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Abstract

:

Mediterranean cultural landscapes have been recognized as multifunctional landscapes that are currently threatened by two opposing trends: rural abandonment and agricultural intensification. Uncovering people’s perceptions of different landscape configurations, and how inhabitants value the contributions of nature to human wellbeing, is essential to understanding current landscape trends. In this study, we analyze the social perception of the cultural landscapes of Sierra Morena (Andalusia, Spain) based on 389 face-to-face visual questionnaires in an attempt to understand individuals’ landscape preferences, the reasons behind those preferences and how those landscapes are perceived as suppliers of ecosystem services by different groups of stakeholders. Four groups of stakeholders were identified that differed in how they perceive and value the cultural landscape. An urban-related group was characterized by their preferences for pine plantations and “green” landscapes, guided mostly by aesthetic criteria. A livestock-related group showed a clear preference for wood–pasture landscapes (dehesas) due to their ability to supply multiple ecosystem services. An environmentally aware group showed preferences for dehesas and Mediterranean forests, mainly guided by ecological criteria. Finally, an olive-related group showed a clear preference for olive grove landscapes as key for the regional economy and their cultural identity. Overall, the local inhabitants of Sierra Morena perceived a higher supply of ecosystem services in moderately disturbed landscapes, such as dehesas and mosaic landscapes, than in highly disturbed ones, such as conventional olive groves and pine plantations, or in less used landscapes, such as the Mediterranean forest. Understanding the differences in valuation/demand for ecosystem services among groups of stakeholders, characterized by their landscape preferences, provides important information with which to identify potential trade-offs and conflicts, thereby providing insights into the improvement of landscape planning and decision making.
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1. Introduction


Cultural landscapes worldwide are considered as complex social-ecological systems resulting from a millennial interplay between people and nature. The connections built over time between humans and the environment are physical, cultural and mental and occur among the body, mind, emotions, action and ecosystem functions [1]. These links have been particularly critical in Mediterranean cultural landscapes, where local people have managed to maintain productive activities balanced with ecosystem functions and biodiversity conservation [2] across millennia [3]. In search of a sustainable balance, feedback loops of mutual adaptation have been shaped [4,5], giving these systems social and ecological resilience. However, this degree of interdependence requires an ongoing review of the social-ecological interactions that have emerged from local people’s experience, because such interactions shape cultural identities and drive land management choices to maximize human wellbeing [6]. Failure to recognize these interrelations could lead to conflicts between local stakeholders and land managers.



Mediterranean cultural landscapes have been recognized as multifunctional landscapes [7], i.e., landscapes that integrate ecological functioning and human production activities while maintaining ecosystem services supply and biodiversity [8]. Currently, two opposing trends threaten the integrity and historical multifunctionality of former Mediterranean cultural landscape mosaics: rural abandonment and agricultural intensification [9]. Since the second half of the 20th century, the globalization of food markets and prices has forced an industrialized intensification of traditional farming, fostered by European agricultural policies, with a tendency to exclude the values, attitudes and meanings underlying farmers’ land use practices from the decision making on landscape management [10]. Additionally, in the last decades of the 20th century, a rural exodus to the big cities took place that has increased the abandonment of traditional activities. As a result, traditional agro-ecosystems such as extensive wood–pasture landscapes (dehesas) have been progressively abandoned because of a lack of management, while olive groves or vineyards have become agrochemically intensified and mechanized. Such prevailing transformations of Mediterranean cultural landscapes endanger their multifunctionality, eroding the contributions of nature to human wellbeing—i.e., ecosystem services—particularly those related to ecosystem regulating and cultural services [11,12,13]. Furthermore, the Common Agricultural Policy (CAP) of the European Union has driven the intensification of agriculture towards agribusiness models, promoting the simplification and specialization of agroecosystems through the decline in landscape heterogeneity, the increased use of chemicals per unit area, and the abandonment of less fertile areas. In combination, these processes have eroded the quantity and quality of habitats and thus decreased biodiversity and the abundance of species [14,15].



As a response, recent EU policies have been designed to build management strategies focused on the conservation and maintenance of European landscapes as a means to support sustainability. Thus, current environmental policies are increasingly recognizing the diverse contributions of biodiversity and ecosystems to human wellbeing [16]. For this purpose, it is important to mention the mainstreaming of two conceptual approaches: (1) the European Landscape Convention [17], which defined landscape as “an area as perceived by people, whose character is the result of the action and interaction of natural and human factors”; and (2) the conceptual framework of ecosystem services [18,19,20,21]. For two decades, robust approaches to the valuation of ecosystem services have been applied worldwide (e.g., Millennium ecosystem assessment (MEA) and The Economics of Ecosystems and Biodiversity (TEEB), increasing social awareness of the contributions of nature to human wellbeing. Ecosystem services assessment experienced an important systematization and actualization after the creation of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) [21,22]. Both conceptual frameworks converge in considering landscape as a joint system of culture and environment vital to human wellbeing, as do many other approaches that mainstream the social-ecological systems perspective on sustainability [23]. The usefulness of joining the cultural landscapes paradigm with ecosystem services approaches to improve the sustainability of environmental decision making has been fully recognized [24,25,26]. Therefore, cultural landscape conservation policy should include an assessment of human perceptions and cultural contributions to sustainability to guarantee the commitment of local land owners and to motivate community engagement [27].



Initial research on ecosystem services was dominated by economic and biophysical perspectives that focused predominantly on those services that were easy to measure and under the lens of single research disciplines [28], usually linked to instrumental values. Sometimes, that meant overlooking people’s values and worldviews, thereby neglecting important cultural and psycho-social processes in human–environment relationships [29,30,31]. Research has highlighted the importance of considering the values, perceptions and preferences of local stakeholders to incorporate them into decision-making processes [32]. A current challenge of research on ecosystem services is to respond to local communities that demand inclusive research that incorporates meaningful information about values and preferences beyond monetary estimations. Recognizing the multiple value dimensions of an ecosystem has motivated the emergence of several methodologies and frameworks highlighting the importance of so-called “relational values”, defined as “preferences, principles, and virtues associated with relationships, both interpersonal and as articulated by policies and social norms” [33]. In cultural landscapes, the local stakeholders are not just users of the ecosystem services but also “sculptors” and keepers, and therefore, identifying how they perceive the landscape functioning and their preferences regarding landscape management should be considered [34]. These types of information are critical to understanding the social dynamics behind landscape management and could be used to identify winners and losers in different landscape management scenarios [35].



To address such challenges, in this study, we focus on the Mediterranean cultural landscape of Sierra Morena (Andalusia, Spain) to conduct a visual enquiry of local people’s preferences regarding their cultural landscape and their own appraisal of the ecosystem services delivered by different land uses and landscape configurations. This approach is based on the assumption that visual processes are key and predominant in connecting humans and ecosystems, as image-based methods are a universally understandable language that is thus useful to elicit landscape social perception [36,37,38]. To uncover the environmental values of local stakeholders, we choose visual methods as a recognized tool for landscape perception research [39] to communicate experiences that are difficult to verbalize and to promote participants’ self-awareness, as such methods are already used in Mediterranean cultural landscapes [38,40,41]. Visual methods are an effective way to evoke local people’s affordances, based on the assumption that images are strongly involved in embodied relations among mind, body, culture and environment [42,43].



Specifically, our study focuses on (1) the motivations behind the landscape preferences of local people and experts that reveal different embodied relations with the environment; (2) the sociocultural variables explaining those different landscape preferences, which could define groups of stakeholders by their perceptions; (3) understanding how stakeholders appraise the ecosystem services delivered by current local land uses with different degrees of transformation; and (4) identifying the potential trade-offs and synergies among stakeholders’ affinities for ecosystem services.




2. Materials and Methods


2.1. Study Area and Social-Ecological Sectorization


Sierra Morena is a mountain range formed by the rocky steppe that limits the Spanish central plateau (Castilla-La Mancha), with the valley of the Guadalquivir River (Andalusia) to the south. It is a unique region for its exceptional cultural landscape that remained largely inaccessible until the second half of the 20th century. The area is characterized by a great variety of agrarian, livestock and forestry uses that comprise a multifunctional landscape mosaic. The case study is located at the eastern part of the mountain range, known as Sierra Morena Oriental.



Three river basins, the Rumblar, Guarrizas and Guadiel Rivers (all tributaries of the Guadalquivir River), delimit the biophysical subsystem zonification. The limits of the socioeconomic subsystem comprise 14 municipalities (124,804 inhabitants) as the basic units of landscape management and sociodemographic data in Spain. Based on several social, economic and ecological data (Tables S1–S3 and Figure S1), we identified three socioecological sectors for the sampling design of different landscape types associated with socioeconomic conditions and daily experience in terms of perception and action (Figure 1):




	
Social-ecological sector 1 (hereafter, “livestock and forestry municipalities”), including municipalities characterized by hilly landscapes with forest, meadows and dehesas. This sector has more surface included in protected areas.



	
Social-ecological sector 2 (hereafter, “urban municipalities”), characterized by a larger population density linked to small-medium cities, located in an olive-grove landscape matrix and with population mostly involved in the service sector.



	
Social-ecological sector 3 (hereafter, “agrarian municipalities”), including municipalities characterized by agricultural activities linked to olive groves.









2.2. The Visual Enquiry: Survey of Local People and Semi-Structured Interviews to Key Experts


To analyze individuals’ landscape preference and perception of ecosystem services, we used a two-step methodology [38]: (1) a test of landscape preferences and (2) a test of ecosystem services assessment based on landscape photographs. We also included questions about the sociodemographic data of the interviewed people and information related to personal attitudes, e.g., degree of pro-environmental behavior, and professional links to the landscape, e.g., temporary olive gatherers (Table S4).



A statistically representative sampling was performed, consisting of 389 face-to-face surveys (95% confidence level, 5% sampling error), balanced for each socioecological sector and with an equitable representation of gender, age and key stakeholders identified by previous studies [34,38]. To compare the survey results with experts’ knowledge and explore the influence of different knowledge systems in landscape preferences and ecosystem services valuation, we also interviewed stakeholders with a higher degree of traditional ecological knowledge (N = 33), including 6 experts from the biodiversity/conservation area, 4 cattle raisers, 6 farmers, 6 foresters and hunters, 7 workers in the local development area and 6 public officers and managers (more details in Table S5). Furthermore, a semi-structured interview was also conducted with these key experts, taking their answers to the visual survey about preferences and perception as a starting point. The snow-ball sampling technique [44,45] was used to locate experts previously interviewed.




2.3. Landscape Preference Test


To elicit interviewees’ perceptions of local landscapes, we designed a visual panel of 16 photographs that show the most common landscape configurations in Sierra Morena for interviewees to rank by preference (Figure S2).



The visual test design was based on the combination of the six prevailing land use/land cover units identified in previous field work through interviewing local experts [34]: the dehesa landscape of grazed meadows with large holm oaks in low densities, managed to optimize livestock raising and other traditional uses; non-tillage olive groves with traditional management; conventional olive groves with dense planting frames of trees and use of agrochemicals and intense mechanization; pine plantations for logging and preventing erosion; Mediterranean forest composed of oak trees and scrub; mosaic of all land uses. Within each landscape unit, some variations of features, such as the presence of buildings for human use, degree of land use and intensification, presence of livestock, and degree of greenness, were considered, as were different levels of landscape diversity achieved by combining images to form different patchworks (Figure S2 and Table S6).



The photos were randomly presented to respondents. Before each survey, we reordered the images randomly. Then we requested respondents to look at all the images before start ranking them. As a piece of advice, we recommend surveyed to pick their preferred four images and rank them from the most preferred to the least or vice versa. We then asked respondents to pick their four least preferred and again to rank them. Finally, they ordered the last four images in the middle positions and rank them.



After scoring, we asked respondents to choose their main motivations for their selections from among the following options: scenic beauty, subsistence, affinity, cultural/patrimonial value, ecological value and sense of place.




2.4. Sociocultural Valuation of Ecosystem Services in Landscape Units


For the ecosystem services (ES) sociocultural assessment, we followed the conceptual framework of the Spanish National Ecosystem Assessment [46] adapted from MEA [47]. The respondents were asked to score (from nothing, 0, to very much, 4) the supply of 15 ES considered the most significant in the study area for each of the six main landscape units (Figure 2). We selected the most important ecosystem services (6 provisioning services, 4 cultural services and 6 regulating services) (Table S7) according to previous studies [34,38,48]. Before selection, the interviewers read to people the exact definition of each service (Table S7). This table was printed and available at any moment for respondents. Further, as surveys were conducted face-to-face, interviewers always explained the meaning of each service in plain language to respondents when necessary. The images shown for the respondents’ valuation was intended to be a representation of each landscape unit, so the respondent had to be clear that the task was not simply to identify the services seen in the photograph but also to use it as a representation of the landscape unit it depicted (Figure 2).




2.5. Statistical Analysis


To describe general landscape preferences, we calculated means and standard deviation for ranking scores, and to explore motivations, we calculated frequencies for selections. To study how sociocultural variables influence landscape preferences, we conducted a redundancy analysis (RDA) [49]. Redundancy analysis allows the researcher to relate a matrix of response variables (in this case, landscape preference scores) with a matrix of explanatory variables (in this case, sociocultural variables) [50]. A Monte Carlo permutation test (1000 permutations) was performed to determine the significance of the independent variables in explaining the landscape preference scores [51]. We then represented the results in a scatter plot.



The results of the visual ranking exercise were analyzed through a K-means clustering analysis, which allows the researcher to distinguish groups of respondents and classify them according to their landscape preferences. Then, we analyzed the characteristics of the groups according to sociocultural variables and environmental affinity, using chi-squared contingency tables, linking each respondent to one group. We named the groups according to their landscape preferences and the sociocultural variables.



To analyze the ecosystem services assessment, we calculated the mean score for each service in the six landscapes proposed. To elucidate differences in local people’s valuations and the associated variables, we conducted a K-means clustering to obtain groups of respondents that were analyzed through contingency chi-squared tables. Additionally, to explore differences among ecosystem service valuations for each group of respondents, we conducted Kruskal–Wallis analyses. To explore differences among landscapes in the perceived supply of ecosystem services, we carried out Kruskal–Wallis analysis and Dunn multiple comparisons among landscapes for the 15 ecosystem services studied.





3. Results


3.1. Landscape Preference Ranking and Declared Reasons for Choice


Results from the public surveys (Table 1) showed a prevalent affinity for images dominated by the “greening” of trees and grasslands. The two most highly valued images also contained livestock (photo 13) and local cultural heritage (the “El Centenillo” historical lead mine in photo 4).



The less-preferred images showed landscapes with dry grasslands (indicator of aridity), with dense oak scrub/forests, and with intensive olive cultures with bare soil (conventional).



Expert responses showed differences from the public surveys (Table 1). Although the most preferred image for experts was the same as for the public (photograph 13), experts preferred dehesas and Mediterranean forest over other land uses, regardless of the aridity effect (shown by the high score of photograph 1). The less-preferred image for the public was in the fifth position for experts, despite the presence of parched grass in the dehesa. Wild forest and scrub as well as olive groves without tilling were ranked more highly by experts than by the local people. Moreover, experts differed in their less-preferred images: Pine plantations, one of the favorite landscapes for public, was one of the less-preferred landscapes for experts. Illustrating this discrepancy, images 14 and 11 fell between the most rejected images. Stands out the high value of standard deviation in photo 8 due to differences in ranking scores given by respondents.



Analysis of the declared reasons of preference (Figure 3) showed that local people selected images mostly for their “scenic beauty” (64.7%), followed by “affinity” (42.5%), with sense of place being the least-chosen reason (26.1%). Experts mostly selected images based on their “ecological value” (74.1%), followed by “subsistence” (66.7%). The least-chosen reason was “affinity” (14.6%).




3.2. Sociocultural Factors behind Landscape Preferences


The first factor (axis 1) of the RDA (Figure 4) showed a clear dichotomy among landscape configurations, with olive groves in the positive side of the axis (photos 3, 8, 10 and 16), while views dominated by wooded landscapes of Mediterranean oak forest, dehesas (12, 6, 2, 9) and, in lower degree, pine plantations (14, 11) are associated to the negative side of the axis 1. The preference for olive groves is associated with being elderly, low education level and selection guided by a subsistence reason. Preferences for forests are associated with being younger, high educational level, frequent visits to protected natural areas, having environmental training and selection guided by ecological value reasons.



The second factor of the RDA (axis 2) seems to divide the preferences for pine plantations (photos 11 and 14) on the positive side versus dehesa landscapes, including very dry landscapes (1, 15, 7) and dense Mediterranean forests (9 and 12), on the negative side. People residing in the social-ecological urban sector with the biggest towns, those with urban jobs, women and those who feel urban preferred pine plantations, guided by scenic beauty reasons. People from the forestry and livestock sector, those belonging to agricultural and environmental associations, men, herders and those who feel rural were associated with a preference for Mediterranean forests and dehesa images. For more details on the results of RDA, see Table S8.




3.3. Stakeholder Classification


K-means clustering of stakeholders’ landscape preferences revealed the existence of four groups characterized by different sociocultural attributes (variance decomposition, between-classes = 79,498, within-class = 260,321). We named the stakeholder groups based on their affinities as follows, in numerical order (Table 2): livestock-related people, environmentally aware people, olive groves-related people and urban-minded people.




3.4. Sociocultural Valuation of Ecosystem Services Supplied by Land Uses


Results for the total scores of the ecosystem services supplied by each land use, as perceived by local people (Tables S9 and S10), allow us to visualize several comparisons through radar graphs (Figure 5). More rounded shapes reveal those landscapes that are perceived as providers of a wide range of ES, while sharper shapes indicate a supply focused on a few ecosystem services. Thus, the multifunctional landscapes such as dehesa, multifunctional mosaic and non-tillage olive groves showed a more homogeneous perception of ecosystem services delivery, resulting in more rounded radar graphs. We consider non-tillage olive groves as a multifunctional landscape because normally represents a wood-pasture ecosystem which is often used for sheep grazing. Conversely, monocultures such as pine plantations, conventional olive groves, and Mediterranean forests showed a less rounded shape, reflecting the perception of a more specialized ecosystem services delivery, although the focus of such specializations differs in each landscape. In the case of conventional olive groves, respondents especially valued their capacity to deliver food through agriculture, fire prevention capacity, and cultural identity, while both pine plantations and Mediterranean forest supplied fewer provision services and fire prevention and are perceived as medium suppliers of regulating and cultural services.




3.5. Differences among Stakeholders’ Perceptions of the Ecosystem Services Supplied by Land Uses


The differences among stakeholder groups in the scoring of ecosystem services for the six land uses valued allow the characterization of these groups of locals according to their relationship with each land use (Table 3).



The conventional olive groves, being the least valued of all land uses, are valued most highly by the olive-grove related group and second-most by dwellers of most urban municipalities. In contrast, this land use is assigned very low value by the environmentally aware group for most services. We found significant differences among groups of respondents in the scores for food from agriculture (K = 9.34; p-value = 0.025), food for cattle (K = 10.39; p-value = 0.015), wild food (K = 17.37; p-value = 0.0006) water supply and quality (K = 9.60; p-value = 0.0223), pollination (K = 9.26; p-value = 0.0223), pest control (K = 11.34; p-value = 0.010), and scenic beauty (K = 30.40; p-value < 0.0001).



The mosaic landscape service delivery is the most valued by the olive grove-related and livestock-related groups but less by the environmentally aware group. We found significant differences in scores for water regulation (K = 10.46; p-value = 0.0150), pollination (K = 10.40; p-value = 0.0155) and scenic beauty (K = 22.59; p-value < 0.0001).



Pine plantations are highly valued by the environmentally aware group for all services and by the urban-related group for most of them, with significantly higher scores for scenic beauty (K = 26.29; p-value < 0.0001) than both the livestock-related and olive-related groups, which gave this use very low scores for all services.



The dehesa landscape is valued more highly by the livestock-related group than the other groups for all services, and we found significant differences in scores for scenic beauty (K = 11.46; p = 0.0095) and climate regulation (K = 7.78; p = 0.0507). The environmentally aware group also highly values this use, with significant differences in wild food and scenic beauty.



The delivery of ecosystem services of the Mediterranean oak forest is valued the most by the livestock-related group for every service except livestock feeding, with environmentalists assigning the second-highest scores. We found significant differences in scores for pest control service (K = 19.96; p-value = 0.0002) and cultural identity (K = 13.80; p-value = 0.0032).



Non tillage olive groves are valued most highly by the livestock-related group and by the urban groups but are assigned low value by the environmentally aware group. We found significant differences among groups of respondents in scores for cultural services as scenic beauty (K = 9.40; p-value = 0.024), cultural identity (K = 10.31; p-value = 0.016) and tourism (K = 9.19; p-value = 0.026).





4. Discussion


Perception is a psychophysical function that is evolutionarily designed for adaptive purposes [52], and ecological psychology postulates that only the information that is directly perceived in the environment enables humans to guide adaptive behavior. This ability includes constructing meaning beyond the subject-object dichotomy [53] and acting accordingly (embodied cognition [54]). This phenomenon determines the local way of life, explaining how people living in cultural landscapes construct their relationship with nature through searching for adaptive possibilities and opportunities (affordances). Ecosystem services are merely a way to operationalize how local people work to optimize the contributions of nature to their wellbeing [28]. The result is coadaptation between ecosystem structures and function, and the local people’s management practices are guided by multiple forms of knowledge and the underlying relational values (coproduction) [29,55,56,57,58,59]. Therefore, scenic preferences reveal the deep ecocultural values that have emerged from these coevolved relationships with landscape, grounded in a multilevel, dynamic web of relations between nature and society [1]. Local people perceive and judge their environment in context-specific ways, confronting and overcoming the society/ecosystem duality that arises in other, more intensified, industrialized and urban landscapes. Local people build collective worldviews and hold consistent values systems that ground their decisions and drive landscape management and practices [60].



In this study, we analyze the social perception of the cultural landscapes of Sierra Morena in an attempt to understand landscape preferences, the reasons behind those preferences and how those landscapes are perceived as suppliers of ecosystem services by different stakeholders. Those results allow us to identify differences among types of stakeholders in their landscape preferences and their perception of ecosystem services supply. Multifunctional landscapes are clearly perceived as the main providers of ecosystem services by the local stakeholders, which is important to understand when designing and developing landscape management policies and plans.



4.1. Landscape Preferences


When local people were asked to choose pictures of their own landscape, scenic beauty was the most frequently declared motivation for preference, confirming the importance of aesthetic judgement for humans beyond merely a formal motivation. The question of aesthetic subjectivity is summarized in the legendary aphorism “beauty is in the eye of the beholder”, but this does not mean that human preferences are a question of random subjectivity. Conversely, multicultural landscape preference surveys [61] show a general consensus on scenic affinity, which is generally attributed both to evolutionary causes and to the deep ecological knowledge developed by local peoples through their cultural evolution with landscapes [36,62]. Such consensus is clearly shown in our visual test, as pictures with dense and green vegetation are generally preferred as indicators of fertility and freshwater availability. In contrast, brownish and yellowish colors, bare soil and dry vegetation are less preferred because of the lack of those attributes. This phenomenon is part of the global human attraction to life forms called biophilia [63], which our work corroborates, e.g., the most preferred picture (photo 16) shows a flock of sheep in a green dehesa pasture. In general, dehesas are highly valued (photos 4, 6, 7 and 15) but only when the pasture is green. In addition, evergreen landscapes such as the pine plantations (photo 14 and 11) tend to be well valued.



However, aesthetics is not simply a matter of user enjoyment. Landscapes perceived as beautiful are more likely to be protected and restored [36] (Gobster et al., 2007). Therefore, understanding the reasons why particular landscapes are perceived as beautiful could be crucial in achieving public support for landscape management [27]. In particular, the preference for dehesas may be explained by more than aesthetics, including deep cultural and ecological values as motivations. Dehesas are silvopastoral landscapes transformed from Mediterranean forests through a historic, traditional use of this ecosystem, which is why they are related to strong cultural attachments and represent iconic landscapes in the area, which is why they are related to strong cultural attachments and represent iconic landscapes in the area. Moreover, preferences for dehesas could be explained through their value as good providers of ecosystem services and as one of the most biodiverse ecosystems in Mediterranean regions [34,64].



Ecological and cultural value were not chosen as the first motivations for landscape preferences by most locals, but this does not necessarily mean that these are not important in determining public preferences for landscapes. Often, what people find aesthetically pleasing also sustains ecological functions and processes [36]. Moreover, experts and the environmentally aware group prioritize ecological value. Cultural values could create a contextual effect that influences landscape experiences, thereby modifying landscape attitudes and the practices of local stakeholders linked with aesthetic values but unconsciously rooted in pragmatic ground [27]. This background information shows that perception is not a dual process that separates mind and body but a relational value in which our sensory perceptions influence our more abstract categorizations and vice versa [54,65,66].




4.2. Ecosystem Services Valuation as a Robust Sociocultural Diagnosis of Landscape Functionality


The analysis of a visually based test of local inhabitants’ perception of ecosystem services supply in Sierra Morena cultural landscapes (Tables S10 and S11) has revealed a consistent, shared vision of land use functionality, with explainable differences among stakeholder typologies [60]. The first important finding is the strong consensus among different perception-based groups of stakeholders on ecosystem services supply from each land use, which was supported by the experts (Figure 5).



The conventional olive grove landscape received the lowest scores for all ecosystem services except for food from agriculture, fire prevention and cultural identity, making it the most unbalanced of all landscapes in ecosystem services delivery. Perceptions around this landscape showed a clear trade-off between the high values of provisioning services and the low values of regulating and cultural services. This pattern is consistent with the findings of other studies [38,67,68,69].



The dominance of cultural and regulating services is shared by both the pine and Mediterranean forests, which has been documented before in forest ecosystems [38,51,70,71]. Declared motivations characterize the perceptions of these forests differently. Pine plantations were scored more highly as scenic/recreational landscapes by the surveyed, while the Mediterranean forest is considered by experts as an important natural forest area due to its ecological value and higher levels of regulating and cultural services. Neither is considered as a good food provider.



Non-tillage olive groves and the mosaic landscape both constitute a similar rounded figure, which means that these uses are valued as balanced high-level suppliers of a wide range of ecosystem services. Similarly, the dehesa landscape showed a rounded shape but with even higher values in all ES than the mosaic landscape and the non-tillage olive groves, except for food from agriculture, which received slightly lower scores. These results suggest that landscapes with an intermediate level of disturbance (dehesas, multiuse mosaic and, at a lower level, non-tillage olive groves) are perceived as good suppliers of ecosystem services in Mediterranean areas [72]. These farming landscapes with high natural value are considered multifunctional by local stakeholders as a kind of “ecosystem services hotspot” [73].



The results show remarkable differences in ES delivery among landscapes with intermediate human disturbance (dehesa, mosaic and non-tillage olive groves), those with low-intervention or naturalized uses (Mediterranean forest and pine plantations) and those with high-intervention landscapes (conventional olive groves). Moreover, the results reveal quantitative valuation differences between experts and the general survey respondents. Both experts and the public perceived the intermediately disturbed landscapes as suppliers of multiple ecosystem services, resulting in rounded radar graphs, but experts assigned higher value to almost all services. Forest landscapes, either wild ones (Mediterranean forest) or artificial ones (pine plantations), reflect very similar patterns in ecosystem services supply, and the radar graphs of the public and experts are also very similar. In this case, experts perceive a higher degree of regulating and cultural services supply in Mediterranean forests, while the public values the supply of the same services in pine plantations more highly. We hypothesize that local people benefit equally from both types of forests, mostly as recreational and aesthetic scenarios, and ignore their important ecological differences.



The former strong tendency towards agricultural intensification in Sierra Morena has led to increasing use of agrochemicals and ploughs and even to the growth of foreign olive varieties in irrigated hedgerows, which local people, even the olive growers themselves, perceive as harmful to the landscape configuration. The group of local experts, selected for the high degree of ecological knowledge, whether traditional or scientific, associated with their professional roles and their engagement in direct landscape management have much higher awareness of such harm than the average surveyed local. This differentiation is consistent with experts’ strong visual preference for the Mediterranean forest, dehesas and traditional landscape mosaics, which is guided by their awareness of the high value of multifunctional landscapes and their rejection of the loss of land use and land cover diversity.



Similarly, in a participative scenario-planning workshop, [34] obtained the most balanced provision of ecosystem services from multifunctional landscape and dehesa scenarios, both in a biophysical valuation performed through quantitative indicators and in a social qualitative valuation performed by key stakeholders. We also found that those landscapes are clearly preferred by Sierra Morena local stakeholders over more intensive, agriculturally focused scenarios. Despite this preference, trends in agricultural policies are still focused on agricultural intensification, triggering the abandonment of dehesas and leading to an undesirable social scenario and an unbalanced provision of ecosystem services.




4.3. Uncovering Landscape Values Emerging from the Scenic Preferences of Stakeholder Groups


Scenic preferences highlight significant group-related differences among typologies of local people who share landscape perception affinities, while their perceptions of ecosystem services supply reveal the motivations and values behind their selections [74,75]. The combined results of scenic preferences and ecosystem services valuation made it possible to classify stakeholders by their background regarding their needs and aspirations as follows:



The livestock-related group comprised predominantly mature and older people, mostly ranchers and herders living in the upper social-ecological sector, and those related to forestry. They prefer the dehesa landscape above all (even in arid conditions) and olive groves under traditional/organic management, giving high values to the dehesa and Mediterranean forests, especially for their cultural and regulating services. Previous studies have found that rural stakeholders tend to prefer landscapes with medium levels of humanization, such as the dehesa, which is linked to the extensive livestock uses of the Mediterranean forests [10,38,76]. They also strongly prefer Mediterranean forests/scrub over intensively managed olive groves and pine plantations, assigning lower values to the services delivered by the latter. They declare subsistence, ecological value and sense of place as their main motives in selection.



The environmentally aware group were younger people, mostly living in urban municipalities, with high education levels and environmental information, as well as rural/environmental development workers; this group declared primarily ecological motivations. Like the livestock-related group, they preferred dehesas and Mediterranean forest and rejected intensive olive groves but, unlike them, assigned high points to their preference of pine plantations and very low scores to the presence of any human building. Their preference for natural, appealing forest ecosystems may be explained partly due to the emotional linkage of young people to the wild features of nature [77]. The preference for the dehesa may be explained due to its well-known high level of biodiversity [64] but also to its being a cultural ecosystem associated with low-impact uses of nature. This group assigned high scores for ecosystem services delivery to the three forest uses (pine plantations, Mediterranean forest and dehesa) and gave lower scores in all groups to both types of olive cultures, although they preferred the non-tillage olive groves over the conventional olive groves because of their regulating and cultural services.



Olive growers and older inhabitants of the agrarian social-ecological sector were grouped as olive grove-related because of their preference for conventional olive landscapes and mosaics with the presence of olive cultures; they declared subsistence as the main reason for that valuation. They consistently scored the services delivered by olive grove landscapes the most highly of all groups. This group preferred dehesa landscapes and also assigned high scores to the ecosystem services delivered by the mosaic landscape and the non-tillage olive groves, which are related to an abiding sense of place and traditional ecological knowledge; this group showed a lack of affinity for pine plantations. Therefore, although olive groves are the main economic resource for this group and offer a strong subsistence meaning, this group also recognizes the benefits of multifunctional landscapes in terms of ecosystem services supply. This fact could be read as a critique of the domination of olive monoculture at the regional scale, which is driven by former Community Agrarian Policies of the European Union and global market prices.



The people living in the urban social-ecological sector, primarily women, younger people, those who are usually not environmentally trained nor working in agriculture, share an aesthetic motivation that is very common in urban-related people. This group more highly valued the pine plantations and all pictures of mosaic landscapes and olive groves, assigning lower value to dehesas and native oak holm forests and reflecting a lower cultural identification with these uses. This group declared itself to be guided by scenic beauty alone, with preferences for forest and luxuriant vegetation (called phitophilia) [78,79] and for wild landscapes, particularly for young people [61]. This group differed in the valuation of ecosystems services, assigning a higher value to the regulating and cultural services in the intensive olive grove landscape than the other groups and ranking most services delivered by Mediterranean forests as the lowest. Those results are consistent with other studies that describe urban stakeholders as commonly associated with a lack of ecological knowledge and usually giving low values to provisioning services [11,38,47,80,81]. It is a very common tendency in urban people to develop some kind of “nature deficit” [82,83], which stimulates their need and demand for recreational or contemplative experiences in landscapes that they mistakenly consider natural or wild.



Beyond these sharp differences among stakeholder groups in scenic tastes and their quantitative scoring of ecosystem services, there was consensus on the basic supply profile of all landscapes. Both the profile of landscapes and the characterizations by local stakeholders were consistent with previous research in the area [38,48], but new insights emerged when comparing experts’ appraisals with those of local stakeholders. The first is that experts strongly preferred the dehesa landscape and Mediterranean forest and tolerated dryness much more than local people, thereby rejecting anthropic elements. They assigned very low values to the landscapes dominated by olive groves or pine plantations, declaring ecological value and subsistence as their reasons of choice. The livestock-related stakeholder group most strongly resemble the experts in their preferences and motivations, which is an important finding because it strongly links the landscape affinities of traditional stakeholders, whose knowledge system is basically traditional and local, with the scientifically minded experts linked to the management of the study area.




4.4. Tradeoffs and Synergies among Landscape Visions


Different preferences for landscape are associated with different demands on the services delivered and different perceptions of land uses and practices. This differentiation may provoke conflicts among groups of stakeholders [51] because the rising demand for some services could compromise the delivery of others. The sociocultural analysis of landscape perceptions and ecosystem services valuation allows us to identify the potential trade-offs among stakeholders regarding their demands for use. It is worth identifying groups with opposing environmental interests [38] to address the underlying social dynamics that drive potential conflicts between the winners and losers in land management [56]. Furthermore, any change in the demands for ecosystem services will provoke new conflicts in management that should be quickly identified to aid decision-making processes [84]. We believe that considering the points of view, interests and aspirations of local people should be a key topic to address before any landscape intervention, as they are the day-to-day sculptors and keepers of cultural landscapes.



A notable case emerging from our results is that of urban people living in small villages in the study area, namely, Bailén, Baeza and Úbeda (from 15,000 to 30,000 inhabitants), who appeared as a clearly different perception-driven group. Despite living surrounded by the same landscapes as the rest, their responses were more typical of people living in larger cities [85] and were characterized by low values for subsistence as a choice motivation and a high demand for recreative and aesthetic services from wild-appeal and depopulated/abandoned landscapes, evidencing a strong rural-urban dichotomy and the loss of ecological knowledge. In contrast, rural stakeholders, environmentally aware people and local experts prioritize land uses in which the ecosystem services delivery is more balanced, such as dehesas, mosaics and non-tillage olive groves. This important synergy between eco-minded people and local productivity-centered stakeholders must be considered as a shared preference for ecosystem services hotspots that is related to a traditional management culture that prioritizes important regulating services such as soil formation, hydrological regulation and fire prevention [51]. This conflict may be exacerbated if decision making on local landscape management is carried out with an urban-related vision and objectives, thereby underestimating the value of multifunctional landscapes.



Another relevant conflict arose between rural people’s affinities for intensive olive monoculture intensification and the defense of a traditional-like extensive pastoralism from other groups. This conflict is critical because of the growing presence of olive monocultures [86] at the expense of declining dehesa surface area [87]. The livestock raisers and environmentally aware groups, together with local experts, agree in rejecting such monoculture, which has become the main source of income and livelihood in the area, driven by national and European agrarian policies.





5. Conclusions


The inhabitants of Sierra Morena showed a shared preference for traditional agricultural landscapes, such as dehesas and multiuse mosaics, mostly guided by aesthetic criteria, as a reflection of a mixture of ecological values and cultural identity. Local inhabitants of Sierra Morena perceived the supply of ecosystem services as higher in landscapes with medium levels of disturbance, such as dehesas and mosaic landscapes, than in highly disturbed ones, such as conventional olive groves and pine plantations, or less-used landscapes, such as the Mediterranean forest.



Landscape preferences and individuals’ perception of the ecosystem services they provide were directly influenced by stakeholders’ ecological knowledge, environmental behavior, rural or urban affinity, and their dedication to agricultural activities. Those variables allowed us to identify four groups of stakeholders that differ in their demands for landscape management. We found an urban-related group characterized by their preferences for pine plantations and “green” landscapes, guided by aesthetic criteria and low valuation of traditional ecological knowledge; a livestock-related group that expressed preferences for dehesas due to their ability to supply multiple ecosystem services; an environmentally aware group that showed preferences for dehesas and Mediterranean forests, mainly guided by ecological criteria; and an olive-related group that showed clear preference for the olive groves as key for the regional economy and for the strong cultural identity attached to them.



The landscape mosaics of dehesas, Mediterranean oak forests and non-tillage olive groves are suffering important changes that threaten their future existence and functioning. The uncertain future of these landscapes places their contribution to the wellbeing of local populations at risk. Addressing the differences in valuation/demand for ecosystem services among groups of stakeholders, characterized by their landscape preferences, provides important information to identify potential trade-offs and conflicts among them. Further research is needed to prevent potential conflicts and to identify winners and losers in regional and local landscape management plans.
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Figure 1. Social-ecological sectorization of the study area and land uses. Source: Information network of Andalucía (www.juntadeandalucia.es). 
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Figure 2. Images of landscapes units used in the ecosystem services valuation. 
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Figure 3. Relative frequencies of declared motivations in landscape preferences. 






Figure 3. Relative frequencies of declared motivations in landscape preferences.



[image: Land 09 00390 g003]







[image: Land 09 00390 g004 550] 





Figure 4. Biplot of redundancy analysis (RDA) results, including the images of the landscapes analyzed. 
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Figure 5. Radar graphs of ecosystem services delivery perceptions for each landscape. 
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Table 1. Ranking of landscape preferences for general public and experts (see photographs in Figure S4).
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General Public (n = 389)

	
Experts (n = 33)




	
Photo

	
Mean

	
Standard Deviation

	
Photo

	
Mean

	
Standard Deviation






	
13

	
10.94

	
4.06

	
13

	
11.38

	
3.90




	
4

	
9.37

	
4.05

	
6

	
11.31

	
3.22




	
11

	
8.97

	
4.77

	
7

	
10.93

	
3.69




	
6

	
8.70

	
3.92

	
9

	
9.41

	
3.81




	
14

	
8.63

	
4.57

	
1

	
8.97

	
3.62




	
7

	
7.97

	
4.13

	
15

	
8.55

	
3.53




	
15

	
7.47

	
4.47

	
2

	
8.07

	
3.74




	
10

	
7.16

	
4.18

	
4

	
7.69

	
7.65




	
9

	
6.69

	
4.48

	
12

	
7.17

	
4.12




	
5

	
6.62

	
4.26

	
10

	
7.14

	
3.58




	
2

	
6.57

	
3.92

	
5

	
6.83

	
4.12




	
8

	
6.47

	
7.04

	
14

	
6.48

	
4.38




	
3

	
6.19

	
5.49

	
8

	
5.31

	
3.29




	
16

	
6.11

	
4.64

	
11

	
4.21

	
4.10




	
12

	
6.06

	
4.43

	
3

	
3.55

	
4.88




	
1

	
5.93

	
4.33

	
16

	
1.59

	
2.57
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Table 2. Stakeholder classification.






Table 2. Stakeholder classification.





	
Stakeholder Clusters

	
Defining Variables

	
Declared Motivations

	
Landscape Preferences




	
Sociocultural Attributes

	
Social-Ecological Sector

	
Higher

	
Lower

	
Higher Value

	
Lower Value






	
Livestock-related people (75)

	
agro-environmental association member *, herder, men

	
livestock and forestry *

	
subsistence, ecological value, sense of place

	

	
9, 15, 1, 7, 12

	
3, 14, 11, 10, 16




	
Environmentally aware people (94)

	
university graduate *, young *, environment and rural development jobs; protected area visitors

	
urban municipalities

	
ecological value *

	
subsistence

	
11, 14, 6, 12

	
8, 3, 16, 5, 10




	
Olive groves-related people (96)

	
lower levels of education *, farmer, elderly

	
agrarian municipalities *

	
subsistence, heritage

	
ecological value *

	
16, 3, 10, 8

	
12, 9, 11, 14




	
Urban-minded people (86)

	
urban feeling *, women *, urban jobs

	
urban municipalities *

	
scenic beauty

	

	
11, 14, 8, 10, 3

	
1, 15, 12, 7, 4








Each row represents sociocultural variables, declared motivations and landscape preferences that best represent each stakeholder group. Variables marked with an * were statistically significant in chi-squared tests (p-value < 0.05).
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Table 3. Significant results from Kruskal–Wallis analysis among stakeholder clusters for ecosystem services valuation. Only services that showed significant differences among groups (p-value < 0.05) are included (the complete results of the analysis are provided in Table S8).
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Landscape

	
Ecosystem Services

	
Cattle-Related

	
Urban Related

	
Olive-Related

	
Environ. Aware

	
Statistics






	
Conventional olive grove

	
Food from agriculture

	
2.40 A

	
2.68 B

	
2.75 B

	
2.76 B

	
K = 9.34 p = 0.025




	
Food for cattle

	
0.69 B

	
0.66 B

	
0.70 B

	
0.35 A

	
K = 10.39 p = 0.015




	
Wild food

	
1.10 A B

	
1.47 B

	
1.03 A

	
0.76 A

	
K = 17.37 p = 0.0006




	
Water supply and quality

	
1.05 A B

	
1.26 B

	
1.36 B

	
0.80 A

	
K = 9.60 p = 0.0223




	
Pollination

	
1.10 A B

	
1.32 B

	
1.36 B

	
0.93 A

	
K = 9.26 p = 0.0223




	
Pest control

	
1.07 A

	
1.57 B

	
1.67 B

	
1.24 AB

	
K = 11.34 p = 0.010




	
Scenic beauty

	
1.17 A

	
1.57 B

	
1.76 B

	
0.83 A

	
K = 30.40 p < 0.0001




	
Mosaic

	
Water supply and quality

	
1.71 B

	
1.68 B

	
1.76 B

	
1,37 A

	
K = 10.46 p = 0.0150




	
Pollination

	
1.88 B

	
1.85 B

	
1.85 B

	
1.52 A

	
K = 10.40 p = 0.0155




	
Scenic beauty

	
2.17 B

	
2.22 B

	
2.15 B

	
1.87 A

	
K = 22.59 p < 0.0001




	
Cultural identity

	
2.60 B

	
2.54 B

	
2.55 AB

	
2.28 A

	
K = 9.09 p = 0.0281




	
Pine plantations

	
Favorable climate

	
2.67 AB

	
2.31 A

	
2.45 B

	
2.77 B

	
K = 26.29 p < 0.0001




	
Scenic beauty

	
2.14 A

	
2.85 B

	
2.36 A

	
2.79 B

	
K = 26.29 p < 0.0001




	
Dehesa

	
Scenic beauty

	
2.60 B

	
2.31 A

	
2.54 B

	
2.65 B

	
K = 11.46 p = 0.0095




	
Cultural identity

	
2.45 B

	
1.88 A

	
1.82 A

	
2.15 AB

	
K = 7.78 p = 0.0507




	
Mediterranean forest

	
Pest control

	
2.60 B

	
2.07 A

	
2.01 A

	
1.96 A

	
K = 12.49 p = 0.059




	
Cultural identity

	
2.33 B

	
2.73 A

	
2.54 A

	
2.32 A

	
K = 16.89 p = 0.0007




	
Non-tillage olive groves

	
Cultural identity

	
2.33 A

	
2.72 B

	
2.53 AB

	
2.32 A

	
K = 10.89 p = 0.0123




	
Tourism

	
1.86 B

	
1.66 B

	
1.64 B

	
1.33 A

	
K = 9.71 p = 0.0212




	
Scenic beauty

	
1.71 AB

	
1.93 B

	
1.81 B

	
1.46 A

	
K = 10.43 p < 0.0152
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