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ABSTRACT. Cultural ecosystem services constitute a growing field of research that is characterized by an increasing number
of publications from various academic disciplines. We conducted a semiquantitative review of publications explicitly dealing
with cultural ecosystem services. Our aims were: (1) to provide an overview of the current state of research, (2) to classify the
diversity of research approaches by identifying clusters of publications that address cultural ecosystem services in similar ways,
and (3) to highlight some important challenges for the future of cultural ecosystem services research. We reviewed 107
publications and extracted 20 attributes describing their type and content, including methods, scales, drivers of change, and
trade-offs between services. Using a cluster analysis on a subset of attributes we identified five groups of publications: Group
1, conceptual focus, deals with theoretical issues; Group 2, descriptive reviews, consists mostly of desktop studies; Group 3,
localized outcomes, deals with case studies coming from different disciplines; Group 4, social and participatory, deals mainly
with assessing preferences and perceptions; and Group 5, economic assessments, provides economic valuations. Emerging
themes in cultural ecosystem services research relate to improving methods for cultural ecosystem services valuation, studying
cultural ecosystem services in the context of ecosystem service bundles, and more clearly articulating policy implications. Based
on our findings, we conclude that: (1) cultural ecosystem services are well placed as a tool to bridge gaps between different
academic disciplines and research communities, (2) capitalizing on the societal relevance of cultural ecosystem services could
help address real-world problems, and (3) cultural ecosystem services have the potential to foster new conceptual links between
alternative logics relating to a variety of social and ecological issues.
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INTRODUCTION

The Millennium Ecosystem Assessment (Sarukhdn and
Whyte 2005) defined cultural ecosystem services as “the
nonmaterial benefits people obtain from ecosystems through
spiritual enrichment, cognitive development, reflection,
recreation, and aesthetic experiences”. Cultural ecosystem
services have been included in many other typologies of
ecosystem services and referred to variously as cultural
services (Constanza 1997), life-fulfilling functions (Daily
1999), information functions (de Groot et al. 2002), amenities
and fulfillment (Boyd and Banzhaf 2007), cultural and
amenity services (de Groot et al. 2010, Kumar 2010), or socio-
cultural fulfillment (Wallace 2007).

One broadly agreed upon characteristic of cultural ecosystem
services is their intangibility. Intangibility has been advanced
both as an explanation for their poor appraisal (Sarukhan and
Whyte 2005, Adekola and Mitchell 2011, Daw et al. 2011),
but also as an impetus for better consideration of them in the
future (Chiesura and de Groot 2003, Chan et al. 2011, Smith
et al. 2011). The physical, emotional, and mental benefits
produced by cultural ecosystem services are often subtle and
intuitive in nature (Kenter et al. 2011) and implicitly expressed
through indirect manifestations (Anthony et al. 2009). The
value assigned to cultural ecosystem services depends

therefore on individual and cultural assessments of their
contribution to well-being (Charles and Dukes 2007, Eicken
et al. 2009, Scullion et al. 2011). The Millennium Ecosystem
Assessment definition of cultural ecosystem services has been
criticized because it does not clearly separate, based on their
connectedness to the welfare of human beneficiaries, between
the above notions of services, benefits, and values (see Boyd
and Banzhaf 2007, Wallace 2007, Chan et al. 2012). Cultural
ecosystem services are frequently dependent on intermediate
ecosystem services (Fisher et al. 2009, Johnston and Russell
2011), and cultural benefits derive from final cultural
ecosystem services combined with other forms of capital
(Chan et al. 2011, Constanza et al. 2011).

Cultural ecosystem services are usually included under
nonconsumptive direct use values (Sarukhan and Whyte 2003)
and suffer from poor quantification and integration in
management plans (de Groot et al. 2005). With the exception
of recreational and aesthetic values (Chan and Ruckelshaus
2010) and cultural heritage and educational values (Kumar
2010), cultural ecosystem services are seldom reflected by
economic indicators (e.g., real estate prices) and are rarely
marketable (e.g., Carpenter et al. 2009, Martin-Lopez et al.
2009).
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Cultural ecosystem services are important in a wide range of
settings. Industrialized societies often value cultural
ecosystem services ahead of other services (Quétieretal. 2010,
Tielborger et al. 2010, Palomo and Montes 2011). Demand
for cultural ecosystem services is expected to further grow in
industrialized societies (Carpenter et al. 2009, Guo et al. 2010,
Ingold and Zimmermann 2011) owing to increasing budget
shares for recreation (Vandewalle et al. 2008). By contrast, in
traditional communities, cultural ecosystem services are
essential for cultural identity and even survival (e.g., Le Maitre
et al. 2007, Voora and Barg 2008, Brown and Neil 2011).
Although cultural ecosystem services are greatly valued by
diverse stakeholders and score highly in assessments of public
perceptions, they are sometimes sacrificed by decision makers
for economic and ecological reasons (de Groot et al. 2005,
Chan et al. 2011, Hendee 2011).

Cultural ecosystem services research engages disciplines
including ecology, economics, and the social sciences, and
uses a wide range of research approaches. Despite input from
multiple disciplinary, methodological, and theoretical
perspectives, there is broad agreement that a satisfactory level
of understanding of many important facets of cultural
ecosystem services has not yet been attained (de Groot et al.
2005, Beaumont et al. 2008, Gasparatos et al. 2011).
Moreover, many authors are increasingly sending signals that
cultural ecosystem services deserve attention beyond the label
of an Millennium Ecosystem Assessment category, but
nevertheless fail to address this problem convincingly. We
provide a semiquantitative literature review of publications
explicitly dealing with cultural ecosystem services. First, we
provide an overview of the current state of literature by
discussing the temporal trends, the geographical distribution
of case studies, the methods, and the background disciplines
of cultural ecosystem services research. Second, within the
diversity of research perspectives on cultural ecosystem
services, we identify clusters of publications that address
cultural ecosystem services in similar ways. Third, based on
our findings, we highlight some important challenges for the
future of cultural ecosystem services research.

METHODS

We conducted a comprehensive search of ISI Web of
Knowledge and of Scopus, using the search terms (1) "cultural
ecosystem service*", (2) "cultural services", and (3)" cultural
service*" AND "ecosystem service*" in order to identify
existing literature dealing specifically with cultural ecosystem
services. Moreover, a full-text search for the term "cultural
ecosystem service*" was performed in Science Direct.
Because a significant proportion of cultural ecosystem
services research is not published in peer-reviewed journals,
we supplemented the peer-reviewed literature survey by a
more subjective search of the 100 most-cited publications in
Google Scholar. By reviewing both peer-reviewed and other
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highly-cited sources, we hoped to provide a more
comprehensive review of the current state of cultural
ecosystem services research.

Following the searches, we limited the literature set to items
published between 2005 (coinciding with the publication of
the Millennium Ecosystem Assessment synthesis reports) and
January 2012. We excluded articles that mentioned cultural
ecosystem services only in the context of listing other
ecosystem services categories, articles in languages other than
English, publications that could not be located, and conference
abstracts. Some articles appeared in several academic
databases. We retained 104 publications for in-depth analysis,
to which we added three additional relevant publications
(Elmgyvist et al. 2010, Vandewalle et al. 2008, Vejre et al.
2010) that were cited in key papers. For full transparency, a
list of all publications is provided in Table Al.1 (Appendix
1). We acknowledge that these publications do not comprise
every single paper that mentioned cultural ecosystem services,
but they do allow us to gain a broad overview on the most
significant literature and to draw reliable conclusions on recent
approaches to cultural ecosystem services research.

For each publication we answered twenty questions that were
formulated in association with our research objectives and
were built upon preliminary literature reviews and expert
judgment (Table A2.1, Appendix 2). Questions sought to
gather basic information about the reviewed literature
including when, where, by whom, how, and why the research
took place. Other questions targeted critiques of the
categorization of cultural ecosystem services, namely the
inclusion of ecotourism as a cultural ecosystem service
(Kumar 2010) and the limited consideration of cultural
ecosystem services subcategories (Vihervaara et al. 2010b).
To gain a deeper understanding of the research field, we asked
to what extent recent themes such as economic versus
noneconomic valuation, ecosystem services bundling,
mapping, and multidisciplinarity were addressed.

All questions were initially tested and modified on a subset of
publications. Response categories were based on the
Millennium Ecosystem Assessment and other works (Table
A2.1, Appendix 2). For example, because some authors
consider both use and nonuse values of cultural ecosystem
services—including existence, bequest, and option values (e.
g., Gee and Burkhard 2010, Finnoff et al. 2012) and the
intrinsic value of ecosystems (e.g., Raymond et al. 2009,
Burkhard et al. 2012)—we considered these as a subcategory
of cultural ecosystem services. Publications could fall in
multiple categories in the case of seven questions (Table A2.1,
Appendix 2; for example, Maass et al. (2005) gathered
information at all four spatial scales considered). When
information relating to some of the questions was not provided
or did not apply to the text of the publication, the response was
classified as Not Applicable (Table A2.1, Appendix 2).
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We used descriptive statistics to identify how many
publications fell into which categories of the 20 extracted
attributes. We conducted a cluster analysis on 9 of the 20
questions that best addressed our objective of identifying
groups of publications that approach cultural ecosystem
services in similar ways (Table A2.1, Appendix 2).
Specifically, we ran an agglomerative hierarchical cluster
analysis using Euclidian distances and Ward’s method. Taking
into account all variables, this method starts by clustering
single elements (i.e., papers) into aggregates of two elements.
Next, it clusters the previous aggregates and does so, following
a bottom-up logic, until one cluster remains (Everitt et al.
2001). The premise is to minimize within-group variance and
maximize dissimilarities between groups. We chose Ward's
clustering because it is widely used and understood, and
readily interpretable. The quantitative assessment and its
interpretation were complemented by a qualitative reading of
the literature.

RESULTS

Overview and general patterns

The publications included 84 peer-reviewed articles, two
Millennium Ecosystem Assessment chapters, four full papers
presented at conferences, three book chapters, five PhD and
Master theses, three working publications and six reports
(Table Al.1, Appendix 1). Cultural ecosystem services is a
growing research field with an increasing number of
publications (Fig. 1). Thirty-nine publications acknowledged
the existence of cultural ecosystem services in less than 5%
of the text, and 42 publications discussed cultural ecosystem
services alongside other Millennium Ecosystem Assessment
categories in 5 to 25% of the text. These 81 papers generally
mentioned cultural ecosystem services within an enumeration
of the types of ecosystem services and provided little new
insight specifically on cultural ecosystem services. Eleven
publications devoted between a quarter and a half of the text
to cultural ecosystem services, and ten publications focused
on cultural ecosystem services in more than 50% and up to
75% of the text. Only five publications were entirely dedicated
to cultural ecosystem services (de Groot et. al 2005, Gee and
Burkhard 2010, Chan et al. 2011, Chan et al. 2012, Norton et
al. 2012). Publications dedicating more than half of their
content to cultural ecosystem services were typically
published after 2009. The publications came from eight
academic disciplines (Table 1); 72 publications contained case
studies, 32 included strong conceptual elements (e.g.,
Burkhard et al. 2012), and 21 were reviews.

We examined service providers, geographical distribution,
cultural ecosystem services subcategories, methods, and
drivers of change. Most publications named, as suppliers of
cultural ecosystem services, specific types of ecosystems
(n=54) such as coastal ecosystems or urban green areas, or
specific geographical areas (n=25). Fewer publications
focused on specific species (n=8) or specific stocks of
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Table 1. Number of publications according to the discipline
of the first author. (For three of the authors, information
regarding their disciplines was not available.)

Discipline Publications
(no.)

Biodiversity conservation and 45

ecology

Environmental management and 33

policy making

Others 10

(geography, social sciences,

engineering, chemistry)

Agriculture and forestry 9

Economics 7

natural capital and associated human activities (n=8). The
majority of the case studies were in the USA (n=12); the others
were in the UK (n=10), Germany (n=8), Spain (n=8), Australia
(n=4), and Finland (n=4) (Fig. 2). Sixteen case studies were
at the landscape scale (1000 to 9999 km?) while local (0 to
999 km?), regional (10,000 to 99,999 km?), and national or
global scales were represented each by approximately 20% of
case studies. The first three cultural ecosystem services
subcategories were investigated more often than all the other
eight subcategories put together (Fig. 3). Qualitative,
quantitative, and mixed methodologies were used across all
scales and regardless of disciplines, with a general preference
for mixed (n=42) and qualitative methods (n=38) rather than
quantitative ones (n=17). Sixty-four publications discussed
one or more specific drivers promoting change of cultural
ecosystem services, either directly (e.g., decision making,
management), or indirectly (land use, resource depletion) (Fig.
4).

Fig. 1. Number of publications per year.
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Elicitation and valuation

Thirty-five publications undertook or conceptualized
economic valuation of cultural ecosystem services, often in
relation to recreation and ecotourism. By contrast, twenty-
seven specifically argued against monetary valuation of
cultural ecosystem services. Where economic valuation was
undertaken, stated preference, revealed preference, and
market price methods were by far the most employed (Fig. 5).

Fig. 2. Regional distribution of case studies in the review.
Publications could have no entries or multiple entries if,
respectively, they contained no or multiple case studies.
Case studies located in Europe included three pan-European
studies (Ding 2009, Harrison et al. 2010, Vila et al. 2010).
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Forty-seven publications involved or envisaged involving
stakeholders to identify, assess, or otherwise value cultural
ecosystem services. More than half the reviewed items (n=55)
acknowledged the contribution of cultural ecosystem services
to well-being or health, particularly through mental benefits
(e.g., Niemeli et al. 2010, Tzoulas and James 2010) but these
were rarely quantified. Twenty publications presented maps
or ways to map cultural ecosystem services (e.g., Gonzdlez et
al.2010). Forty-two publications discussed trade-offs between
cultural ecosystem services and other services (e.g., Rodriguez
et al. 2006), but only thirteen publications explicitly
considered ecosystem services bundles (e.g., Raudsepp-
Hearne et al. 2010a).

Cluster analysis
Five clusters were chosen as a meaningful compromise
between generality and specificity of results (Fig. 6). The
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strength of the resulting clustering had an agglomerative
coefficient of 0.9 (1 being the maximum). We applied a top-
down logic when interpreting the cluster analysis. The top
node of the dendrogram (Fig. 6) generated two broad
categories based predominantly on the presence or absence of
a specified scale. The first group, called conceptual focus,
contained predominantly theoretical publications (n=25).
Such publications specified recommendations or advanced
theoretical frameworks for conceptualizing and evaluating
ecosystem services (e.g., Butler and Oluoch-Kosura 2006,
Carpenter et al. 2009, Daily et al. 2009, Seppelt et al. 2012).
These publications typically addressed challenging concepts
such as the questions of bundling in ecosystem services or the
suitability of noneconomic valuation techniques (e.g.,
Rodriguez et al. 2006, Viglizzo et al. 2012). This group tended
to pioneer new research directions, such as agricultural
production as a source of cultural and utilitarian cobenefits
(Swinton et al. 2007, Power 2010).

The cluster of descriptive reviews (n=25) contained mostly
papers that did not use quantitative methods and which
allocated up to one quarter of text length to cultural ecosystem
services. These publications rarely discussed trade-offs and
focused mostly on direct drivers of change. They typically
aimed to document, backed mostly by references, the range
and relative importance of ecosystem services delivered in
changing conditions by suppliers, and typically argued that
cultural ecosystem services needed more attention, thus
appealing for more research (e.g., Ljung et al. 2009, Kunz et
al. 2011, Lundy and Wade 2011).

The largest cluster of publications, localized outcomes (n=32),
dealt with case studies typically seeking to advance qualitative
arguments for the conservation of a particular ecosystem or
area (e.g., Kovarik etal. 2011). They ranged from publications
reporting the values and benefits associated with particular
locations (e.g., open spaces) (Wang et al. 2012) or ecosystems
(e.g., wetlands) (Moore and Hunt 2012) to those dealing with
the effects of specific threats (e.g., Schroter 2005, Burgess et
al. 2010, Klgve et al. 2011) or policies and management
approaches on place-based cultural ecosystem services (e.g.,
Nainggolan et al. 2011). Many of these publications discussed
conflicting situations (e.g., Vihervaara et al. 2010a) and trade-
offs between alternative development strategies (e.g., Lopez-
Hoffman et al. 2010). They mostly used information from
other research communities (sensu Q20, Table A2.1) (e.g.,
Norton et al. 2012).

Publications that placed people first, by quantifying
preferences and perceptions, were aggregated in the fourth
cluster, termed social and participatory (n=13). While the
previous clusters were mainly concerned with conservation
and development objectives, publications in this group
emphasized the social aspects of case studies (e.g., Kenter et
al. 2011, Palomo and Montes 2011), or considered the
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Fig. 3. Number of publications investigating different subcategories of cultural ecosystem services.
Publications could have no entries or multiple entries if, respectively, no or multiple subcategories were
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Fig. 4. Number of publications dealing with different
drivers of cultural ecosystem service change: (a) direct
drivers, and (b) indirect drivers. Some publications
discussed no drivers or multiple drivers.
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Fig. 5. Number of publications applying or discussing
different economic techniques used to value cultural
ecosystem services. Some publications approached none or
multiple of these techniques.
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Fig. 6. Dendrogram showing the five groups of publications identified by the cluster analysis.
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contribution of stakeholders to knowledge, emphasizing
participatory techniques (e.g., Brown et al. 2012).

The fifth cluster, economic assessments (n=12), was centered
around the present (e.g., Chiabai et al. 2011) or future (e.g.,
Dingetal. 2009) economic value of ecosystem services. Using
quantitative methods (econometric models, spatial valuation),
these case studies aimed to communicate factual, often
monetary, accounts of cultural ecosystem services to be
incorporated by policy makers (e.g., Zander et al. 2010,
Gonzalez et al. 2010).

DISCUSSION

Heterogeneous perspectives of cultural ecosystem
services research

Cultural ecosystem services have attracted attention in a wide
variety of publications, originating from multiple academic
disciplines, and employing heterogeneous approaches. The
heterogeneity in approaches to cultural ecosystem services
research may result from three interacting circumstances.
First, a diversity of approaches and apparent lack of
cohesiveness rightfully corresponds to the eclectic nature of
cultural ecosystem services (as described in the introduction).

Second, within all clusters, cultural ecosystem services tended
not to be the priority focus of research projects; rather, cultural
ecosystem services were considered as part of a broader
analysis. Therefore, cultural ecosystem services are often
assessed using methods initially designed to address broader
research questions, with the concept of cultural ecosystem
services loosely related to the actual research outputs. Cultural
ecosystem services being somewhat peripheral in most papers
is also indicated by the typically low proportion of text
dedicated to cultural ecosystem services (Q2).

Third, the multitude of perspectives on cultural ecosystem
services reflects the development of a relatively new field of
research that lacks a well-established, reproducible research
framework. Improved definitions and more widely
acknowledged methodologies and research agendas are
required. Cultural ecosystem services is a vibrant research
arena where incipient directions are starting to crystallize and
move away from the initial labels of a “generic” (Vihervaara
2010b) or even “residual” ecosystem services category—
encompassing everything that does not fit in the more
utilitarian classes of ecosystem services (Chan et al. 2012,
Daniel et al. 2012).

Drivers of change for cultural ecosystem services

Regarding the drivers of change in cultural ecosystem
services, published accounts are again diverse. We found that
the socioeconomic drivers impacting on cultural ecosystem
services provision (Q11) differ across countries (Q6), with
issues such as poverty and corruption (Lépez-Hoffman et al.
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2010, Glotzbach 2012) being predominant in relatively poor
countries, whereas cultural ecosystem services in
industrialized societies are more commonly affected by
drivers of change related to science or technology (e.g.,
through the development of renewable energies, agricultural
intensification, dam building) (Bullock and Collier 2011,
Busch et al. 2011, Tompkins et al. 2011). In a context where
more than half of all publications come from Europe and North
America (Fig. 2), such divergent trends between developing
and developed countries must not be forgotten, especially
given the tendency of Western cultures to underestimate the
importance of cultural ecosystem services for rural livelihoods
and identities (Bohensky et al. 2004).

Valuing cultural ecosystem services

The majority of cultural ecosystem services are placed outside
the methods of neoclassical economics (e.g., Chan et al. 2012)
but some researchers consider their value measurable since
they are expressed in human action (e.g., Boyd and Banzhaf
2007, Zhang et al. 2010). The Economics of Ecosystems and
Biodiversity initiative (2010a), for example, clearly
delineated a subset of cultural ecosystem services amenable
to traditional valuation: recreation, ecotourism, cultural
heritage, and educational values. Unsurprisingly, the most
frequently studied cultural ecosystem services (Fig. 3) are the
most easily quantifiable (e.g., Chan and Ruckelshaus 2010),
further deepening the gap between counting that which matters
to people and that which is easy to measure. Although
recreation and ecotourism are routinely considered as cultural
ecosystem services (e.g., de Groot et al. 2010), some authors
have argued that they should instead be classified as
provisioning services (Abson and Termansen 2011),
especially for communities strictly dependent on these
services (Rounsevell et al. 2010, Daw et al. 2011). An
overemphasis on recreation and ecotourism, although pointing
to a general helplessness towards measuring other cultural
ecosystem services, may lead researchers and policymakers
to assume that these represent cultural ecosystem services as
a whole, thereby contributing to an unconscious
marginalization of other important cultural ecosystem services
(Fig. 3, see also Liu et al. 2010, Seppelt et al. 2011). For
example, our review shows that cultural ecosystem services
often produce spiritual benefits, but these are not quantified.

Alternatives for valuing cultural ecosystem services

The adequacy of established economic techniques (Fig. 5) to
capture cultural norms and express plurality of values
(Sukhdev et al. 2010) remains contested (e.g., Kumar and
Kumar 2008, Klain 2010, Tielborger et al. 2010). Revealed
preference based monetary valuation is dependent on
consumers’ sovereignty and not on ecological conditions. For
example, the ease of accessibility is a crucial factor typically
included in the monetization of recreational services (de Groot
et al. 2010, Lautenbach et al. 2011). Moreover, cultural
ecosystem services cannot be split into discrete units for


http://www.ecologyandsociety.org/vol18/iss3/art44/

marginal valuation (Abson and Termansen 2011) or into
spatial units of actual cultural ecosystem services
“consumption” (Burkhard et al. 2012). To overcome these
problems, some authors recommend describing cultural
ecosystem services via ordinal classes (Seppelt et al. 2012),
or descriptors, such as "charismatic landscape" or "appropriate
diversity" (Norton et al. 2012). Proxies such as percentage of
land under protected status, donations to conservation
agencies (Rossler 2006, Raudsepp-Hearne et al. 2010b), the
presence of labeled products (Kumar 2010), tracing visible
manifestations of cultural ecosystem services on the physical
landscape (Bieling et al. 2012), or the number of studies about
an ecosystem (e.g., Tompkins et al. 2011) provide useful
alternatives for revealing the values ascribed to cultural
ecosystem services.

Given inherent problems with monetary valuation, many
authors increasingly focus on noneconomic deliberative
techniques (e.g., Daily et al. 2009, Turner 2010, Abson and
Termansen 2011) such as Delphi surveys (Edwards etal. 2012)
or the Q method (Kerr and Swaffield 2007). Some authors
specifically argue for using methods that reflect the
relationship between a specific cultural service and its user,
including personal experience, imagination, expectation, and
preference (e.g., Martin-Lépez et al. 2009, Gee and Burkhard
2010), thereby achieving an explicit psycho-cultural
perspective (Kumar and Kumar 2008). An increasingly
popular alternative to valuation is the spatial representation of
ecosystem services (Kumar 2010), which is frequently
associated with participatory mapping (Raymond et al. 2009,
Sherrouse et al. 2011, Plieninger et al. 2013) or photo-based
methods (Williams and Cary 2001, Sherren et al. 2010).

Bundling cultural ecosystem services

Bundling of ecosystem services (Q19) and its implications for
navigating trade-offs and synergies between services
constitutes another major challenge for the valuation of
ecosystem services (Bennett et al. 2009). However, our review
has shown that the concept of bundling has been embraced by
few cultural ecosystem services researchers. Many authors
still think primarily in a hierarchy of trade-offs between
different kinds of services (e.g., cultural versus provisioning),
rather than recognizing their potentially interlinked nature.
Authors who do consider bundles typically recognize the
existence of combinations of ecosystem services that flow
from particular landscapes (Carpenter et al. 2009) or
ecosystems (Dick et al. 2011, Whitfield et al. 2011),
interdependencies between different types of ecosystem
services (Hermann et al. 2011), and joint production of
services (Busch et al. 2011, Finnoff et al. 2012). Particularly
in the context of agro-ecosystems, the discussion of cultural
ecosystem services often is centered on their multifunctionality
and on studying several ecosystem services in parallel
(Swinton et al. 2007, Gordon et al. 2010, Lautenbach et al.
2011).
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Inclusion of cultural ecosystem services in decision
making

There is a debate about whether cultural ecosystem services
are properly considered in real decision contexts (e.g., Gee
and Burkhard 2010, Schaich et al. 2010). While many authors
consider cultural ecosystem services as under-studied and
under-regarded, some argue that literature on economic
valuation and planning recognizes cultural ecosystem services
more strongly than regulating and supporting services (Egoh
et al. 2007, Bennett et al. 2009, Wittmer et al. 2010). We
believe that these two positions may co-exist, in part due to
the tendency of cultural ecosystem services research to focus
on specific subcategories of cultural ecosystem services (Fig.
3) and not on the whole range of cultural ecosystem services.
As with the secondary focus on cultural ecosystem services in
terms of research agendas, cultural ecosystem services usually
serve as a complementary—rather than a leading—incentive
for orientating decisions. Nearly all studies recommended, to
some extent, the integration of ecosystem services in
management plans (Dominati et al. 2010, Kimmel and Mander
2010). However, few papers explicitly tackled the challenge
of accounting for socio-cultural values in ecosystem services
assessments (Raudsepp-Hearne et al. 20105, Tzoulas and
James 2010) or as stimuli for the conservation of biodiversity
(e.g., Khanetal. 2008, Haslett et al. 2010, Everard and Kataria
2011). Even fewer acknowledged the need to adapt
institutional arrangements to a nonutilitarian perspective (e.
g., Daily et al. 2009, Holt et al. 2011).

Cultural ecosystem services, multidisciplinarity, and
other schools of thought

Our results underlined that to gain a holistic understanding of
ecosystem services, economics, other social sciences, and the
humanities, are just as important as ecology (Table 1). Being
related to human perceptions, attitudes and beliefs, cultural
ecosystem services highlight powerful linkages with the social
sciences (e.g., Wallace 2007, Daily et al. 2009, Chan et al.
2012). Insights from psychology, anthropology and
behavioral studies, similar to those obtained by the social and
participatory cluster, move the focus from individual needs to
those fulfilled at a collective level (e.g., Chiesura and de Groot
2003, Turner 2010, Daniel et al. 2012). They highlight the
concrete contribution of cultural ecosystem services to human
well-being, public health (e.g., Dallimer et al. 2012) and
psychological experiences (Vejre et al. 2010). Despite this,
our review shows a low level of involvement of social
scientists in cultural ecosystem services research. As Fish
(2011) argued, cultural scholars may be more inclined to find
the concept of cultural ecosystem services in conflict with the
nonutilitarian and nonlinear meaning of “culture” from the
social literature and therefore may be reticent to adopting an
ecosystem services framework.

Collaboration and exchange with closely related fields of
research will be equally necessary. In our research, we
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uncovered a range of publications that partially overlapped
with the concept of cultural ecosystem services. However,
many of these studies were not identified in our literature
search because they did not use the terminology associated
with ecosystem services. Examples include studies on
people’s sense of place (e.g., Soini et al. 2012), work on
landscape preferences (e.g., Conrad et al. 2011), place
attachment (e.g., Brown and Raymond 2007), cultural heritage
(Tolentino 2007), and traditional knowledge (Yeo-Chang
2009). Our review thus reflects only a subset of literature about
nature’s intangible benefits to people, because parallel work
is taking place in other research communities that do not use
the term ecosystem services. Deeper engagement with
scientists working with alternative phrases such as landscape
values (e.g., Brown 2005, Haaland et al. 2011), community
values (Raymond et al. 2009), social values (Fagerholm and
Kiayhkod 2009), landscape services (Enengel et al. 2009,
Termorshuizen and Opdam 2009), visual qualities (Arriaza et
al. 2004), experiential values (Barthel et al. 2005), and amenity
values (Kerr and Swaffield 2007) could further strengthen the
methodological and philosophical foundations of cultural
ecosystem services research.

Literature on the relationships of people with cultural
landscapes appears particularly important (Giannecchini et al.
2007) as the awareness of services provided by a certain region
or land-use is increasing (Lamarque et al. 2011). Cultural
landscapes are a good point of departure (Vejre et al. 2010)
for cultural ecosystem services research not least because they
incorporate many of the concepts that fall outside the
Millennium Ecosystem Assessment framework. In our
sample, 41 out of 107 publications cited at least one reference
from typical “landscape journals”, such as Landscape and
Urban Planning, Landscape Ecology, or Landscape Research.
The mutual recognition between the ecosystem services
approach and (cultural) landscape research has been
acknowledged for some time (de Groot et al. 2005), and recent
work noted a similarity of scopes and potential for cross
fertilization (Schaich et al. 2010, Hermann et al. 2011, Gee
and Burkhard 2010).

FUTURE CHALLENGES AND CONCLUSION

Our review showed that there are various valid points of
departure within the cultural ecosystem services research field.
The emergence of five discrete research clusters reveals
plausible alternatives, i.e., distinct ways to conceptualize and
measure cultural ecosystem services that carry their own
achievements and flaws and provide researchers with rich
opportunities to learn and to adapt. A particular challenge is
to develop coherent approaches to cultural ecosystem services
research while remaining connected to the wider ecosystem
services research community. With a view to advancing
cooperation on cultural ecosystem services within the
scientific community and with practitioners, we propose the
following: (1) greater synthesis of the existing approaches to
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cultural ecosystem services found in different research
communities, (2) capitalizing on the societal relevance of
cultural ecosystem services to address real-world problems,
and (3) mobilizing cultural ecosystem services as a conceptual
bridging element between various social and ecological
constructs. Although universal, each of these challenges tends
to be better met by one of the five clusters.

First, cultural ecosystem services are well placed to bridge
gaps between different disciplines, research communities, and
intellectual heritages. Cultural ecosystem services is a
relatively young research field that does not wear the burden
of entrenched academic traditions or paradigms. The diversity
of research on cultural ecosystem services indicates scientific
dynamism but at the same time, the lack of a solid common
terminology and understanding. The five clusters carry the
danger of drifting into very specialized and potentially sealed-
off ways of thinking. Greater synthesis of these different
research approaches may help reduce the production of
disconnected understandings of cultural ecosystem services.
The divergent perspectives illustrated by the five clusters (or
by parallel research communities for that matter) should not
be in competition but, rather, should be complementary. For
example, cultural landscape research shares many objectives
with research on cultural ecosystem services which sometimes
uses similar elicitation methods as traditional social sciences.
Interdisciplinary case studies that have cultural ecosystem
services as a secondary concern (localized outcomes) are
benefiting from comprehensive studies that appeal for
research (descriptive reviews) or theoretical progress
(conceptual focus). Similarly, cultural ecosystem services are
caught in between the economic focus of economic
assessments and the socio-psychological perspective of being
social and participatory, while, in order to have a holistic
understanding of human—environment relationships, both
perspectives are needed. We stress that cultural ecosystem
services call for diverse elicitation and valuation methods
across multiple scales and types of societies, which is an
approach that offers opportunities for exchange and
innovation.

Second, capitalizing on the societal relevance of cultural
ecosystem services could help address real-world problems.
Practitioners and scientists alike recognize at least some
cultural ecosystem services as contributors to human well-
being, but also envisage integrating them in conservation
plans. Thanks to their interdependence with other ecosystem
services (Kumar 2010) and their intimately rooted familiarity
to the stakeholders of a given ecosystem, the “tacit” values of
cultural ecosystem services (Anthony et al. 2009) are an
accessible and effective vehicle for the multistakeholder,
holistic management of ecosystems. Authors have suggested
that including immaterial benefits in the management of
natural resources can improve the social acceptance and
legitimacy of management decisions (e.g., Leadley et al.
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2010). For example, the social and participatory research
cluster seems especially well positioned to use its secondary
focus on cultural ecosystem services to illustrate that the
aesthetic value of a landscape is indispensable in the eyes of
the broader public (Tielborger et al. 2010). On the contrary,
the factual accounts provided by the economic assessments
cluster and the localized outcomes cluster are less successful
in making cultural values key to environmental awareness,
collective action, and ecosystem stewardship (Hendee 2011,
Chan et al. 2012). Our research suggests that cultural
ecosystem services can be used as an effective foot in the door
for engaging actors who have different values and goals.

Third, cultural ecosystem services have the potential to foster
new conceptual links between logics relating to a variety of
social and ecological issues. The conceptual focus cluster is
best placed to have a positive effect on the development of
cultural ecosystem services research at a theoretical level. The
conceptual openness shared by these papers may reveal new
paths to reconnect humanity and nature in the twenty-first
century (Fischer et al. 2012). We believe that cultural
ecosystem services can serve as stepping stones in today’s sea
of ideas by, for example, creating congruencies between
social-ecological systems theory and the ecosystem services
framework. Cultural ecosystem services have the potential to
trigger the evolution of the ecosystem services framework in
a direction that more deeply engages people and accounts for
social values (Kumar and Kumar 2008). Thoroughly
accounting for cultural ecosystem services would help to
balance primarily economic considerations (Hearnshaw and
Cullen 2010) and facilitate a more inclusive social-ecological
approach by exploring the interactions between social and
ecological processes. In our view, mobilizing cultural
ecosystem services as binding elements between social and
ecological conceptual constructs meets the core idea of the
sustainability ideal.

Our review illustrates that literature on cultural ecosystem
services, while making conceptual advances, deals with many
topics and addresses cultural ecosystem services in a diversity
of ways. Within this diversity of concepts, measurements, and
valuations, five relatively distinctive foci of cultural
ecosystem services literature were found. The notion of
cultural ecosystem services has generated a myriad of ideas,
and, most likely, we will witness in the coming years the rapid
evolution of this research field. Based on our findings we
anticipate a future increase in papers that are social and
participatory or have conceptual focus. Embracing different
cultural ecosystem services research approaches, including
their vagueness and intangibility, may contribute to the
resolution of real-world problems in the management of
human—nature interactions.

Responses to this article can be read online at:
http://www.ecologyandsociety.org/issues/responses.
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Appendix 2

Table A2.1. Set of questions asked for every paper reviewed. The column “Cluster analysis” indicates whether the question was used
to inform the cluster analysis. When information relating to some of the questions was not provided or did not apply to the text of the
publication, the response was classified as “not applicable” with the exception of: Q1, Q2, Q3, Q16, Q17, Q19, Q20.

Question Response categories Based on Cluster
analysis
1 Year of publication Schaich et al. No
2010
2 Percentage of the text length of the paper <5% No
dedicated to CES without bibliography pages 5-25%
25-50%
50-75%
>T5%
3 Type of paper’ Case-study Schaichetal.  Yes
Conceptual 2010
Review
4 Discipline of first author Biodiversity conservation and ecology Vejre et al. Yes
Environmental management and policy making 2010
Others (Geography, Social sciences,
Engineering, Chemistry)
Agriculture and forestry
Economics
5 Supplier of CES' Specific geographical area Constanza et Yes
Specific type of ecosystem(s) al. 2011
Stocks of natural assets Vihervaara
One or multiple species 2010b
6 Country of the case study’ Seppelt et al. No



7 Scale of the case study’

8 Category of CES addressed by the
publicationsT

9 Is ecotourism considered/debated within the
CES category?

10 Methodology for CES
identification/elicitation*

11 Driver of CES change publications are
dealing with '

Local 0-999 km”

Landscape 1000-9999 km®
Regional 10000-99999 km*
National or global >100000 km*
Recreation and ecotourism
Aesthetic values

Spiritual and religious values
Educational values

Cultural heritage values
Bequest intrinsic and existence
Inspiration

Sense of place

Knowledge systems

Social relations

Cultural diversity

Yes

No

Quantitative

Qualitative

Mixed

Indirect drivers of change:
Socio-political

Economic

Science and technology

Demographic and culture and religion

Direct drivers of change:

2011

Vihervaara

2010b

Constanza et Yes
al. 2011

MA 2005 Yes
Burkhard et al.

2012

Raymond et al.

2009

Gee and

Burkhard 2010

TEEB 2010a No

Schaich et al. Yes
2010

MA 2005, p. No
64-67

MA 2005, p.



12 Does the paper undertake/
conceptualize/mention the economic valuation
of CES?

13 Method for economic valuation applied or
discussed in relation to CES'

14 Does the paper argue for a non-economic
valuation of CES?

15 Does the paper involve/conceptualize
involving stakeholders for assessing CES as in
participation?

16 Does it link CES to wellbeing or human
health?

17 Does the paper undertake or conceptualize
mapping of CES?

18 Does it mention/discuss trade-offs between
CES and other ES?

Improper management and overexploitation of
Resources

Land use/cover change

Climate change

Pollution

Invasive species

Yes/No

Contingent valuation

Market price and cost approaches
Travel cost method

Hedonic pricing

Benefits transfer

Choice experiment

Deliberative valuation

Yes/No

Yes/No

Yes/No
Yes/No

Yes/No

67-68

de Groot et al.

2010

de Groot et al.

2010

Kumar and
Kumar 2008
Sherrouse et
al. 2011
Seppelt et al.
2011

MA 2003
MA 2005
Constanza et
al. 2011
Constanza et
al. 2011
Seppelt et al.

Yes

No

No

Yes

Yes

No

No



19 Does it integrate CES in bundles of ES, does  Yes/No
it discuss/mention bundles?

20 Does the article use at least one reference Yes/No
from landscape ecology literature (in relation to
ES)?

2011
Raudsepp-
Hearne et al.
2010a
Constanza et
al. 2011

Schaich et al.

2010

No

1 Response categories to these questions are not mutually exclusive
1 Response categories to this question are mutually exclusive with the exception of Busch et al. 2012
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