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Abstract: The European Landscape Convention (ELC) suggests the 

population's perception is the main factor in landscape assessment and 

planning. As a result, this subjective approach assumes differences among 

the population's visual perception according to their personal factors, 

e.g. socio-demographic characteristics, which have to be studied in 

several areas in order to improve landscape management. In this regard, 

the goal of this paper is to know if the population's visual perception 

of Mediterranean landscapes is similar to other environments previously 

studied. In addition, we sought to determine whether certain socio-

demographic characteristics of the respondents (age, gender and education 

level) influenced their visual preferences. We assessed the population's 

landscape preferences through several photographs of representative 

Mediterranean landscapes shown in an online survey. We then evaluated the 

average score of each photograph according to the landscape shown and the 

socio-demographic characteristics of the population. The final results 

demonstrate that water bodies and vegetation fundamentally contribute to 

a positive evaluation of whole landscape scenes. In contrast, human 

impact on landscapes (industrial or mining areas) reduces their scenic 

beauty. Despite the fact that these findings are consistent with previous 

research with respect to people in Mediterranean areas that have the same 

visual preferences as those in other locations, we did not find that any 

respondents' socio-demographic characteristics significantly influenced 

their general landscape perception. However, for certain landscapes 

several differences under the same socio-demographic characteristic were 

found. 

 

 

 

 



HIGHLIGHTS  

 

1. Study about visual preferences in Mediterranean areas and its relation with 

personal characteristics.  

 

2. Landscape’s attributes influences are similar to other locations. 

 

3. Respondents’ characteristics are not related to landscape’s perception. 

 

4. Certain landscape’s preferences appear according to the characteristic studied. 

Research Highlights
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Table 1: Land use units and landscapes presented in the study area before and 1 

after digitizing the traditional orchard and grouped them. 2 

 3 

CLC06 Land uses Landscape groups 

Code Nomenclature level 3 Code Name 

Area 

(ha) 

111 Continuous urban fabric 111 Urban fabric 296.4 

121 Industrial or commercial units 121 Industrial units 81.53 

133 Construction sites 133 Mine sites 28.08 

211 Non-irrigated arable land 

21* Arable land 204.18 

212 Permanently irrigated land 

221 Vineyards 

22* Permanent crops 6,682.22 

222 

Fruit trees and berry 

plantations 

242 Complex cultivation patterns 

24* Heterogeneous agricultural areas 2,721.78 

243 

Land principally occupied by 

agriculture, with significant 

areas of natural vegetation 

312 Coniferous forest 312 Forests 3,313.93 

321 Natural grasslands 

32* 

Scrub and/or herbaceous 

vegetation associations 
5,158.39 323 Sclerophyllous vegetation 

324 Transitional woodland-shrub 

331 Beaches, dunes, sands 

33* 

Open spaces with little or no 

vegetation 
1,006.98 

333 Sparsely vegetated areas 

512 Water bodies 512 Water bodies 32.77 

 999 Traditional orchard 625.46 

 4 

 5 

 6 

 7 

 8 
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Table 2: Socio-demographic characteristics of the respondents. 1 

 2 

Socio-demographic characteristic Total % 

Gender 

Male 136 60,44 

Female 89 39,56 

Age 

< 20 6 2,67 

20 - 39 162 72,00 

40 - 49 34 15,11 

50 - 59 19 8,44 

> 60 4 1,78 

Education 

level 

Lower than university 48 21,33 

University degree 177 78,67 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 



Table 3: Landscape´s average scores and scores by socio socio-demographic 1 

characteristic. 2 

 3 

Socio-demographic 

characteristic 

Landscape scores 

Mean 111 121 133 21* 22* 24* 31* 32* 33* 512 999 

Gender 

Male 6.52 5.74 3.32 4.23 6.73 7.06 7.17 8.30 6.96 5.91 8.76 7.54 

Female 6.45 5.36 3.49 4.64 6.46 6.99 6.97 8.30 6.71 5.92 8.84 7.24 

Age 

< 20 7.12 7.00 3.50 6.17 7.33 7.83 7.00 8.83 6.67 6.00 9.83 8.17 

20 - 39 6.39 5.54 3.30 4.29 6.43 6.94 6.95 8.28 6.73 5.77 8.79 7.28 

40 - 49 6.77 5.24 3.44 4.88 7.24 7.06 7.74 8.12 7.53 6.56 8.91 7.74 

50 - 59 6.62 6.21 4.16 3.89 6.74 7.53 7.11 8.32 6.84 6.16 8.75 7.53 

> 60 6.70 5.50 2.75 4.00 7.75 7.00 7.25 9.75 6.75 5.25 8.32 9.00 

Educatio

n level 

Without 

higher 

education 

6.62 5.71 3.38 4.56 6.71 7.21 7.25 8.35 6.81 6.15 9.13 7.52 

Higher 

education 

6.46 5.56 3.40 4.34 6.60 6.98 7.05 8.29 6.88 5.85 8.71 7.40 

AVERAGE SCORE 6.49 3.39 4.39 6.62 7.03 7.09 8.30 6.86 5.92 8.80 7.42 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 



Table 4: Differences found for the same socio-demographic characteristics for all the 1 

landscapes and between landscapes according to respondent´s socio-demographic characteristics 2 

(only shown if P < 0.05). 3 

 4 

Socio-demographic 

characteristic 

General 

Landscapes  

111 121 133 21* 22* 24* 31* 32* 33* 512 999 

Gender 

Male 

--- 0.0261 --- --- --- --- --- --- --- --- --- --- 

Female 

Age 

< 20 

--- --- --- --- 0.022 --- --- --- 0.023 --- 0.034 --- 

20 - 39 

40 - 49 

50 - 59 

> 60 

Education 

level 

Lower than 

university 

--- --- --- --- --- --- --- --- --- --- 0.0131 --- 

University 

degree 

 5 
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1. INTRODUCTION 1 
 2 
1.1. Mediterranean agricultural landscapes and the European Landscape Convention 3 

 4 

Mediterranean landscapes are a fundamental feature of territorial identity as a 5 
result of the historical human’s interaction with the environment (Blondel, 2006; 6 
Blondel et al., 2010; Zeder, 2008). This interplay has produced very heterogeneous 7 
features where agricultural landscapes represent the main “cultural landscape”, i. e. a 8 
clearly defined landscape which combines works of nature and humankind, into the 9 

Mediterranean Basin (UNESCO, 1992). However, over the last decades of the 20th 10 
century, in Spain agricultural landscapes have been declining due to rural exodus 11 
(Gómez-Limón and De Lucio, 1999) and entering an intense transformation and 12 

degradation process due to other uses - mainly the construction of new buildings and 13 
infrastructures (Sayadi and Calatrava, 2001; García and Ayuga, 2007). In fact, 14 
according to Morales Gil (2001), in the Region of Murcia more than 50% of agricultural 15 
landscapes have been urbanised and the rest is threatened by the same process. As a 16 

result, agricultural environments have compromised their conservation and continuity 17 
due to their lack of economic and social roles (Mata and Fernández, 2010). Inside these 18 
cultural landscapes, the traditional orchard must be highlighted as one of the historical, 19 
ethnographic, urban, cultural, and irrigated Mediterranean landscape references (Mata 20 

and Fernández, 2004) characterized by a mosaic of regular small parcels of a green 21 
colour palette due to intensive horticultural crops (Mata and Fernández, 2010). 22 

 23 

According to the European Landscape Convention (ELC) (Council of Europe, 24 

2000), landscape is “an area, as perceived by people, whose character is the result of the 25 
action and interaction of natural and/or human factors”. In this regard, we have to forget 26 
the individual influence of landscape’s intrinsic attributes (e.g. Arriaza et al., 2004; 27 

Kaltenborn and Bjerke, 2002; Otero Pastor et al., 2007; Sayadi et al., 2009) and start to 28 
asses it and to determine priorities for conserving and maintaining the significant and 29 

characteristic features of a landscape, according to the population’s perception 30 
(Sevenant and Antrop, 2009). On the other hand, despite the representativeness and 31 
importance for the cultural and natural heritage of the traditional orchard within the 32 

Mediterranean Basin (Meeus et al., 1990), it has to be managed equally instead of as an 33 
outstanding landscape, due to the fact that the ELC considers all the landscapes equally 34 

(urban, peri-urban, rural and natural areas) regardless of their current state (article 2). 35 
 36 

1.2. Landscape assessment, from physical to socio-demographic approach. 37 
 38 

In a review of the different methodologies for assessing landscape (e.g. Briggs 39 
and France, 1980; Daniel and Vining, 1983; Zube et al., 1982), we found two main 40 
paradigms: objective or physical, beauty is an inherent quality of the landscape, and 41 

subjective or psychological, beauty is the product of the multisensory composition of 42 
the visual receptor (Lothian, 1999). However, according to the democratic view of 43 
landscapes established by the ELC (Gulinck et al., 2001; Sevenant and Antrop, 2009, 44 
2010), they have to be evaluated by the general public (e. g. Arriaza et al., 2004; Brown 45 
and Brabyn, 2012; Dramstad et al., 2006) instead of by a group of experienced 46 

observers (e. g. Amir and Gidalizon, 1990; Bishop and Hulse, 1994) or its physical 47 

attributes (e. g. Otero Pastor et al., 2007).  48 
 49 
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This participative or psychophysical approach (Svobodoba et al., 2012) 1 
evaluates different landscape types according to the people’s preferences. Despite this a 2 
landscape is a product between their biophysical features and the human observer’s 3 
response (Lothian 1999; Daniel, 2001; Sung et al., 2001), we have to consider that, in 4 

the same way there are differences between people, there are also differences in their 5 
visual preferences according to their economic, sociological, physical, and 6 
psychological characteristics (Daniel, 2001; Lothian, 1999; Sevenant and Antrop, 2010; 7 
Tveit et al., 2006). Shafer and Brush (1977) were one of the first to evaluate the scenic 8 
perceptions of Adirondack's landscapes (USA) through 100 black and white 9 

photographs. Their survey was conducted with a random sample of 250 campers which 10 
had to score their landscape preferences on a scale ranging from 50 for the “least 11 
preferred”, to 250 for the “most preferred”. 12 

 13 
Although several studies suggest similarities between observers’ visual 14 

preferences regardless of their personal factors (e.g. Cañas et al., 2009; De La Fuente 15 
and Mühlhauser, 2014), there is a general consensus that socio-demographic 16 

characteristics influence people’s perception of a landscape (e.g. Misgav, 2000; 17 
Strumse, 1996; Tveit, 2009). However, in both aspects (dependent or independent of 18 
personal factors), we have to consider that due to the influence of cognitive motives 19 
(Webster and Kruglanski, 1994), variations between landscapes are generally greater 20 

than between observers (Daniel, 2001). Galloway (2002) split the different socio-21 
demographic characteristics related to perception into two main groups: push factors, 22 
which included needs, personal values, and personality, and pull factors, features of the 23 

world, external to a person, which determine their behaviour. Among all the socio-24 

demographic characteristics previously defined, e.g. place of residence (Misgav, 2000), 25 
place of birth (Dramstad et al., 2006), nationality (Buijs et al., 2009), occupation 26 
(Svobodoba et al., 2012), social class (Howley, 2011) or motivational needs 27 

(Kalterbong and Berje, 2002), in this paper we only consider age, gender and education 28 
owing to them being the main factors which influence personal landscape preferences 29 

(Aoki, 1999). In fact, these three socio-demographic characteristics are the most 30 
considered in studies related to people’s landscape preferences (e.g. De La Fuente and 31 
Mühlhauser, 2014; Muñoz-Pedreros et al., 1993; Filova et al., 2015; Kalterbong and 32 

Berje, 2002; Sayadi et al., 2009; Svobodoba et al., 2012; Tveit et al., 2009). 33 
 34 

1.3. Landscape attributes, scenic beauty, and its evaluation 35 
 36 

Assuming that visual preferences depend on personal characteristics, literature 37 
also indicates that there are several general landscape attributes related to scenic beauty 38 
in a positive way – e. g. water features (Arriaza et al., 2004; Wu et al., 2006), vegetation 39 
(Misgav, 2000; Dramstad et al., 2006), cultural man-made elements (Bulut and Yilmaz, 40 
2008; Arriaza et al., 2004; Tempesta, 2010), slopes (Bulut and Yilmaz, 2008; Bishop 41 

and Hulse, 1994) – or in a negative way – e.g. man-made elements (Bulut and Yilmaz, 42 
2008; Wu et al., 2006). However, these studies related to the landscape’s human 43 
activities, physical attributes, and biotic attributes (according to the categories 44 
established by Otero Pastor et al., 2007) have three main weaknesses: (1) the influence 45 
of each attribute on visual preference is not clear (Williams et al., 2007), (2) attributes 46 

can describe landscape but do not reflect human perceptions (Schirpke et al., 2013), and 47 

(3) most importantly, its influence depends on the location (Bulut and Yilmaz, 2008). 48 
 49 
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Regardless of the importance and composition of the different attributes within a 1 
landscape, in this work it will be evaluated according to the people’s preferences 2 
expressed by scenic beauty. In this way, we understand scenic beauty as “a particular 3 
response to the effect of the observed landscape scenes”; it is a measure of 4 

agreeableness, or how much the subject likes the scene (De La Fuente and Mühlhauser, 5 
2014). Despite the fact that several studies have evaluated in situ (e.g. De La Fuente and 6 
Mühlhauser, 2014; Sevenant and Antrop, 2009; Bulut and Yilmaz, 2008) the 7 
relationship between a landscape’s scenic beauty and socio-demographic factors, 8 
planning, doing, and analysing face to face surveys is an expensive and time consuming 9 

process which requires more specialist skills (Lothian, 1999). On the other hand, some 10 
papers (Bishop, 1997; Roth, 2006; Wherrett, 1999) have shown that the Internet is a 11 
valid substitute for conducting studies of perception with similar results to face-to-face 12 

surveys (Lindhjem and Navrud, 2011). However, even though the Internet is an 13 
appropriate medium to undertake visual preference surveys, and one which has 14 
improved over time (Roth, 2006), there are still several issues which should be 15 
considered: (i) effects of monitor resolution and colour resolution can distort the image 16 

quality (Wherrett, 1999), (ii) the sample profile is more related to Internet users than 17 
general public (Roth, 2006; Wherrett, 1999), (iii) people which score landscape images 18 
after having visited them probably overestimate their scores because they remembered 19 
their on-site experiences instead of judging the photographs (Roth, 2006). 20 
 21 

According to Tahvanainen et al., (2001), when a survey is carried out, it is better 22 
to use visual presentations than verbal questions, because the image shown can be 23 

different to the respondent’s mental composition and, by extension, can condition their 24 
visual preference. Although representing a landscape through photographs has some 25 

limitations (Daniel, 2001; Palmer and Hoffman, 2001; Steinitz, 2001), it is the most 26 
frequently used and valid methodology for the aesthetic evaluation of a landscape 27 
(Barroso et al., 2012; Daniel, 2001; Palmer and Hoffman, 2001; Steinitz, 1990). In fact, 28 

photographs of landscapes have been applied as perceptual stimuli in different locations 29 
with different landscapes and respondents’ socio-demographic characteristics (e.g. 30 

Sevenant and Antrop, 2010; Svobodoba et al., 2012; Schirpke et al., 2013), including 31 
the Mediterranean area (e.g. Arriaza et al., 2004; Gómez Limón and de Lucio, 1999; De 32 
La Fuente and Mühlhauser, 2014; Sayadi et al., 2009; Muñoz-Pedreros et al., 1993). 33 

However, in Mediterranean areas the studies are more focused on evaluating the visual 34 

preferences of the observers and their relationship with different landscape attributes 35 
such as water, vegetation or man-made elements (Arriaza et al., 2004), landscapes’ 36 
scenic beauty (Muñoz-Pedreros et al., 1993), agricultural crops (Sayadi et al., 2009), or 37 
land use (Gómez Limón and de Lucio, 1999), than with the socio-demographic 38 
characteristics of the respondents influence (De La Fuente and Mühlhauser, 2014). 39 
 40 

1.4. Objectives 41 
 42 

Accepting that landscape preferences depend on personal intrinsic and extrinsic 43 

factors, the aim of the present study is twofold: 1) to know what the most relevant 44 
landscapes in the Mediterranean areas are according to peoples’ preferences and to 45 

analyse their similarities and/or differences with previous works carried out in alternate 46 

locations, and 2) to evaluate the influence of three socio-demographic characteristics 47 
(age, gender, and education on respondents’ landscape preferences). For the purpose of 48 
this study, we chose a framework based on the scores of an on-line questionnaire survey 49 
with photographs of a typical Mediterranean area, the Ricote Valley (South-eastern 50 

Spain), and its further statistical analysis. 51 
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2. METHODOLOGY   1 
 2 
2.1. Study area 3 

  4 
The Ricote Valley (202.5 km

2
) is one of the twelve districts of the Region of 5 

Murcia (Zorita and Calvo, 1984), in southeastern Spain. The valley is located north of 6 
the central area of Murcia and is composed by the inland municipalities of Archena, 7 
Ojós, Ricote, Ulea, and Villanueva del Río Segura (Figure 1). The study area has a 8 
historical relationship with the Segura River, a watercourse which has shaped a rosary 9 

valley in its immediate vicinity area, where narrow spaces sit side by side with broader 10 
ones 11 

    12 
Figure 1: Location of study area. 13 

 14 
The study area has two main landscapes: natural and cultural. The first landscape 15 

is composed by a typical Mediterranean forest located on the more inaccessible slopes 16 
around the valley. The second is a cultural or man-made landscape in the surrounding 17 
area of the Segura River, which has played a major role during the last 500 years of 18 
agricultural activity, specifically with traditional polycrop orchards.  19 

 20 
2.2. Local land uses and landscapes in the study area   21 

 22 
The different landscapes presented in the study area were obtained from one of 23 

the key digital European cartographic databases for environmental assessment (Smith 24 

and Wyatt, 2007): the CORINE Land Cover 2006 (CLC06) seamless vector database 25 

version 16 (EEA, 2012). The CLC06 provides a quick and easy diagnosis of the 26 
different landscapes present from local land uses (Gulinck et al., 2001). In addition to 27 
landscape management (Filova et al., 2015; Gulinck et al, 2001; Arriaza et al., 2004; 28 

Schirpke et al., 2013, this database has been used in several topics such as: floods 29 
(Feranec et al., 2010), spatial planning (Tapiador and Casanova, 2003), wildfire (Carmo 30 

et al., 2011), natural areas conservation (Rossi et al., 2008; Edman et al., 2011), habitat 31 
identification (Mücher et al., 2009), urban characteristics (Kabisch and Haase, 2013), or 32 
erosion risk (Le Bissonnais et al., 2001). Lee et al., (1999) made one of the first 33 

European landscape evaluations through land use according to the aerial photographs of 34 
Buckinghamshire County Council for 1946, 1985, and 1995. His study highlighted the 35 

importance of land use and aerial photographs to obtain landscape indices as well as 36 
using a GIS to calculate them. 37 

 38 
Despite the many advantages of CLC, there are certain types of local uses not 39 

reflected in CLC06 (Gulinck et al., 2001) that have been considered in spatial analysis. 40 
For our study, we have to differentiate a cultural local use characteristic of the 41 
Mediterranean region: the traditional orchard (Mata and Fernández, 2004, 2010). This 42 
cultural element was digitized on screen using a 1:25.000 scale and differentiated from 43 
the cartographic CLC06 database by a new numeric code (999). After defining local 44 

uses, to simplify the photographic capture and the survey process, the different 45 
landscapes were grouped and/or simplified according to their characteristics in 11 46 

groups (Table 1). 47 
 48 
Table 1: Land use units and landscapes presented in the study area before and after digitizing the 49 

traditional orchard and grouping them according to their characteristics. 50 
 51 
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After defining landscapes, the next step was to determine, in the laboratory, a 1 
series of paths and/or observation points able to capture the most relevant features of 2 
each landscape. Five criterions were used to select the best positions: visual 3 
accessibility (Wu et al., 2006), amplitude (Schirpke et al., 2013), shape of viewshed, 4 

distance to the major urban centres (Wu et al., 2006), and distance between landscapes. 5 
 6 

2.3. Landscapes images 7 

 8 
During late July 2013, 356 photographs were taken at the points and/or routes 9 

defined for the study area. The photos were taken using a Nikon D3200 digital camera 10 
with a lens of 18-55 mm. on clear days, without use of any special filters, effects, or any 11 
other digital manipulation that could distort its content (Bishop, 1997; Barroso et al., 12 

2012). Furthermore, during the image capture, no tools (e. g. a tripod) were used to 13 
elevate the position of the camera relative to the visible field of the researcher (an 14 
approximate height of 170 cm, i.e. from the average adult’s view). 15 
 16 

Finally, among all the photographs captured, 22 representative photos (two for 17 
each landscape) were selected for the scenic beauty survey (Figure 2). The photos were 18 
chosen by four researchers and landscape experts available from the Geography 19 
Department of the University of Murcia. 20 

 21 
Figure 2: Examples of selected photographs shown in the study to evaluate landscape scenic 22 

beauty. a: Urban fabric; b: Mine sites; c: Heterogeneous agricultural areas; d: Forests; e: Scrub and/or 23 
herbaceous vegetation associations and f: Traditional orchard. 24 
 25 

2.4. Questionnaire survey  26 
 27 
The photographs selected were presented in an on-line questionnaire available to 28 

the general public. The questionnaire was available for five months and was advertised 29 
through several social networks, public administrations and media outlets. During this 30 

period the participants had to evaluate, according to their preferences, the scenic beauty 31 
of each of the 22 photographs in a Likert-scale (Strumse, 1996; Tahvanainen et al., 32 
2001). The questionnaire had a brief introduction to the research and it was anonymous 33 
but included three questions regarding the socio-demographic characteristics of the 34 

respondent. The aim of this web questionnaire was to find out the participants’ 35 

landscape preferences and their socio-demographic characteristics. 36 

 37 
The photographs had to be scored through a 10-point evaluation scale (Sung et 38 

al., 2001) from 1 (“not beautiful”) to 10 (“very beautiful”). Despite several authors’ 39 
recommendations (Givon and Shaphira, 1984; Crask and Fox, 1987; Jaccard and Wan, 40 
1996) to use at least a five category composite scale (e. g. Cañas et al., 2009; Steinitz, 41 

1990) although preferably seven categories (e.g. Tahvanainen et al., 2001; Svobodova et 42 
al., 2012), there seems to be an absence of consensus amongst the number of categories 43 
and its scale. In fact, in previous works we can find papers with different categories, e.g. 44 
1 to 4 (Schirpke et al., 2013), 1 to 5 (Dramstad et al., 2006; Strumse, 1996; Tveit, 2009), 45 
1 to 6 (Howley, 2011; 2012), 1 to 9 (Bishop and Hulse, 1994; Bishop, 1997), 0 to 9 46 

(Sung et al., 2001), 0 to 10 (Sevenant and Antrop, 2009; 2010) or 0 to 100 (Purcell and 47 
Lamb, 1998), and scales e. g. positive (Kaltenborn and Bjerke, 2002; Misgav, 2000; 48 

Bulut and Yilmaz, 2008) or in a positive and negative (e.g. Arriaza et al., 2004; Filova 49 
et al., 2015; Svobodova et al., 2012).  50 

 51 
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After scoring each landscape, participants had to indicate their personal 1 
characteristics of gender, education, and age. While education was divided into two 2 
main categories (with a higher education or without, e. g. Svobodova et al., 2012), age 3 
was divided into five categories (<20; 20-39; 40-49; 50-59 and >60) according to the 4 

division and subdivision (only for adults) defined by Martin (2005). 5 
 6 

2.5. Statistical analysis  7 
 8 
Once the survey was closed, the Likert-scale results were assumed to be on an 9 

ordinal level (Roth, 2006; Tahvanainen et al., 2001; Tveit, 2009; Van den Berg and 10 
Koole, 2006). On the one hand, scenic beauty was calculated according to the mean 11 
score for each image. Despite this process implying a simplification, it has been used in 12 

several previous works for interpreting preference surveys (e. g. De La Fuente and 13 
Mühlhauser, 2014; Dramstad et al., 2006; Tveit et al., 2006; Tveit, 2009). On the other 14 
hand, to assess the statistical significance of the differences between the perceptions of 15 
landscapes according to the socio-demographic characteristic considered, the results 16 

were analyzed using non-parametric tests (Bulut and Yilmaz, 2008; Tahvanainen et al., 17 
2001; Tveit et al., 2006). Wackerly, Mendenhall, and Scheaffer (2008) indicate that 18 
non-parametric tests are more powerful in detecting differences than parametric tests, 19 
and that they are also useful for analyzing studies of consumer preferences data.  20 

 21 
Depending on the socio-demographic characteristic studied, two non-parametric 22 

tests were carried out: 1) Mann-Whitney U-test for characteristics with only two kinds 23 

(gender and education level) and 2) one-way variance analysis of Kruskal-Wallis for 24 

more than two kinds (age groups). If we found significant differences for the age 25 
groups, they were localized through pairwise comparison by means of the Mann- 26 
Whitney U-test, but using a correction factor (Bonferroni). In all of the statistics tests 27 

the significance level used was α = 0.05. All the tests were carried out by the Rstudio (R 28 
Core Team, 2015) statistical software. 29 

 30 
 31 
 32 

 33 
 34 

 35 
 36 

 37 
 38 
 39 
 40 
 41 

 42 
 43 
 44 
 45 
 46 

 47 

 48 
 49 
 50 
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3. RESULTS  1 
 2 

The survey was carried out in December 2013 with a share of 225 people with 3 
different socio-demographic characteristics (Table 2). Due to the platform used to 4 
conduct the survey (Google Docs

TM
), we were able to measure the different 5 

characteristics related to the study’s aims. However we did not ask or were unable to 6 
measure several metadata which could have been analyzed, e.g. reaction times (Roth, 7 

2006), the length of time each photo was seen (Dramstad et al., 2006; Strumse, 1996), 8 
technical setup (Roth, 2006), time to fill in the questionnaire (Schirpke et al., 2013; 9 
Svobodova et al., 2012), authors’ contact information (Svobodova et al., 2012) or to 10 
explain the reasons for their choices (Barroso et al., 2012). 11 

 12 
Table 2: Socio-demographic characteristics of the respondents. 13 
 14 

3.1. Preferences based on scenic beauty 15 
 16 
The respondent’s visual preferences vary according to the landscape images 17 

showed. Regarding the mean score of each landscape (Table 3), water bodies (code = 18 
512; mean score = 8.80; sd = 1.07) was the landscape with the highest scenic beauty 19 
followed by forest (code = 312; mean score = 8.30; sd = 1.28). On the other hand, mine 20 

sites (code = 133; mean score = 4.39; sd = 2.89) and industrial units (code = 121; mean 21 
score = 3.39; sd = 1.58) were the worst valued landscapes. While water bodies 22 
landscapes images were given a 100% high score (> 5) by respondents (31% gave it the 23 

highest score and no one the lowest score), 78% of the respondent gave to industrial 24 

areas a low score (< 5; 8% rated it with the lowest score and its maximum score was 8 25 
points gave by 16% of respondent). The most neutral landscape image was urban fabric, 26 
which was rated by 24% of respondent with 5 points. 27 

 28 
Table 3: Landscape´s average scores and scores by socio socio-demographic characteristic. 29 
 30 

3.2. Scenic beauty and preferences by socio-demographic characteristics 31 
 32 

In general, the respondent’s visual preferences do not vary according to the three 33 
socio-demographic characteristics studied: gender, age, and education level, i.e. we did 34 
not find a significant influence between people’s landscape preferences and their 35 

personal characteristics. In fact, regarding the mean score assigned by the surveyed 36 
people depending on their different socio-demographic characteristics (Figure 3), the 37 
results are practically the same (the mean score differences by gender, age, and 38 

education level groups were, respectively, 0.20, 1.41, and 0.17). However, if we 39 
consider in more detail the rating gave to each landscape according to the different 40 
respondents’ socio-demographic characteristics, some statistically significant 41 
differences appear (Table 4).  42 

 43 
Figure 3: Average scores of each landscape according to the three socio-demographic 44 

characteristics studied. 45 
 46 

 47 
 48 
Table 4: Significant differences found between landscape’s scenic beauty according to 49 

respondents’ socio-demographic characteristics (only shown if P < 0.05). 50 
 51 
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3.2.1. Gender 1 
 2 
On average, for most of the landscapes shown in the survey (apart from 3 

industrial units, open spaces with little or no vegetation, and water bodies; Table 3; 4 

Figure 3a) women (mean = 6.45; sd = 1.55) were more critical of landscape’s scenic 5 
beauty than men (mean = 6.52; sd = 1.63). Although the influence of gender on the 6 
perception of scenic beauty was found not to be significant (Table 4; P > 0.05), there 7 
were significant differences for certain groups such urban fabric landscape (Table 4; P < 8 
0.05). 9 

 10 
3.2.2. Age 11 

 12 

Young peoples’ (<20 years) mean score was greater (mean = + 0.50) than other 13 
age groups, especially for mine sites landscapes (mean = + 1.90; Table 3; Figure 3b). 14 
Regarding all the landscapes, the respondent’s age did not significantly influence their 15 
preferences (Table 4; P > 0.05), however, according to the age we found some 16 

statistically significant differences for arable land, scrub and/or herbaceous vegetation 17 
association, and water bodies (Table 4; P < 0.05). In particular, these influences 18 
appeared for the age groups between 20-39 years and 40-49 years for the first and 19 
second landscape, and between <20 years and >60 years for the third landscape 20 

mentioned above. 21 
 22 
3.2.3. Education level 23 

 24 
Participants with a lower education level scored higher (mean = 6.52; sd = 1.63) 25 

most of the shown landscapes (except for industrial units and scrub and/or herbaceous 26 
vegetation associations; Table 3; Figure 3c) than those with higher education (mean = 27 

6.39; sd = 1.58) (Table 3; Figure 3c). Education did not have significant influences 28 
(Table 4; P > 0.05) over the general respondent’s evaluation/rating of landscape’s 29 

scenic beauty. However, according to the different landscapes shown, statistically 30 
significant differences between education level groups were found (Table 4; P < 0.05) 31 
for water bodies landscapes.   32 

 33 
Figure 4: Visual preferences boxplots according to (a) gender, (b) education, and (c) gender. 34 
 35 
 36 
 37 

 38 
 39 

 40 
 41 
 42 

 43 
 44 

 45 
 46 

 47 
 48 
 49 

 50 



9 

 

4. DISCUSSION 1 
 2 

The results show two main points about landscape scenic beauty in 3 
Mediterranean areas: 1) participant’s preferences have similarities with previous works 4 

findings and 2) socio-demographic characteristics do not influence visual preference. 5 
 6 

4.1. Landscape preferences  7 
 8 

In accordance with previous findings (Arriaza et al., 2004; Brown and Brabyn, 9 

2012; Bulut and Yilmaz, 2008; Kaltenborn and Bjerke, 2002; Wu et al., 2006), the 10 
survey results show a positive effect of the water bodies on landscape scenic beauty. In 11 
fact, water bodies have been the landscape with the highest score (8.80/10) followed by 12 

forest (8.30/10) (Brown and Brabyn, 2012; Misgav, 2000; Svobodova et al., 2012). On 13 
the other hand, the questionnaire survey also shows that the presence of vegetation (e.g.: 14 
forest, traditional orchard or agricultural areas) has a positive influence on 15 
Mediterranean landscapes’ scenic beauty (Arriaza et al., 2004; Gómez-Limón and de 16 

Lucio, 1999; De La Fuente and Mühlhauser, 2014; Misgav, 2000; Tempesta, 2010). In 17 
last place, and according to the findings of Kalterbong and Berje (2002) and Arriaza et 18 
al., (2004), the traditional orchard is the third most positively evaluated landscape.  19 
 20 

In contrast, industrial units (3.39/10) followed by mine sites (4.39/10) were the 21 
worst scored. The negative effect on the observer's preferences by these man-made 22 
elements is consistent with the findings of many authors (Arriaza et al., 2004; Bulut and 23 

Yilmaz, 2008; Wu et al., 2006; Svobodova et al., 2012). However, despite the fact that 24 

intrusion by man leads to negative landscape scenic beauty, the studies of Arriaza et al., 25 
(2004), Sayadi et al., (2009) and Tempesta (2010) show how some man-made elements 26 
(typical constructions, farm-buildings, and beauty spots) are evaluated positively. 27 

Unfortunately, this approach was unable to be checked in to our study due to the 28 
landscape attributes shown in the photographs. 29 

 30 
4.2. The effect of respondents’ characteristics on landscape preferences  31 

 32 

Except for some specific landscape groups, in general from the three studied 33 
socio-demographic groups, men, young people, and people with no higher education 34 

tended to be less critical (see average evaluation in Table 3). However, the results 35 
showed that the respondents have similar visual preferences regardless of gender (Van 36 

den Berg and Koole, 2006; Howley, 2011; Howley et al., 2012; Muñoz-Pedreros et al., 37 
1993), age (Svobodova et al., 2012), or education (Cañas et al., 2009). These findings 38 
are opposite to many other studies which have shown how personal variables such as 39 
gender (Kaltenborn and Bjerke, 2002; Strumse, 1996; Svobodova et al., 2012; Howley, 40 
2012), age (Strumse, 1996; Kaltenborn and Bjerke, 2002; Svobodova et al., 2012, 41 

Howley, 2011, 2012; Tahvanainen et al., 2001), or education level (Svobodova et al., 42 
2012; Kaltenborn and Bjerke, 2002; Muñoz-Pedreros et al., 1993) significantly 43 
influence visual preference.  44 
 45 

Maybe the differences found between the results of this study and previous 46 

works could lie in the study area and, by extension, in the evaluated landscapes (e.g. 47 

Svobodova et al., 2012, evaluated mining and post-mining landscapes in the Czech 48 
Republic; Kaltenborn and Bjerke, 2002, evaluated agricultural landscapes in Norway 49 
and Howley, 2011, evaluated rural landscape in Ireland). In fact, despite the fact that 50 
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literature provides several studies about scenic beauty in Mediterranean areas (e.g. 1 
Arriaza et al., 2004; Sayadi et al., 2009; Gómez-Limón and de Lucio, 1999; Muñoz-2 
Pedreros et al., 1993), we were only able to find one paper which evaluated the 3 
significant effects on scenic beauty in Mediterranean landscapes depending on the 4 

socio-demographic characteristics of the respondents’, the study of De La Fuente and 5 
Mühlhauser (2014), carried out in the Andean foothills (Chile). In this study, age and 6 
gender did not have significant effects on landscape scenic beauty ratings, whereas the 7 
education level did.  8 
 9 

However, despite checking how scenic beauty is independent of socio-10 
demographic characteristics, the different scores found for each landscape could lie in 11 
several causes. With regard to gender (although the difference in the average evaluation 12 

between men and women was less than 0.1), evolutionarily speaking women tend to 13 
show a more positive stance towards natural landscapes than men. However, the 14 
opposite is true once an urban intrusion occurs in a natural landscape (Strumse, 1996). 15 
 16 

Regarding age groups, young people (<20) and older people (>60) are complete 17 
opposites in terms of scenic beauty for water bodies. While water bodies were scored 18 
the highest for young people (9.83/10), this landscape was the least attractive for older 19 
people (9.32/10). This result is similar to that found by Van den Berg and Koole (2006) 20 

and Howley (2011), who indicate a negative association between water related 21 
landscapes and age due to fear generated by these types of landscapes on older people. 22 
On the other hand, due to the study area’s peculiarities, the different perceptions 23 

according to age could lie in several local causes such as respondent’s age, and 24 

wilderness. In fact, the water body showed in the photographs is a man-made structure 25 
known as “el Azud de Ojós” built to control floods at the end of the 70’s. Another 26 
aspect to highlight is the lower preference of young people for landscapes with high 27 

human impact, a situation which shows a higher environmental awareness and respect 28 
for nature (Strumse, 1996; Tahvanainen et al., 2001). At least, the greater appreciation 29 

of a traditional orchard above the other agricultural landscapes shows an inverse 30 
relationship between the level of agricultural industrialization and its landscape rating 31 
(Kaltenborn and Bjerke, 2002). This situation has special importance for older people 32 

(>60), who have a greater affinity to that which has been their traditional livelihood, 33 
despite the fact that nowadays it is in disuse. All of these findings confirm the variation 34 

of scenic beauty for the same landscape between different generations (Dramstad et al., 35 
2006; Tveit, 2009). 36 

 37 
Finally, respondents with a university degree reacted differently than 38 

respondents with a lower education level (Svobodova et al., 2012; De La Fuente and 39 
Mühlhauser, 2014). Most of the respondents with lower education gave higher scores to 40 
all landscapes, especially wilderness landscapes as spaces with a little vegetation and 41 

water bodies. However, regardless of education level, respondents scored almost 42 
equally (with a difference of 0.02) for the mining landscape (Svobodova et al., 2012).  43 

 44 
4.3. The questionnaire  45 

 46 
Unfortunately the survey was not balanced with respect to age and education level. 47 

This aspect could be improved by choosing respondents by census (Kaltenborn and 48 
Bjerke, 2002), agency (Howley et al., 2012), selecting groups (Filova et al., 2015) or in 49 
situ (De La Fuente and Mühlhauser, 2014). However the Internet provides a cheaper 50 
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and faster way. In this study, we have a low number of surveyed people at the top and 1 
lower age categories and also a large number of participants with a university degree. 2 
Maybe, for the age categories the problem lies in a lack of interest for young people and 3 
the difficulty of accessing to the Internet survey for older people (Wherett, 1999). On 4 

the other hand, and in keeping with our experience, we may have had a higher 5 
participation rate of non-university students if the survey had been dispersed through 6 
other locations such as: educational or institutional centres, organizations, websites, 7 
social networks, or any information websites (i.e. newspaper, TV, radio). 8 
 9 

4.4. Suggestions for future research  10 
 11 

1) A balanced survey. As we said before, we need a balanced respondent’s sample 12 

able to show all the perceptions, opinions, and valuations of the general public. 13 
However, despite the fact that we think the current high accessibility to the 14 
internet does not balance (Wherett, 1999) and limit the sample of respondents, 15 
the results suggest that future research would be better done with face to face 16 

surveys, selecting target groups, or an equal distribution to represent perceptions 17 
of the whole community (Lothian, 1999). This recommendation should be 18 
especially considered for some social groups (young, older people, and lower 19 
than university studies). 20 

 21 
2) More focused research on landscape preferences in Mediterranean areas 22 

according to different socio-demographic characteristics. In spite of the several 23 

previous studies about scenic beauty in Mediterranean areas, there are very few 24 

which have considered the personal characteristics of the respondents and their 25 
influences with regard to scenic beauty. This is a very important distinction for 26 
future research, especially due to the local landscape’s peculiarities within the 27 

study area and their relationship with how people perceive scenic beauty (Zube 28 
and Pitt, 1981). 29 

 30 
 31 

 32 
 33 

 34 
 35 

 36 
 37 

 38 
 39 
 40 

 41 
 42 
 43 
 44 
 45 

 46 

 47 

 48 
 49 
 50 
 51 
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5. CONCLUSIONS 1 
 2 

On the one hand, the results have shown the positive and negative influences of 3 
several attributes with regard to the scenic beauty of landscapes. The score of each 4 
landscape suggests that water features and man-made elements are the main 5 
components which respectively lead to determine positive and negative effects in their 6 
scenic beauty. On the other hand, despite the environmental and cultural role of the 7 

traditional orchard in the study area, this landscape did not have the expected result in 8 
the survey (it was the third preferred after water bodies and forest). 9 
 10 
In contrast with several previous works, the most important finding is that landscape’s 11 
perception is not affected by any of the socio-demographic characteristics of the 12 

respondents studied: gender, age, and education. However for certain landscape groups 13 
some significant differences between socio-demographic characteristics have been 14 

found. According to the literature review, we did not identify relevant empirical studies 15 
about landscape preferences in Mediterranean areas, so it has not been possible to 16 
determine if the influence on landscape perception is dependent upon the characteristics 17 
of respondents or local causes derived from the study area (kind of landscape, 18 
peculiarities, culture, etc...). Finally, the study has also confirmed the inverse 19 

relationship on visual preferences between age versus water features and agricultural 20 

industrialization versus traditional agricultural landscapes. 21 
 22 
 23 

 24 

 25 
 26 
 27 

 28 
 29 

 30 
 31 
 32 

 33 
 34 

 35 
 36 
 37 

 38 
 39 

 40 
 41 
 42 

 43 
 44 

 45 
 46 

 47 
 48 
 49 

 50 
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