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Assessing, mapping and quantifying cultural ecosystem services at community level

Abstract

Numerous studies underline the importance of immaterial benefits provided by ecosystems
and especially by cultural landscapes, which are shaped by intimate human—nature
interactions. However, due to methodological challenges, cultural ecosystem services are
rarely fully considered in ecosystem services assessments. This study performs a spatially
explicit participatory mapping of the complete range of cultural ecosystem services and
several disservices perceived by people living in a cultural landscape in Eastern Germany.
The results stem from a combination of mapping exercises and structured interviews with 93
persons that were analyzed with statistical and GIS-based techniques. The results show that
respondents relate diverse cultural services and multiple local-level sites to their individual
well-being. Most importantly, aesthetic values, social relations and educational values were
reported. Underlining the holistic nature of cultural ecosystem services, the results reveal
bundles of services as well as particular patterns in the perception of these bundles for
respondent groups with different socio-demographic backgrounds. Cultural services are not
scattered randomly across a landscape, but rather follow specific patterns in terms of the
intensity, richness and diversity of their provision. Resulting hotspots and coldspots of
ecosystem services provision are related to landscape features and land cover forms. We
conclude that, despite remaining methodological challenges, cultural services mapping
assessments should be pushed ahead as indispensable elements in the management and
protection of cultural landscapes. Spatially explicit information on cultural ecosystem
services that incorporates the differentiated perceptions of local populations provides a rich
basis for the development of sustainable land management strategies. These could realign the
agendas of biodiversity conservation and cultural heritage preservation, thereby fostering
multifunctionality.
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mapping, Socio-cultural perception



1 Introduction

Fostering a broad range of ecosystem services has become a dominant environmental
paradigm that has opened up important conservation opportunities around the world (de
Groot et al., 2010). In the European Union, the idea of protecting and restoring the benefits
that ecosystems provide to people has been promoted through the EU 2020 Biodiversity
Strategy, which explicitly acknowledges biodiversity and ecosystem services as
underpinnings of employment, economies, wealth, and well-being (European Commission,
2011). Corresponding ecosystem services assessments are currently being carried out
throughout Europe, which is predominantly covered by “cultural landscapes” (Plieninger and
Bieling, 2012). This latter term indicates that cultural services, one of the four pillars
comprising common ecosystem services classifications, are of utmost importance. Cultural
services, defined as “ecosystems’ contributions to the non-material benefits (e.g. capabilities
and experiences) that arise from human-ecosystems relationships” (Chan et al., 2012b: 9), are
in general less directly linked to human well-being than provisioning and regulating services,
but their potential for mediation is low (Millennium Ecosystem Assessment, 2005). In other
words, locally degraded provisioning and regulating services may be substituted by socio-
economic means (e.g. drinking water from a polluted well can be replaced by bottled water),
but the cultural values of an ecosystem or a landscape are irreplaceable. Accordingly, a recent
global analysis has stressed that, although societies become less dependent on provisioning
and regulating services in the course of a country’s economic development, their dependency
on cultural services increases (Guo et al., 2010).

Given the importance of cultural services for developed societies, it is surprising that cultural
services - with the exception of recreation and tourism - are rarely considered in ecosystem
services assessments (Feld et al., 2009). Cultural services differ in various aspects from other
ecosystem services, presenting strong barriers toward their broader incorporation (Chan et al.,
2012a; Chan et al., 2012b). The definitions of most cultural services categories are vague and,
for many of them, it is difficult to establish significant relationships between ecosystem
structures and functions and the satisfaction of human needs and wants (Daniel et al., 2012).
Also, cultural services do not represent purely ecological phenomena, but rather are the
outcome of complex and dynamic relationships between ecosystems and humans in
landscapes over long time spans (Fagerholm et al., 2012). They are difficult to quantify in
biophysical assessments, and their economic evaluation is generally subject to controversy.
Moreover, their normative nature and the heterogeneity of their valuation by various
stakeholders provide additional challenges (Rambonilaza and Dachary-Bernard, 2007; van
Berkel and Verburg, 2012). However, many of these challenges, for example the subjectivity
of enjoyment of ecosystem services, are inherent to other categories of ecosystem services as
well, though rarely addressed explicitly (Daniel et al., 2012).

Incorporating cultural services into ecosystem services assessments is indispensable for
comprehensive accounting of the contributions of ecosystems to human well-being and, thus,
avoiding bias toward other ecosystem services and unwanted trade-offs in land management,
but their integration is a challenging task (Schaich et al., 2010). Current research on
ecosystem services is strongly focused on biophysical assessments, on the one hand, and on
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economic/monetary valuation exercises, on the other. A third, but largely overlooked,
component of ecosystem services is the socio-cultural domain, which requires alternative
evaluation approaches, drawing on a wide range of social science tools and methods (Daniel
et al., 2012). To capture this dimension, it is essential to address cultural services and socio-
cultural preferences toward ecosystem services (Chan et al., 2012b). Studies of perceptions,
values, attitudes, and beliefs may generate more meaningful insights regarding the
contributions of ecosystem services to human well-being than purely biophysical assessments
(Martin-Lopez et al., 2012). In particular, they give more precise understanding of the
relevance of ecosystem services for local stakeholders, allowing greater cultural sensitivity
(Chan et al., 2012b) and recognition of trade-offs in ecosystem services valuation between
different user groups, such as between tourists and local inhabitants (Fagerholm et al., 2012).
Most perception studies (as reviewed by Martin-Lopez et al., 2012) have revealed a
preference for cultural services that is comparable in magnitude to preferences for regulating
or providing ecosystem services.

Mapping exercises can be powerful tools for grasping the socio-cultural realities of
communities, regions, landscapes, and ecosystems (Ryan, 2011). Cartographic representation
of perceptions and preferences enables localization of the most highly valued ecosystems in a
landscape (cultural services “hotspots”, Bryan et al., 2010) and, consequently, identification
of critical focal areas for cultural services management. Mapping the cultural services that
stakeholders attribute to ecosystems also facilitates better comparison to provisioning and
regulating services, thus informing effective analysis and negotiation of trade-offs between
cultural services, biodiversity, commodity production, and other ecosystem services at
landscape scale (Nelson et al., 2009). Additionally, such mapping may account for the spatial
heterogeneity of ecosystem services demand, lack of which is a common limitation of
economic valuation techniques (de Groot et al., 2010; Martin-Lopez et al., 2009). Mapping
stakeholder perspectives also allows consideration of place-based ecological knowledge,
which frequently deviates from literature- and model-based assessments (Fagerholm et al.,
2012) and whose importance has been particularly highlighted in the process of establishing
the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES) (Turnhout et al., 2012). However, most of the small number of available studies (see
Table A.1 for key examples) have covered only a few services, and only one study (with a
focus on monetary valuation) has been performed in a European rural landscape (van Berkel
and Verburg, 2012).

The present study aims to fill this gap by performing a spatially explicit mapping of the full
range of cultural ecosystem services as perceived by local people. As it is increasingly being
acknowledged that ecosystems not only provide benefits, but also various external costs
(Dunn, 2010; Lyytimaki and Sipila, 2009), we additionally consider several disservices. The
study was carried out in a study area in Eastern Germany, taking into account the specificities
of cultural landscapes, in particular land cover mosaics and diversity of stakeholders. We
were guided by the following research questions:

e What bundles of cultural services and disservices can emerge from diverging perceptions,

and how can these differences be explained by socio-demographic determinants?
e How are the perceived (dis)services spatially distributed in the landscape?
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e What cultural (dis)services do people perceive in relation to different land covers?

2 Study area

The study was performed in five villages within the Upper Lusatia Pond and Heath
Landscapes Biosphere Reserve, located in the eastern part of the state of Saxony in Germany
(Fig. 1). The area covers 30,102 ha and has 12,800 inhabitants. The climate is sub-
continental, with an average temperature of 8.5°C and an average precipitation of 630 mm.
Traditional fishing ponds and heathlands represent the most characteristic ecosystems of the
area, with fish farming having an almost 800 year tradition. Keystone plant species are Erica
tetralix, Drosera intermedia and Ledum palustre. Gray wolf (Canis lupus), European otter
(Lutra lutra) and Eurasian elk (4lces alces) have been frequently recorded within the reserve
(Bastian et al., 2005). The five villages in which the survey was performed — Brosa (197
inhabitants), Guttau (371 inhabitants), Kleinsaubernitz (344 inhabitants), Lomischau (123
inhabitants), and Wartha (153 inhabitants) — are part of the Guttau municipality and cover
1,950 ha. Land cover is composed of forests (29.6%), cropland (28.2%), grassland (20.0%,
around % of which are intensively managed agricultural grasslands and "4 extensively used
seminatural grasslands and heathlands), water bodies (12.0%), settlements (8.3%) and quarry
(1.9%) (Freistaat Sachsen, 2009). The municipality is a popular holiday and recreation
destination, with a camping area, swimming lakes and further leisure opportunities. The water
bodies are mainly traditional fish ponds and artificial lakes formed from former mining sites.

3 Methods

3.1 Study design

Our approach applied methods for social landscape values assessment and acquired local

landscape knowledge through a combination of mapping and structured interviews, with

subsequent integration into a geographical information system (GIS) (Brown, 2005;

Fagerholm and Kayhko, 2009; Tyrviinen et al., 2007). The overall study design was tested,

discussed, and refined with students of an undergraduate class on “Land use and ecosystem

services” at Humboldt-Universitidt zu Berlin during spring semester 2012. Information on

cultural (dis)services was collected from individual respondents, but later analyzed

collectively to derive local community values. Several techniques have been proposed to

represent landscape values and special places when devising a map, for example:

a) delineating sites on the map through use of pencils or markers (Fagerholm et al., 2012;
Klain and Chan, 2012),

b) using color-coded adhesive sticker dots for locating sites on the map (Brown, 2005;
Raymond et al., 2009), or

c) pre-identifying and numbering special sites on the map and annotating them in a
questionnaire (Tyrviinen et al., 2007).

After discussion of all three options in class, we decided for option c), as option a) would
have implied costly digitization efforts and has high variability in terms of participant
responses (Brown, 2005) while option b) would have required complicated handling during
the field surveys, due to the relatively large number of services and disservices considered.

3.2 Classification and indicators of cultural services
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Our exercise to account for cultural services began with the 10 categories established in the
Millennium Ecosystem Assessment (2005). Following intensive class discussions, we
dropped “cultural diversity” and “knowledge systems” from our list, as we felt unable to
translate these services into indicators or questions that would be meaningful to landscape
users at the local level. As recreation is one of the most important cultural services in the
European context (Kenward and Sharp, 2008) and represents the probably most tangible
cultural service, we asked about eight different recreational uses (walking, dog walking, horse
riding, swimming, gathering wild food, angling, hunting, other uses). Additionally, we
integrated three potential disservices (Table 1). As the Millennium Assessment does not
formulate explicit definitions of cultural ecosystem services, we developed our own
indicators, using generally one indicator question per service. For example, to gather aesthetic
values, we asked: “Where in your community do you enjoy the beauty of the landscape?”. We
aimed to present the various services categories in a way that would be easily understood by
respondents unfamiliar with the ecosystem services framework.

3.3 Data collection

Inhabitants of the five villages formed the survey population of this study. In May and June
2012, we performed 93 face-to-face interviews, a sample size comparable to that of other
ecosystem services mapping exercises using community-scale interviews®. Each inquiry was
conducted by two interviewers and took on average 20-30 minutes. We used a two-page
questionnaire in German and a map of the case study area. The questionnaire and the map
were discussed with colleagues — scientists and practitioners in natural resource management
— and pre-tested with Bachelor students of agricultural sciences, many of whom originated
from rural areas comparable to the study area. The questionnaire comprised 25 questions,
mainly about site-specific information on cultural (dis)services in the study area. We used the
most recent topographic map of the area (laminated, A3 format, at 1:20,000 scale) in which
38 coarse land cover units were pre-identified and numbered (compare Tyrvéinen et al.,
2007). These units were derived from the Saxony State Land-Use Map (Freistaat Sachsen,
2009). In some cases, areas were joined or separated to better reflect the areas most likely to
be felt to be a homogeneous site, based on intensive site visits in August 2011.

The interviews started with an introduction into and clarification of the ecosystem services
framework and the purpose of this study. Then, respondents were familiarized with the map
of the study area and informed about the mapping process. The interviews centered on the
following question: Where in this area do you find or use cultural services? They were asked
to distinguish sites with cultural services and disservices on the map, one by one, for each
(dis)service mentioned in Table 1. Interviewers wrote down the number of the site that
respondents had attributed a certain (dis)service to. Respondents were allowed to mark up to
three sites for each (dis)service and could identify other recreational uses of the study area
that were not covered by the survey questions. Finally, a set of socio-demographic questions
was asked regarding age, education, employment, and familiarity with the study area.

2 Fagerholm et al., 2012: 218 respondents; Klain and Chan, 2012: 30 respondents; Raymond et al., 2009: 56
respondents; van Berkel and Verburg, 2012: 115 respondents



3.4 Data analysis

In total, respondents assigned entries of 833 cultural services and of 82 disservices to various
sites within their communities (Table A.2), which were entered into an Excel database and
then transformed into a GIS. Thus, the identified (dis)service sites of the 93 respondents were
joined with the layer of the 38 land cover units. ArcGIS 9.3 was used for spatial analyses,
PASW (SPSS) 18, Excel 2003 and XSLSTAT 2012.4.01 for statistical analyses.

In a first analysis step, socio-demographic characteristics (gender, age, education, occupation,
professional background, and frequency of landscape use outside settlements) of respondents
were classified in absolute numbers and in relative proportion. Further, we listed the absolute
and relative number of named cultural (dis)service indicators of all respondents (n=93), the
total number of entries (n=915) and relative proportion compared to all entries, as well as the
number of patches (n=38) associated with the 18 ecosystem (dis)services. To analyze spatial
relationships between pairs of ecosystem services, Spearman’s rank correlation coefficient (p)
was applied. Then we performed a multiple correspondence analysis (MCA, an ordination
technique for categorical data), to detect and represent any underlying structure in cultural
services perceptions. The active variables were presence/absence of perception of an
individual (dis)service; the socio-demographic characteristics were included as
supplementary variables. In order to identify possible ecosystem services bundles according
to interviewees’ perceptions, we performed a hierarchical cluster analysis (HCA) through the
Euclidean distance (percentage of distance similarity at a 95% level of confidence) and
Ward’s agglomerative method with the standardized coordinates of the three first axes (Ward,
1963).

For cartographic representation, we merged the absolute number of perceived cultural
services and disservices per land unit and displayed the perceived cultural services by
respondents on separate maps. In addition, we conducted the mapping of aggregated patterns
of cultural ecosystem (dis)services. For this purpose, intensity, richness and diversity of
cultural services and intensity of disservices were calculated. In our case, intensity refers to
the total number of mentioned service sites of all respondents, richness is the number of
different services per land cover unit and diversity the ratio of entries per land cover unit and
the distribution of mentioned services calculated with Shannon diversity index (H’) (cf.
Fagerholm et al., 2012). Furthermore, we calculated the number of entries for each cultural
service and disservice per land cover (forest, cropland, grassland, water body, settlement, and

quarry).

For the identification of ecosystem services bundles, we performed a principal components
analysis (PCA) based on the correlation matrix of the variables’ log-transformed frequency of
ecosystem services in each land cover unit (Raudsepp-Hearne et al., 2010). We followed the
Kaiser criterion (eigenvalue > 1) to determine the significant number of components. In order
to identify possible groups of patches with similar patterns in the provision of cultural
services, we a) carried out an HCA based on the Euclidean distance and the Ward
agglomerative method (Ward, 1963), using the coordinates of the most significant factors of
the PCA, and b) calculated spatial autocorrelation of ecosystem services through Moran’s I, a
value indicating whether the data is spatially clustered or dispersed on a gradient from +1 to -
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1, respectively, where a value of 0 indicates a random pattern (Legendre and Legendre,
1998).

4 Results

4.1 Characteristics of respondents

Gender of respondents was well balanced, in accord with the composition of the local
population, with 51% being women and 49% men (Table A.3). Only 14% of informants were
under 30 years old, while 47% were between 30 and 60, and 39% were above 60. Fifty-four
percent of respondents were employed, 40% were retired, and 2% were housewives, students,
or jobless. Sixty-eight percent of respondents specified daily or near daily use of the
landscape outside their settlements in summertime. Almost one third used the outer landscape
a few times or once a week, and just 3% less than once a week. In wintertime, respondents
used the landscape less frequently, but still 38% responded that they were outside on a daily
or nearly daily basis.

4.2 Services and disservices

Aesthetic values were the most frequently mentioned ecosystem service, followed by social
relations, “other” recreational uses (specified mostly as bicycling), walking, and educational
values (Fig. 2). Hunting, angling, and dog walking were only engaged in by small
percentages of respondents, so they were merged with other similar services for later data
analysis: hunting and angling with gathering wild products and dog walking with walking.
Taken together, almost half of respondents specified at least one non-recreational cultural
service. Disservices were perceived to a far lesser degree, and generally less than 30% of
respondents mentioned any disservices in the area.

Spearman’s rank correlation analysis showed that social relations were the ecosystem service
with the most and strongest (p >0.70) correlations, in particular related to spiritual values
(0.78), inspiration (0.77), aesthetic values (0.70), and dog walking (0.72) (Table 2). Further,
the pairs of aesthetic value and other recreation (0.77), as well as gathering wild products and
scariness (0.75) showed a strong correlation. Inspiration (10) was the service class with the
highest number of strong and medium correlations, followed by aesthetic values (9), social
relations (8), and other recreation (8).

The first two axes of the MCA accounted for 68% of the inertia (Fig. 3, Table A.4). The first
axis (36% of inertia) was explained by the perception of all ecosystem services being
positively and significantly related with older, retired people who use to go out into the
landscape on a daily basis. The second axis (32% of inertia) clearly separated on the positive
side mainly recreational services and all disservices, while putting on the negative side those
services more related to the satisfaction of the immaterial dimension of human well-being
(social relations, cultural heritage values, educational values, and inspiration). Men and
employees were significantly related to the former values and women to the latter ones. This
clear categorization of ecosystem services was largely confirmed by the HCA (Fig. A.1) that
distinguished two groups or bundles of ecosystem services according to people’s perceptions:
one formed by the three disservices and swimming, gathering wild products, hunting and
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angling (mainly recreational services); and the other grouping the remaining cultural services
(stronger immaterial dimension).

4.3 Spatial patterns of cultural services

Assignations of individual cultural services and disservices to specific sites are depicted in
Fig. 4. Most entries (between 20 and 41) of single services (walking, swimming, aesthetics
and education) were allocated to and around the fishing ponds and the largest lake (Lake
Olba) in the area. Social relations, sense of place, and inspiration were most frequently
ascribed to the settlement area of Guttau und Brosa (10-20 entries). The disservices
unpleasantness and noisiness were concentrated around the Kleinsaubernitz settlement and a
campground. Scariness was mainly ascribed to forest areas. Grasslands, croplands, and the
quarry in the south were hardly related to perceived cultural ecosystem services.

These tendencies were confirmed by the aggregated patterns of cultural ecosystem services
and disservices. The highest intensity of cultural ecosystem services was observed close to
lakes, fishing ponds, settlements and the campground with surrounding forest. Richness and
diversity of cultural services were also highest at Lake Olba and the campground. While both
sites featured 13 different ecosystem services, the Shannon diversity index differed slightly
between 2.37 (lake) and 2.22 (campground). High richness (n=11) was found in northeastern
grassland. Higher levels of diversity appeared in the settlements of Wartha (H’=2.22) and
Brosa (H’=2.03), croplands (H’=2.14) in the western part, a forest patch (H’=2.03) in the east
of the study area and at a water body (H’=2.02) close to Kleinsaubernitz. Coldspots of
intensity, richness and diversity occurred in the south (Fig. 5). Hotspots of intense disservices
were the Kleinsaubernitz settlement, the nearby lake, and the campground.

4.4 Relationship to land cover

The six main land cover types of the area (forest, cropland, grassland, water body, settlement,
and quarry) are used for different purposes and exhibited, therefore, disparate relationships to
ecosystem services perceptions. The most frequently used sites, or those with the highest
immaterial value for community members, were related to water bodies or settlements (Table
A.5). Social relations were ascribed 63 times to settlements, sense of place 41 times, and
spiritual values 29 times. In and around water bodies, aesthetic values (57), walking (52) and
swimming (47) were commonly named. Forests and grasslands were most frequently
associated with gathering wild products such as mushrooms, fruits and firewood, learning
about plant and animals species (educational value) and walking.

This spatial distribution of ecosystem services was reflected in the PCA, in which the first
two axes accounted for 68% of variance (Fig. 6, Table A.6). The first axis (54% of variance)
was significantly and positively related to most cultural services, especially walking, aesthetic
values, sense of place, inspiration, educational values, spiritual values, and cultural heritage
values, as well as unpleasantness. The second axis (14% of variance) represented on the
positive side forests and gathering wild products, hunting, angling and scariness and was
negatively related to settlements and noisiness.

5 Discussion
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5.1 Cultural ecosystem services at landscape level

This study sought to apply and advance an approach for assessing the cultural ecosystem
services that people perceive and enjoy at the level of communities. Our findings confirm that
people relate diverse cultural services and multiple local-level sites to their individual well-
being. From the list of cultural services, more than half of the respondents were able to
identify sites of particular aesthetic values, social relations, or educational values. Among the
recreational services, walking and others (mainly specified as bicycling) were highly
important for most participants. Most of these services are overlooked by conventional
biophysical and economic ecosystem services assessments and, therefore, are under-
appreciated compared to other more easily quantifiable ecosystem services (Gee and
Burkhard, 2010; Norton et al., 2012). To better balance assessments of material ecosystem
services with intangible cultural services in landscapes inhabited and used by local people,
landscape-level socio-cultural studies need to be introduced into the science of ecosystem
services (Chan et al., 2012b). Using cultural landscape approaches in ecosystem services
assessments would help to better realize the philosophy of the European Landscape
Convention, which specifies a landscape as “an area, as perceived by people, whose character
is the result of the action and interaction of natural and/or human factors” (COE, 2000).
Further, our study documents that people find various cultural values in their everyday
surroundings, not only in landscapes of outstanding biodiversity, heritage, or scenery.

Disservices have been recently added to the ecosystem services framework, but less than 30%
of respondents attributed disservices to sites within their communities. Most referred to noise
and waste in the landscape, which is a consequence of human use of ecosystems, not a
disservice from the ecosystem itself. Similarly, most disservices that Agbenyega et al. (2009)
recorded in British woodlands were not directly related to ecosystems, such as fly-tipping,
dog excrement, or drug use. However, these disservices may give some indication of local
overuse of recreational services. The only disservice mentioned that was clearly related to
ecological structures or functions was the perceived fear of wolves that are prowling through
the region, mainly in the forests.

5.2 Cultural services hotspots and coldspots

Our results indicate that many cultural services are not scattered randomly across the
landscape, but rather occur in particular patterns, leading to the expression of distinct hotspots
and coldspots of cultural services (compare van Berkel and Verburg, 2012; Willemen et al.,
2008). Aggregation indices — here, intensity, richness, and diversity of cultural services —
point to different facets of cultural values in landscapes and are useful for identifying priority
areas (Bryan et al., 2010). In our case, all indices point in similar directions by attributing
high service values to a few sites, in particular to Lake Olba, settlements, and fish ponds.

Our study also shows that assignment of cultural (dis)services was related to particular
ecosystems and spatial properties. Settlements and grasslands close to villages seem
particular meaningful for feeling a sense of place, for social relations, and partly for spiritual
values and inspiration, but have the highest level of noisiness. Water bodies were of utmost
importance for recreation, education, aesthetics, and as heritage sites; forests had some
importance for education and spirituality. In contrast, cropland and quarry sites were hardly
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attributed any cultural services, thus forming coldspots of ecosystem services. This broadly
corresponds to English and Dutch studies (Norton et al., 2012; van Berkel and Verburg, 2012)
wherein linkages of cultural services to physical landscape features have been detected, in
particular to woodlands, water, geographical relief, and coastal areas (in England) and to
cultural buildings, tree lines, lakes and rivers, forests, and semi-managed landscape structures
(in the Netherlands).

5.3 Bundles in the perception of cultural services

Our findings expand on previous insight (Suckall et al., 2009; van Berkel and Verburg, 2012)
that individual people perceive cultural services differently according to their backgrounds,
even at homogeneous local scales. Respondent age, gender, employment, and frequency of
landscape visits in summer were particularly decisive for separating respondent groups.
Gender differences in the perception of ecosystem services have previously been assessed
(Martin-Lopez et al., 2012) and justified in accordance with gender-differentiated
environmental awareness (Dietz et al., 2002) and roles (Reyes-Garcia et al., 2010). Similar to
the latter factor, Soini et al. (2012) had identified awareness and familiarity with local
surroundings as important determinants of landscape perception. The results of our MCA
suggest that the activity-based recreational services are fundamentally different in character
than the less utilitarian cultural services.

The many positive and significant correlations between assigned ecosystem services show
that there is considerable overlap between individual services, indicating that people do not
clearly separate one cultural service category from the other. This can be understood — and
appreciated — as evidence of the interlinked, holistic nature of cultural ecosystem services
(Bieling and Plieninger, 2012; Daniel et al., 2012). These results further confirm the
“bundled” occurrence of cultural services (Raudsepp-Hearne et al., 2010). Surprisingly, even
some services and disservices were positively correlated. For example, many sites (in
particular forest sites) were enjoyed for gathering of wild products, but at the same time were
places of scariness, mostly related to potentially roaming wolves and remnant ammunition
from the former military training site in this area.

Our finding of “bundled” cultural services is of relevance for a potential upscaling of cultural
services assessments. The European Union has obliged all member countries to map and
assess ecosystem services (including cultural services) by 2014 (European Commission,
2011). As national or Europe-wide assessments will hardly be able to assess the full list of
cultural ecosystem services, our study gives some guidance on how to focus such upscaling
efforts: We demonstrate that the assessment of the recreational services bundle is clearly
different from a second bundle that is more related to the cognitive meanings of landscapes
and ecosystems. Narrowing mapping efforts on these broad groups may allow reducing the
number of cultural services categories while capturing the essence of cultural ecosystem
services.

5.4 Challenges
To capture the full potential of such cultural services assessments and to enhance planning
and management, data need to be combined with spatially explicit information on biodiversity
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and other ecosystem services (Raymond et al., 2009). However, our study, together with
previous cultural services mapping assessments (Table A.l), entered largely uncharted
territories, and several challenges inhibit broader integration of cultural services mapping.
Here, we point to problematic aspects of spatial scale and delimitation of cultural services and
of participant selection that we encountered in our study.

The appropriate spatial scale of ecosystem services assessments is a much discussed question
(Hein et al., 2002). Following the emphasis of the European Landscape Convention on the
local scale, our approach focused on local communities. However, participants commonly
assigned cultural services to sites outside our study areas, which could not be taken up
through our approach. For example, cultural heritage was more often attributed to outstanding
features in the state of Saxony than to specific sites within their local communities.
Furthermore, the challenge of appropriate spatial scales is particularly strong for cultural
services, as many of them are perceived by the eye over distant views (Norton et al., 2012),
ultimately leading to mismatches between the scales and boundaries of ecosystems and
cultural services (de Groot et al.,, 2010). The blurred spatial properties of the “service
providing units” of cultural ecosystem services represent additional challenges. As most
ecosystem services are related to specific landscape attributes (Brown, 2005), we pre-
identified sites according to land cover units. However, some cultural services such as
inspiration or spiritual values are not intuitively associated with any particular landscape
attribute (Brown, 2005), and so our procedure may have biased the results. Certainly, finer-
grained information about the physical landscape properties that provide cultural services
(beyond the simple extent of certain land cover) is needed (Norton et al., 2012). However,
alternative mapping methods such as having respondents delimit service providing units by
markers or sticker dots involve similar or other inaccuracies (Fagerholm and Kayhko, 2009),
and a “best” method has not been identified so far. Triangulation processes (Lynam et al.,
2007), for example through complementary qualitative approaches such as a in-depth
interviews among respondents about how and why they appreciate a particular site for a
specific service, may present a pathway to more robust insight (Tyrviinen et al., 2007).

Local inhabitants formed the population of this study, but the area is also a popular
recreational destination for outside visitors. We did not assess ecosystem services perceptions
from such group, although these may appreciate cultural services in this place rather
differently (cf. Rambonilaza and Dachary-Bernard, 2007). One evident example is the
assessment of the wolf population of the area. Whereas wolf conservation is generally
supported at national level, in particular by urban people (Thiel et al., 2012), the inhabitants
of our rural study area expressed more negative attitudes. Another difference may be found in
the perception of the “built capital” in the landscape, i.e. the villages. Local people attached
many cultural services (most notably social relations) to their villages, whereas visitors —
according to our personal observation — come to the area primarily for its “natural capital”,
for example its wildlife, its swimming lakes, and its scenic pond landscapes. Therefore,
spatial scales and the character of the sampled stakeholders need to be explicitly revealed in
any cultural services assessment (Norton et al., 2012).

5.5 Implications for nature conservation and landscape planning
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Our assessment of cultural services was performed in a nature reserve, within one of
Germany’s socially and economically marginalized regions where a regional economic
development paradigm frequently dominates over nature conservation concerns (Beetz et al.,
2008). Protected areas in Germany, in particular existing and proposed National Parks (e.g.
Bavarian Forest, Northern Black Forest), have recently experienced opposition (Miiller and
Job, 2009), as many local people feel that conservation aims or practices (for example, non-
intervention on bark beetle outbreaks) do not correspond to their cultural sensitivities (Stoll-
Kleemann, 2001). Therefore, there is an urgent need to devise better conservation
mechanisms that provide clear benefits to local people (DeFries et al., 2007), and capitalizing
on the cultural services of protected areas may be one way of doing so (Daniel et al., 2012).
In combination with expert-based perspectives, identification of cultural values of local
people and targeting of management actions to hotspots of local concern may build trust,
increase political support, and ultimately improve environmental outcomes (Raymond et al.,
2009; Sherrouse et al., 2011; Stephenson, 2008). Furthermore, awareness of cultural services
may be particularly helpful for recoupling the disparate agendas of biodiversity conservation
and cultural heritage preservation (Tengberg et al., 2012)

Our results indicate that recreational uses may be a particularly powerful means for
supporting conservation in German protected areas. It has been recently highlighted that
recreational landscape users may provide important contributions toward improved
management of ecosystem services, long-term monitoring of species and ecosystem
dynamics, and public awareness for nature conservation and sustainable land use (Conrad and
Hilchey, 2011). A pan-European evaluation of governance and ecosystem management has
shown that biodiversity and ecosystem services are most effectively safeguarded through
consideration of the perspectives of local ecosystem users, the variety of which are
surprisingly numerous in most European countries (Kenward et al., 2011). However, it is
well-known that many cultural services, for example inspiration or sense of place, are related
to extracting activities such as hunting, fishing, or mushroom gathering (Chan et al., 2012b).
This jointness of cultural and provisioning services presents a challenge for hands-off
conservation approaches as traditionally practiced in the core zones of many nature reserves.
At the same time, use of cultural services opens up opportunities for more inclusive
strategies, commonly labeled as sustainable use (Hutton and Leader-Williams, 2003) or
cultural landscape (Plieninger and Bieling, 2012) approaches.

The capacity of ecosystems and landscapes to supply direct or indirect benefits to society has
long been assessed in landscape planning, in particular in the human-shaped landscapes of
central Europe (Ansink et al., 2008). However, this functional approach has never received
such popularity in the environmental science and policy realms as the ecosystem services
approach, which is centered on the goods and services that ecosystems and landscapes
provide (von Haaren and Albert, 2011). An ecosystem or landscape function translates into a
service as soon as there is a societal demand for this function. Our study supports the view
that a collaborative, demand-side assessment of cultural services should become part of
landscape planning (Termorshuizen and Opdam, 2009), thus incorporating the value that local
people attach to landscapes and overcoming the one-sidedness of expert-based approaches
(Martinez-Harms and Balvanera, 2012). While ecosystem services research has been
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successful in identifying the trade-offs between land cover and land use change and
ecosystem services (de Groot et al., 2010), this research highlights the need to identify
synergies in the form of ecosystem services bundles in order to guide landscape development
toward multifunctionality and sustainability (Reyers et al., 2012; Selman, 2012).

6 Conclusions

Do cultural services play a central role for sustainable land management throughout the world
or are our findings from a German nature reserve rather unique? And should consideration of
“soft” cultural ecosystem services really receive stronger weight, given the “hard” facts that
many vital provisioning and regulating services are close to irreversibly transgressing
planetary boundaries (Rockstrom et al., 2009)? We suggest that stronger awareness regarding
cultural ecosystem services and their socio-cultural valuation may be of relevance for nature
conservation and sustainable land management for two reasons. First, cultural services are, in
contrast to most regulating and supporting services, directly experienced and intuitively
appreciated by people (Daniel et al., 2012; Schaich et al., 2010). Therefore, they are
motivators for owning, managing, and conserving land (Chan et al., 2012a), often being even
more important than traditional livestock or timber production (e.g. Bieling, 2004; Plieninger
et al., 2012a). Second, most cultural services are enjoyed in “bundles” and can thus foster the
orientation of ecosystem services management toward multifunctionality, which is a
frequently expressed, but rarely achieved desideratum in land-use science and policy (Cowie
et al., 2007; Plieninger et al., 2012b). As such, the holistic nature of cultural services can help
overcome the widespread tendency to design incentive tools for individual ecosystem services
in isolation, which often has been accompanied by unintended side-effects on other
ecosystem services.
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Tables

Table 1
Selected cultural ecosystem services and disservices and their definitions as understood in this

study

Table 2
Spatial relationships as expressed by Spearman’s rank correlation coefficient (p) between
pairs of ecosystem services (n=38;’k P<0.05;" P<0.01;"" P<0.001). Grey shading indicates

strong positive correlations (p=0.50-0.69), dark grey very strong positive correlations (p

>0.70)
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Table 1

Selected cultural ecosystem services and disservices and their definitions as understood in this
study

(Dis)service Definition

Spiritual services

Educational values
Inspiration
Aesthetic values
Social relations
Sense of place

Cultural heritage values
Recreation and ecotourism

Unpleasantness
Scariness
Noisiness

Sites of spiritual, religious, or other forms of exceptional
personal meaning

Sites that widen knowledge about plant and animal species
Sites that stimulate new thoughts, ideas or creative expressions
Sites of particular beauty

Sites serving as meeting points with friends

Sites that foster a sense of authentic human attachment, in
German langage commonly epitomized as Heimat (“home”)

Sites relevant to local history and culture

Sites used for recreational activities (walking, dog walking,
horse riding, swimming, gathering wild foods, angling, hunting,
etc.)

Sites that are neglected, abused, damaged, or unpleasant

Sites that feel dangerous or threatening

Sites that are disturbingly noisy
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Figure captions

Fig. 1. Land cover of the Guttau study area.
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Fig. 2. Perceptions of cultural services (light grey, without recreation), recreational services
(dark grey) and disservices (black) in the community. The x-axis indicates the number

of entries of a specific (dis)service by the 93 respondents.
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Fig. 3. Scatter plot of the two first axes of the multiple correspondence analysis (MCA). The

IF2 {31.649 %)

active variables (black) represent the ecosystem services perceptions of every

interviewee, and the supplementary variables (grey) are their social characteristics.
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Fig. 4. Maps of individual cultural (dis)services.
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Fig. 5. Aggregated patterns of cultural ecosystem (dis)services: Intensity (A), richness (B)

and diversity (C) of cultural services, and intensity (D) of disservices.
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Fig. 6. Scatter plot of the two principal factors of the principal component analysis (PCA).
Different colors and initials correspond to different types of land cover: F = forest; G
= grassland; WB = water body; S = settlement; C = cropland; Q = quarry. Numbers

correspond to the number of land cover units.
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