the 
provision of ecosystem services: Insights for management. Land Use Policy 2019, 82, 353–366. 

87. Almeida, M.; Loupa-Ramos, I.; Menezes, H.; Carvalho-Ribeiro, S.; Guiomar, N.; Pinto-Correia, T. Urban 
population looking for rural landscapes: Different appreciation patterns identified in Southern Europe. 
Land Use Policy 2016, 53, 44–55. 

88. Hovardas, T.; Stamou, G.P. Structural and narrative reconstruction of rural residents’ representations of 
‘nature’,’wildlife’, and ‘landscape’. Biodivers. Conserv. 2006, 15, 1745. 

89. Hovardas, T. The contribution of social science research to the management of the Dadia Forest Reserve: 
Nature’s face in society’s mirror.  In The Dadia-Lefkimi-Soufli Forest National Park, Greece: Biodiversity, 



Sustainability 2020, 12, 2442 18 of 19 

Management and Conservation; Catsadorakis, G., Kallander, H., Eds.; WWF Greece: Athens, Greece, 2010; 
pp. 253–263. 

90. Tsartas, P. Tourism development in Greek insular and coastal areas: Sociocultural changes and crucial 
policy issues. J. Sustain. Tour. 2003, 11, 116–132. 

91. Smith, M.; Ram, Y. Tourism, landscapes and cultural ecosystem services: A new research tool. Tour. 
Recreat. Res. 2017, 42, 113–119. 

92. Plekhov, D.; Levine, E.I. Assessing the effects of severe weather events through remote sensing on 
Samothrace, Greece: Applications for the management of cultural resources. J. Archaeol. Sci. 2018, 21, 
810–820. 

93. Fetzel, T.; Petridis, P.; Noll, D.; Singh, S.J.; Fischer-Kowalski, M. Reaching a socio-ecological tipping point: 
Overgrazing on the Greek island of Samothraki and the role of European agricultural policies. Land Use 
Policy 2018, 76, 21–28. 

94. Panagopoulos, Y.; Dimitriou, E.; Skoulikidis, N. Vulnerability of a Northeast Mediterranean Island to Soil 
Loss. Can Grazing Management Mitigate Erosion? Water 2019, 11, 1491. 

95. Dimitrakopoulos, P.G.; Jones, N.; Iosifides, T.; Florokapi, I.; Lasda, O.; Paliouras, F.; Evangelinos, K.I. 
Local attitudes on protected areas: Evidence from three Natura 2000 wetland sites in Greece. J. Environ. 
Manag. 2010, 91, 1847–1854. 

96. Vlami, V.; Zogaris, S.; Djuma, H.; Kokkoris, I.P.; Kehayias, G.; Dimopoulos, P. A Field Method for 
Landscape Conservation Surveying: The Landscape Assessment Protocol (LAP). Sustainability 2019, 11, 2019. 

97. Noll, D.; Wiedenhofer, D.; Miatto, A.; Singh, S.J. The expansion of the built environment, waste 
generation and EU recycling targets on Samothraki, Greece: An island’s dilemma. Resour. Conserv. Recycl. 
2019, 150, 104405. 

98. Tsilimigkas, G.; Kizos, T. Space, pressures and the management of the Greek landscape. Geogr. Ann. B 
2014, 96, 159–175. 

99. Krawczyk, E.; Hedman, H.; Pafilis, P.; Bergen, K.; Foufopoulos, J. Effects of touristic development on 
Mediterranean island wildlife. Landsc. Ecol. 2019, 34, 2719–2734. 

100. Andrea, V.; Tampakis, S.; Tsantopoulos, G.; Manolas, E. Environmental problems in protected areas. 
Manag. Environ. Qual. Int. J. 2014, 25, 723–737. 

101. Schismenos, S,; Zaimes, G.N.; Iakovoglou, V.; Emmanouloudis, D. Environmental sustainability and 
ecotourism of riparian and deltaic ecosystems: opportunities for rural Eastern Macedonia and Thrace, 
Greece. Int. J. Environ. Stud. 2019 76, 675–688. 

102. Catsadorakis, G. The history of conservation efforts for the Dadia-Lefkimi-Soufli Forest National Park. In 
The Dadia-Lefkimi-Soufli Forest National Park, Greece: Biodiversity, Management and Conservation; 
Catsadorakis, G., Kallander, H., Eds.; WWF Greece: Athens, Greece, 2010; pp. 241–252. 

103. Wolsink, M. Invalid theory impedes our understanding: A critique on the persistence of the language of 
NIMBY. Trans. Inst. Br. Geogr. 2006, 31, 85–91. 

104. Botetzagias, I.; Malesios, C.; Kolokotroni, A.; Moysiadis, Y. The role of NIMBY in opposing the siting of 
wind farms: Evidence from Greece. J. Environ. Plan. Manag. 2015, 58, 229–251. 

105. Mirasgedis, S.; Tourkolias, C.; Tzovla, E.; Diakoulaki, D. Valuing the visual impact of wind farms: An 
application in South Evia, Greece. Renew. Sustain. Energy Rev. 2014, 39, 296–311. 

106. Tsilimigkas, G.; Derdemezi, E.-T. ‘What do you see in the landscape?’: Visibility analysis in the island 
landscape of Sifnos, Greece. Isl. Stud. J. 2017, 12, 35–52. 

107. Dimitropoulos, A.; Kontoleon, A. Assessing the determinants of local acceptability of wind-farm 
investment: A choice experiment in the Greek Aegean Island. Energy Policy 2009, 37, 1842–1854. 

108. Xydis, G. A techno-economic and spatial analysis for the optimal planning of wind energy in Kythira 
island, Greece. Int. J. Prod. Econ. 2013, 146, 440–452. 

109. Panagiotidou, M.; Xydis, G.; Koroneos, C. Spatial inequalities and wind farm development in the 
Dodecanese Islands—Legislative framework and planning: A review. Environs 2016, 3, 18. 

110. Jones, N.; Filos, E.; Fates, E.; Dimitrakopoulos, P.G. Exploring perceptions on participatory management 
of NATURA 2000 forest sites in Greece. For. Policy Econ. 2015, 56, 1–8. 

111. Rehbein, J.A.; Watson, J.E.M.; Lane, J.L.; Sonter, L.J.; Venter, O.; Atkinson, S.C.; Allan, J.R. Renewable 
energy development threatens many globally important biodiversity areas. Glob. Chang. Biol. 2020, 
doi:10.1111/gcb.15067. 



Sustainability 2020, 12, 2442 19 of 19 

112. Raum, S. A framework for integrating systematic stakeholder analysis in ecosystem services research: 
Stakeholder mapping for forest ecosystem services in the UK. Ecosyst. Serv. 2018, 29, 170–184. 

113. Plieninger, T.; Dijks, S.; Oteros-Rozas, E.; Bieling, C. Assessing, mapping, and quantifying cultural 
ecosystem services at community level. Land Use Policy 2013, 33, 118–129. 

114. Catsadorakis, G. The conservation of natural and cultural heritage in Europe and the Mediterranean: A 
Gordian knot? Int. J. Herit. Stud. 2007, 13, 308–320. 

115. Dronova, I. Landscape beauty: A wicked problem in sustainable ecosystem management? Sci. Total 
Environ. 2019, 688, 584–591. 

116. Firestone, J.; Bates, A.; Knapp, L.A. See me, Feel me, Touch me, Heal me: Wind turbines, culture, 
landscapes, and sound impressions. Land Use Policy 2015, 46, 241–249. 

117. Jones, N.; McGinlay, J.; Dimitrakopoulos, P.G. Improving social impact assessment of protected areas: A 
review of the literature and directions for future research. Environ. Impact Assess. 2017, 64, 1–7. 

 

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access 
article distributed under the terms and conditions of the Creative Commons Attribution 
(CC BY) license (http://creativecommons.org/licenses/by/4.0/). 

 


