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ABSTRACT. The ecosystem services framework has become one of the most important paradigms in forest planning and management
as a way to link the multiple provisioning, regulating, and cultural services derived from ecosystems and their benefits to human wellbeing. Recently, there have been multiple efforts in emphasizing the importance of cultural ecosystem services (CES). However, the
consideration of CES in management models remains a challenge. In the current context of increased demand for the joint supply of
multiple ecosystem services, we aim to evaluate which CES are currently promoted by European landowners, what their the future
could be, and which factors support or hinder these processes. Our findings are based on a survey of 1182 forest landowners from 25
European countries. By using a mixed-method approach that combines descriptive, ordination, and cluster analysis with qualitative
data, our results reveal that CES are currently of high relevance in European forests and forest owners and managers have a generally
positive attitude toward further promotion of CES through forest management. There is a high degree of synergy between CES, which
suggests that many of them could be jointly promoted. Our analysis further identifies the existence of four differentiated types of forest
owners based on their attitudes and management in relation to CES. These groups also differ in regard to the challenges and barriers
they perceive in relation to forest CES. These diverse perspectives among Europe’s landowners suggest the need for different strategies
that satisfy the diverse context-related social-ecological needs required to further promote CES in European forests.
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INTRODUCTION
Forests provide multiple ecosystem services such as timber,
carbon sequestration, hydrological regulation, and recreation
(MEA 2005). A strong focus on one single service, for example,
on timber production, typically tends to cause trade-offs with
other ecosystem services and generates a negative impact on some
of them, like reducing biodiversity levels (Duncker et al. 2012).
In contrast, a management that enhances the multifunctionality
of the forest, i.e., by promoting the structural heterogeneity and
increasing accessibility of forests, tends to create synergies and
promote multiple ecosystem services simultaneously, at the cost
of reducing timber production from its maximum potential
(Felipe-Lucia et al. 2018).
References to the multiple values forests entail for society
(including but also beyond timber) go back far into the history
of discussions about sustainable forest management (Von
Carlowitz 1732), and the many ecosystem services forests provide
have been a topic in both research and policy making already in
the 19th century in Europe (Pistorius et al. 2012). Scientific/
professional forestry that evolved at that time was, however, also
criticized for sidelining some ecosystem services in seeking
efficiency and sustainable timber supply (Scott 1998, Winkel
2012). Partly in relation to this critique, but also in response to
the increasing social demand for multiple forest ecosystem
services and the development of landscape approaches (Bieling
2004, Plieninger et al. 2015), the last decades have seen the
development of various forest management concepts
emphasizing the importance of multiple functions or ecosystem
services. These would include concepts such as multifunctional
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or multiuse forestry (Hall 1963, Borrass et al. 2017, HoogstraKlein et al. 2017), retention forestry (Gustafsson et al. 2020), or
integrated forest management (Kraus and Krumm 2013, Maier
and Winkel 2017, Sotirov and Arts 2018).
Forest owners and managers (collectively referred to as forest
operators hereafter) play a key role in the supply of forest
ecosystem services because they are the main decision makers
regarding forest planning and management. Their management
will impact the structure and composition of the forest,
determining their capacity to deliver multiple ecosystem services
(Schaich and Plieninger 2013, Rendenieks et al. 2015). What
management decisions they make depends on several factors.
These decisions are largely rooted in personal values and
perspectives, which go beyond economic profit and combine
several other aspects like personal preferences, past experiences,
cultural identities, and social norms (Hugosson and Ingemarson
2004, Urquhart et al. 2012, Maier and Winkel 2017, Torralba et
al. 2018). When engaged, local forest operators have proof of
their potential as capable forest stewards, contributing to the
sustainable and multifunctional management of forests (PorterBolland et al. 2012, Estrada-Carmona et al. 2014, IMFN 2020).
In Europe, the situation of forest operators is very heterogeneous.
In relation to land tenure, approximately half of the European
forest surface belongs to private forest owners (Hirsch and
Schmizhüsen 2010). However, there are countries where private
ownership is predominant (i.e., France, Finland, or Austria),
countries where private and public ownership are balanced (i.e.,
Belgium, Germany, or Latvia), and countries where public land
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is predominant (i.e., Sweden, Czech Republic, or Bulgaria).
Further differences exist in relation to the socio-demographic
characteristics of forest operators, the size of their properties, and
their level of organization (Hirsch and Schmizhüsen 2010, Pulla
et al. 2013). From a policy perspective, this complex landscape
needs to be carefully considered for designing policies and
instruments focused on promoting a multifunctional
management of the forest.
Although the need to provide multiple forest ecosystem services
or functions is frequently underlined in European forest policy
documents, as in the EU forest strategy (EC 2006), there is a
continuous debate in how far such political ambitions are
translated into instruments that promote forest management for
multiple services (Winkel and Sotirov 2016, Borrass et al. 2017).
This holds particularly true for cultural ecosystem services (CES),
the nonmaterial benefits society obtains from ecosystems, which
lag behind in both practical support and policy mechanisms in
relation to other ecosystem services. Although forest ecosystem
services have been integrated in forest related policies (such as the
EU Biodiversity Strategy, EU Forest Strategy, Common
Agricultural Policy, and the Green Infrastructure Strategy),
specific references to CES at the EU level are only made in the
Rural Development Regulation (EC 2013) and in the EU Forest
Action Plan (EC 2006), and this recognition is restricted to the
context of tourism and recreation.
There are several reasons for the lack of policy support
mechanisms at the EU level regarding CES. First, competencies
in the various policy sectors are differently shared and distributed
between the EU and member states. Forestry is the responsibility
of the member states while other important associated sectors,
like water, are shared between EU and the states (Schleyer et al.
2015, Bouwma et al. 2018). Determining which governance level
has the responsibility to develop policies on CES in forests is not
an easy task, especially regarding CES such as recreational
hunting. Second, CES are mostly referred to in an environmental
context, which fuels the power asymmetries between economicoriented policy stakeholders, who might resist the adoption and
mainstreaming in policy documents of concepts coming from
environmental-oriented policy stakeholders (Turnpenny et al.
2014, Bouwma et al. 2018).
At a national level, in Europe the main focus falls on recreation,
tourism, harvesting of wild products (particularly mushrooms
and berries), hunting, and cultural/historical heritage (Appendix
1). It should also be kept in mind that in the EU, forest policy
competence does not only lie at the national level, but often also
at the subnational or regional level, as is the case with Austria,
Belgium, Germany, Italy, Spain, and the UK (Lazdinis et al.
2019). Although there are several legislative policy mechanisms
addressing CES, economic incentives for landowners to promote
cultural values of forests do not yet exist. Most economic support
is directed to timber production, and payments for ecosystem
services usually target regulating services such as water services,
biodiversity, or carbon sequestration (Wunder et al. 2019). In
Finland, recreational benefits appeared as a spin-off of payments
for ecosystem services schemes directed at biodiversity in the
Forest Biodiversity Programme for Southern Finland because
research has shown that the public appreciated mature forests
with little signs of forests management (Mäntymaa et al. 2018).

The reasons for the spare references to CES in policies also relate
to theoretical, practical, and methodological challenges intrinsic
to CES quantification, valuation, and integration in long-term
management plans (Chan et al. 2012, Satz et al. 2013). CES are
inherently subjective (they mean something different for different
groups of people), pluralistic (the importance of a given CES
varies in different value-domains), interdependent (they
inextricably influence each other), and in many cases lack a proper
framework for a monetary economic translation. CES are
intimately linked to regulating and provisioning ES, and emerge
from the context-related interactions between the individual and/
or the group, and the ecosystem (Chan et al. 2016).
Demand for CES is strongly on the rise in Europe as a direct
consequence of processes like urbanization, changes in lifestyle,
and increase of environmental awareness, both from forest
operators and society (Kanowski and Williams 2009, Satz et al.
2013, Cáceres et al. 2015, Wolff et al. 2015). This creates an
opportunity to increase political support and societal
appreciation of forests, while opening the window for innovation
in the promotion and use of CES in forests. On the other hand,
sophisticated promotion of CES in forests can also generate
conflicts in relation to the use of the forest, particularly when
these innovation processes leave key groups behind (Tyrväinen et
al. 2017). Currently, very little is known about the uses of and
management for CES in privately owned forests of Europe beyond
some local and regional-level studies (i.e., Urquhart et al. 2012,
Hendee and Flint 2014). Similarly, there are few public support
programs that target promotion of CES in forests, and these are
focused on those services that are easy to assess and consider
market-based instruments such as recreation or aesthetic
appreciation (Satz et al. 2013, Cooper et al. 2016).
In this context, we performed a Europe-wide survey targeting
forest owners and managers with the following objectives:
1. To provide an overview of the current state and potential
role of CES in European forests.
2. To assess synergies and trade-offs as perceived by forest
operators in relation to CES.
3. To identify the different groups of forest operators in
relation to their attitudes toward CES.
4. To uncover the barriers and limitations that hinder CES in
Europe, and to identify potential pathways and strategies to
overcome them.
METHODS
Survey design and data collection
Our survey included 16 questions that explored diverse factors
related to forest management and CES (Appendix 2). The survey
elicited which CES are currently relevant in the forest (by asking
which activities providing nonmaterial benefits usually take place
in the property) and which CES could potentially be further
promoted in the forest (by asking which activities providing
nonmaterial benefits could potentially take place on the
property), given the appropriate context. Our understanding of
CES was inclusive, considering a plurality of values that are
associated with the relationships between individuals/groups and
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the ecosystem (Pascual et al. 2017). Thus, our classification of
CES departed from the Millennium Ecosystem Assessment
(MEA 2005), but went on to cover a broad range of activities
associated with forest, including, i.e., beekeeping, which is directly
associated with pollination, but is additionally related to
nonmaterial benefits such as cultural identity, spirituality, or
recreation (Hill et al. 2019). Because the survey was focused on
forest operators’ perspectives, it could only capture the activities
that different users carry out in the forest, but not the specific
nonmaterial benefits derived from them. As such, the final list of
CES considered in the survey was the result of a series of
deliberate discussions around which activities related to CES take
place in European forests (Table 1), but do not cover some relevant
CES derived from the nonuse of the landscape (like existence
value).
The survey was available in 20 languages (Bulgarian, Croatian,
Czech, Dutch, English, Estonian, Finnish, French, German,
Hungarian, Italian, Latvian, Lithuanian, Polish, Portuguese,
Romanian, Slovak, Slovenian, Spanish, and Swedish), and was
translated and distributed through different forest owners’ and
managers’ associations working at the EU level: the European
Landowners’ Organization (ELO), Copa-Cogeca, the Confederation
of European Forest Owners (CEPF), the European Federation
for Hunting and Conservation (FACE), the International Council
for Game and Wildlife Conservation (CIC), and the European
Historic Houses Association (EHHA). The specific formulations
and categories provided in the survey were in some cases adapted
in a preliminary iterative process to match the specific languagecontext of the different countries. The survey was distributed
online between November 2017 and February 2018 by email and
social media via national contact points, targeting all members
of those organizations owning or managing forests.
The number of survey responses received was 1322. However,
responses of participants not owning or managing forest land in
Europe were not included in the analysis, which led to a reduction
of the sample. Eventually, 1186 questionnaires were included in
the analysis, including many properties that combined forests with
patches of other land uses (grasslands, croplands, water bodies,
etc.). All answers were translated by ELO and coded by the first
two authors. Table 1 shows the main variables analyzed and the
corresponding questions in the survey questions.
Data processing and analysis
We adopted a mixed-method analytical approach to assess and
analyze the data collected in the survey. In a first analytical step,
we used descriptive statistics to provide a general overview of the
current state of CES in Europe for each of the variables assessed
in the survey: socio-demographic information, integration of CES
in management plans, existing facilities and management actions
supporting CES, diversity of habitats, and current and potential
CES in the forest.
A qualitative approach was used to assess the costs and barriers
for further CES implementation, and the demands for policy
support in relation to further CES promotion. Inductive coding
was used to establish different categories for the two open
questions. Coding was split between the two first authors in two
separate coding rounds. The process led, through a series of
deliberative discussions, to the establishment of five categories of

costs and barriers, and eight types of policy measures for the
promotion of CES promotion (Table 1). This qualitative data was
used in the following analytical steps to augment and aid in the
interpretation of the results, nuance the typology of forest
operators, and outline the potential strategies to engage each type
of forest owner.
In a second step, we assessed how the different CES relate to each
other in relation to current and potential supply. This analysis
allowed us to see which CES tend to enter into conflict with each
other (trade-offs) and which ones tend to co-occur (synergies). To
do so, we performed two principal component analyses (PCA).
One PCA was done for the current CES in the forest, and one for
the potential CES that could be incorporated. We used as input
data the current and potential presence/absence of each of the
CES categories (Table 1).
In a third analytical step, we performed a hierarchical cluster
analysis (HCA) to identify whether there exist or not different
groups of forest operators in relation to their management and
attitudes toward CES. To do so, we used as input data the
explicative factors (eigenvalue > 1) from the two PCAs (five
factors from the PCA on current use of CES and the two factors
extracted from the PCA on potential future CES use) as clustering
variables. To build the clusters we used the Euclidean distance
and Ward linkage method in order to maximize the separation of
each new cluster while minimizing the inner dispersion in each
cluster (Ward 1963).
In a fourth analytical step, we characterized the identified groups
in the cluster analysis. To do so, we performed a Kruskal-Wallis
test, which assessed the differences between the different groups
of forest operators in relation to: total number of current and
potential CES, types and amount of facilities, supporting
management actions, level of integration of CES in management,
diversity of habitats, age, gender, and country of origin (for this
last variable, for representativeness reasons we only included those
countries with large representation in the dataset). We selected
the Kruskal-Wallis test because of the dataset’s internal
heterogeneity and lack of normal distribution within the different
groups of forest operators. All statistical analysis were made using
the software Xlstats (Addinsoft 2009).
RESULTS
Overview and current state of CES in European forests
The 1186 responses of the dataset were distributed across 28
European countries. However, the response rate was
geographically uneven, with approximately 80% of the responses
concentrated in eight countries: France, Germany, Finland,
Estonia, Sweden, Austria, Latvia, and Portugal (Fig. 1). The
respondents were mostly men (82.2%), between 51 and 70 (49.3%)
or 31 and 50 years (31.3%; Fig.1). The age and gender distribution
in the dataset mirrored the heterogeneous characteristics of forest
operators in Europe (Hirsch and Schmizhüsen 2010, Pulla et al.
2013). In relation to the different habitats present in the property,
our results showed that several properties combined forests with
patches of grasslands or croplands, and to a lesser extent with
different types of water bodies (Fig. 1).
Around 40% of the respondents stated that CES are to some
extent integrated in their management plans (Fig. 1). On average,
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Table 1. Variables and categories analyzed from the survey. CES = cultural ecosystem services.
Variable

Original question

Type of question

Categories

Current CES

Which of these activities
currently take place on the
land/site(s) you manage?

Multiple choice (multiple
answers permitted)

Beekeeping
Hunting
Recreational fishing
Wild products harvesting
Provision of accommodation
Sports / Exercise
Dog walking
Horseback riding
Bird / Nature watching
Aesthetic experiences
Artistic activities
Spiritual enrichment
Cultural / Historical sites
Outdoor education
Research
Farming

Potential CES

Could the site/area that you
manage deliver any more of
these activities if you
received additional
incentives?
What infrastructure is in
place in your land/site(s)?

Multiple choice (multiple
answers permitted)

Existing facilities and
infrastructure that promote
CES supply

Multiple choice (multiple
answers permitted)

Management actions
supporting CES supply

What types of actions do you Multiple choice (multiple
put in place to support CES answers permitted)
on your land/site(s)?

Habitats present on the
property in addition to
forests

Please describe the types of
habitats/features present on
the land which you manage

Degree of integration of
CES in forest management

To what extent are CES
integrated in the long-term
planning of the land/site(s),
which you manage?
Costs and barriers for further Do any particular activities
CES implementation in
represent an obstacle/
forest management
challenge to the land/site(s),
which you manage?

Policy support for further
CES promotion in forest
management

†

Are there any costs linked to
the delivery/support of CES
on your land/site(s)?
In which ways do you think
public authorities could help
land owners/managers to
deliver/support more?

Multiple choice (multiple
answers permitted)

Multiple choice (one answer
permitted)
†

Open-ended question

†

Presence of access roads
Presence of trails and paths
Presence of toilets
Presence of parking facilities
Presence of walkways/bridges
Presence of signage
Designated area for accommodation
Road/trail maintenance
Additional garbage disposals
Control of invasive species
Outdoor learning programs
Adaptation of management practices
Habitat management
Coastal areas
Wetlands
Water bodies, i.e., rivers, lakes
Arable land
Grazed land
Don’t know
Not at all
Slightly
Significantly
Costs related to the maintenance of facilities
Costs related to administrative and bureaucratic processes
Costs related to waste disposal
Obstacles related to the control of forest users
Obstacles related to the management of the land

Open-ended question

†

Open-ended question

Economic/financial direct or indirect support
Change in planning and management regulations
Education and training support
Relief in bureaucratic and administrative processes
Increase of public awareness and support for all forest
ecosystem services
Political support and public recognition
Support for facilities development and implementation

The answers from these questions were analyzed and inductively coded into the displayed categories.

a high number of management actions was carried out, the most
common being the maintenance of trails and paths within the
forest (Fig. 1). We inquired about which facilities were present

supporting CES. The most common facility were roads giving
access to the property, followed by marked trails and paths within
the property (Fig. 1).
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Fig. 1. Descriptive statistics of the respondents, their land, and management practices. CES = cultural ecosystem services.

The respondents identified a large series of barriers for further
fostering CES. The content of those answers was analyzed and
grouped into different types of costs and obstacles. The identified
types of costs were those related to the maintenance of facilities
(n = 237), those related to administrative and bureaucratic
processes (n = 129), and those related to waste disposal (n = 92).
In relation to the obstacles, we identified two main types: first,
those obstacles related to the control of forest users, which mainly
account for users’ behavior-related problems, like littering,
damaging of the forest, or access to restricted areas of the forest
(n = 374); second, those obstacles related to the management of
the land, which mainly accounts for problems related to balancing
and reconciling multiple uses in the forest (n = 362).
In relation to the potential supporting mechanisms that would
incentivize CES, the respondents identified several potential

measures. These were grouped into different categories:
economic/financial direct or indirect support (n = 168), change
in planning and management regulations (n = 112), education
and training support (n = 55), relief in bureaucratic and
administrative processes (n = 48), increase of public awareness
and support for all forest ecosystem services (n = 47), political
support and public recognition of forest and forest operators as
stewards of sustainability (n = 39), and support for facilities
development and implementation (n = 33).
In relation to the CES present in European forests, the analysis
showed a current wide range of CES (mean ± SD: 5.8 ± 3.3). The
most frequent CES was hunting, but there were seven other CES
that appeared in more than 40% of the answers. These CES were
research, wild products harvesting, farming, outdoor education,
and sports (Fig. 2).
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Table 2. Factor loadings derived from the principal component analysis for current cultural ecosystem services
(CES). For each variable, values in bold correspond to the factor for which the squared cosine is the largest.
F1 - CES
simultaneity

F2 - Focus
on hunting

F3 - Focus
on farming

F4 - Focus on
accomodation

F5 - Focus
on fishing

0.309
0.250
0.044
0.476
0.464
0.662
0.640
0.477
0.637
0.751
0.541
0.530
0.610
0.768
0.217
0.253
4.292
26.825

0.123
0.548
0.118
0.332
-0.161
0.201
0.254
0.384
-0.145
-0.420
-0.117
-0.135
-0.097
-0.392
0.313
0.368
1.344
35.223

0.346
0.215
-0.701
0.147
-0.110
0.002
-0.228
-0.096
0.046
0.082
-0.121
-0.274
0.287
0.058
0.015
0.487
1.173
42.554

0.254
-0.043
0.040
-0.234
0.558
-0.034
0.021
0.102
-0.127
-0.367
0.501
0.036
0.244
-0.349
-0.180
-0.130
1.080
49.303

-0.272
-0.268
0.509
-0.223
-0.121
-0.076
0.122
0.483
0.094
0.006
-0.060
-0.063
0.059
0.013
-0.417
0.313
1.014
55.644

Beekeeping
Hunting
Recreational fishing
Wild products harvesting
Provision of area for accommodation
Sports / Exercise
Dog walking
Horseback riding
Bird / Nature watching
Aesthetic experiences
Artistic activities
Spiritual enrichment
Cultural / Historical sites
Outdoor education
Research
Farming
Eigenvalue
Cumulative %

Fig. 2. Percentage of respondents indicating current and
potential cultural ecosystem services (CES).

forests with few or no CES. CES positively related to this
factor included sports, dog walking, bird/nature watching,
aesthetic experiences, and outdoor education.
2. Focus on hunting (Table 2, F2): This factor differentiated
those forests where hunting played an important role from
those where hunting did not take place. Hunting showed
negative associations with CES like aesthetic experiences,
outdoor recreation, and horseback riding.
3. Focus on farming (Table 2, F3): This factor indicated the
role of farming in forests. Farming showed a strong negative
association with recreational fishing.
4. Focus on accommodation (Table 2, F4): This factor
indicated the relevance of providing area for accommodation
in forests. It showed a positive association with artistic
activities and a weak negative association with outdoor
education and aesthetic experiences.

When asked which CES could be further supported if they were
incentivized, the results showed that forest operators were rather
open to a larger presence of CES (mean ± SD: 4.6 ± 4.4). All the
suggested CES in the survey were positively considered by at least
15% of the respondents (Fig. 2).
Synergies and trade-offs between CES uses
The PCA on CES present in the forest allowed the identification
of five factors explaining the covariability in CES (Table 2). We
selected the first five factors for the interpretation based on the
eigenvalues (eigenvalue > 1). For each factor, positive or negative
values would indicate how each CES relate to each other, while
higher or lower absolute values would indicate the relative
importance of each CES in that factor. Based on these criteria,
these five factors represented the following:
1. CES simultaneity (Table 2, F1): This factor showed many
positive associations, differentiating those forests where
multiple CES were simultaneously supplied from those

5. Focus on recreational fishing (Table 2, F5): This factor
indicated the role of recreational fishing in forests. This CES
showed a positive association with horseback riding and a
negative association with research activities.
To assess attitudes and willingness toward further CES, we
performed a PCA with all the presence/absence of all potential
CES. Based on the factors’ eigenvalues (eigenvalue > 1), we
selected two factors for interpretation (Table 3). Each of the
factors represented the following:
1. Interest in diverse CES (Table 3, F1): This factor showed
many positive associations, differentiating those forests
where owners and managers would be willing to facilitate
multiple CES from those forests with little or no wish for
further CES.
2. Interest in hunting (Table 3, F2): This factor differentiated
those forests where hunting could take place in the future
from those forests where hunting would not take place.
Hunting showed negative associations with the majority of
other CES.
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Table 3. Factor loadings derived from the principal component
analysis for potential cultural ecosystem services (CES). For each
variable, values in bold correspond to the factor for which the
squared cosine is the largest.

Beekeeping
Hunting
Recreational fishing
Wild products harvesting
Provision of area for accommodation
Sports / Exercise
Dog walking
Horseback riding
Bird / Nature watching
Aesthetic experiences
Artistic activities
Spiritual enrichment
Cultural / Historical sites
Outdoor education
Research
Farming
Eigenvalue
Cumulative %

F1 - Interest in
diverse CES

F2 - Interest in
hunting

0.583
0.519
0.551
0.645
0.562
0.690
0.678
0.645
0.679
0.678
0.670
0.650
0.596
0.668
0.551
0.535
6.182
38.640

0.273
0.641
0.131
0.339
-0.286
-0.036
0.142
0.153
-0.068
-0.111
-0.438
-0.379
-0.340
-0.247
0.136
0.303
1.384
47.288

Grouping and characterizing forest owners and managers
The HCA based on the factor loadings from the explanatory
factors from the two PCAs classified forest operators into four
main groups (Fig. 3A). Kruskal-Wallis tests showed that these
groups significantly differed in the total number of CES in the
forests they own/manage, willingness toward future CES, the
amount and types of infrastructure and management actions in
place supporting CES, and the number of different habitats
present (Fig. 3B). We also assessed the potential influence of age
or gender, but the analysis showed that they had no influence.
Similarly, we assessed the potential influence of the country where
the forest was located for the eight countries that concentrated
most of the responses (Fig. 1). The results also showed that this
factor did not have influence.
Based on this characterization, we can distinguish four main
groups of European forest owners and managers (Fig. 3C):
. Group 1: those owning or managing forests with multiple
CES, where further CES could potentially be promoted in
the future.
. Group 2: in contrast to the first group, these people own or
manage forests with few or no CES, and are not open to
CES in the future.
. Group 3: those who, similarly to the first group, manage
forests with multiple CES, but are not open to further CES
in future.
. Group 4: those who manage forests with little or no current
CES, but are open to CES in the future.
DISCUSSION
Current state of CES in European forests
Our survey shows a rather heterogeneous picture in relation to
CES in Europe’s forests, with a wide range of CES being

harnessed, but also in relation to the facilities in place and
management actions to support CES use. Europe’s forests provide
a high diversity of CES, with seven CES being present in more
than 40% of the cases (hunting, wild products harvesting,
research, farming, outdoor education, sports/exercise, and
aesthetic experiences). Especially abundant are those CES that
yield some material benefits and/or potential direct economic
revenues. Among these CES, hunting stands out, but also wild
products harvesting, beekeeping, or farming (although farming
likely takes place in farmland patches within the property). Also
relevant are those CES that comprehend important values in
supporting local actors’ personal attachment and cultural identity
with the forests. Our study also highlights the important role that
forests are taking as places for recreation, while showing the
increasing importance of forest for knowledge production
(education and research).
However, if the results show a rather high relevance of CES in
European forestry, our data show that there is a considerable space
for further promotion of CES, given the appropriate incentives
and conditions. That is especially relevant for those CES where
willingness for future implementation exceeds their current
supply. These are bird/nature watching, beekeeping, horseback
riding, spiritual enrichment, provision of area for accommodation,
artistic activities, and recreational fishing. Most of these CES
have in common that they require either making the forest more
accessible to new users (bird/nature watching, spiritual
enrichment) or specific knowledge that is not necessarily related
to forestry activity (beekeeping, horseback riding, recreational
fishing).
Synergies and trade-offs between CES
Our analysis allows us to discriminate forest owners and managers
into two basic groups: those managing forests where multiple CES
co-occur, and those with few or no CES (Table 2). We could
therefore infer that CES tend to create positive associations
among each other. These results are consistent with other studies
that show that CES are the ES category that generate more
synergistic associations (Howe et al. 2014, Andersson et al. 2015).
These synergistic dynamics of CES should be capitalized on as
part of policy instruments. Single policies that target one or a few
CES have a high potential to additionally and simultaneously
promote multifunctionality and diverse nonmaterial benefits in
European forests.
Not all CES are fully complementary though, and we identified
diverse trade-offs between CES. Although there is a bundle of
CES that jointly appears in most CES interactions (Table 2: bird/
nature watching, aesthetic appreciation, artistic activities,
spiritual enrichment, and outdoor recreation), this group of CES
often enters into conflict with hunting, recreational fishing,
farming, or the provision of accommodation. These CES all have
in common the requirement for limited access of the public to
some part of the land, which would then restricted permanently
or temporarily for a single use by a small group of actors. These
trade-off patterns were evident in the survey with multiple
responses making a direct reference to the existing conflict
between hunting and other CES, for example, “To me, because of
the great movement of humans and animals (dogs), hunting and
game keeping is totally impossible in many localities” (forest
owner from Czech Republic, male, 25–30 years). Another clear
example was, “Mushroom picking, jogging, orienteering, biking,
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Fig. 3. Types of forest owners and managers. (A) Dendrogram classifying forest owners and managers in four
main groups based on their attitudes toward current cultural ecosystem services (CES). (B) Group comparisons
(Kruskal-Wallis tests) between the different groups of forest owners and managers. For each variable, groups
with significant different mean (p < 0.05) have a different superscripted number. (C) Characterization of the four
groups of forest owners and managers.
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horse-back riding can enter into conflict with the hunting
activities taking place on the estate. They also generally reduce
the level of tranquility of wild game in the forest and can even
cause them to increase the damage done to certain forestry
infrastructure, i.e., forest fencing” (forest owner from UK, male,
51–60 years).
Our analysis of the obstacles and barriers perceived by forest
operators suggest that these conflicts are not exclusive to those
CES that limit free access to the forest, but are often extended to
all forest ecosystem services that sometimes require similar
exclusion of part of the land, i.e., timber production or
biodiversity conservation. This is consistent with findings from
previous studies (Joshi and Arano 2009, Hendee and Flint 2014),
indicating that forest owners and managers implementing an
active management of the forest (focused on timber extraction),
have similar conflicts with CES. In our survey, this position was
clearly stated in some answers, like, for example, “High visitor
numbers, illegal parking, environmental pollution, make it
impossible to correctly protect the working area. People are
increasingly ignoring the barriers, an increasingly trespass
without asking nor consent (horse riding, cycling geocaching,
motor biking, model airplanes, drones, mass snowshoeing events
(tourist events etc.)” (Forest owner from Austria, male, 41–50
years). These trade-offs indicate first, the need for transparent
assessments on synergies and trade-offs among forest uses in
Europe because not everything can be done at the same time
(Tyrväinen et al. 2017). Second, in order to promote CES (and
other forest ecosystem services), planning strategies should not
only focus on forest operators, but also on the broader society
and the way they engage with forests, especially in relation to
recreation. Institutions have a large role to play in generating
spaces and strategies that increase a common stewardship of the
landscape (Enqvist et al. 2018), which allow a multifunctional
management of the forests that satisfies the needs and motivations
of the different types of users and beneficiaries of the forests.
Engagement strategies for different types of forest owners and
managers
We identified four clearly differentiated groups of forest operators
in relation to their attitudes toward CES (Fig. 3). These groups
also differ in how diverse the habitats are within the property they
own or manage, and how integrated CES are in their forest
management. Their views on CES are likely not casual. As has
been identified in previous studies, what forest operators decide
relates to multiple individual motivations, often shared in
communities (Bieling 2004, Hugosson and Ingemarson 2004, Steg
et al. 2011, Sorice et al. 2014). Motivations driving management
are related to context such as lifestyle and socioeconomic aspects
(Joshi and Arano 2009, Howley 2013, Torralba et al. 2018).
Our data strongly suggests that CES are currently relevant for a
significant proportion of European forest operators, but there are
substantial differences among them. This current demand should
be actively integrated into the European forest policy agenda to
accommodate their different views and enhance a multifunctional
management of the forest. However, we should also thoroughly
explore what the consequences of CES use are, not only in relation
to the trade-offs and synergies CES generate (among them and
in relation to other forest ecosystem services), but also on how
compatible CES are with different management models, and how

they could be articulated with existing and potential viable
business models. Our results hint at some challenges in relation
to CES use and an active management of the forest, i.e. for timber
extraction, but these results are not thorough enough to
comprehensively understand them.
Considering this complexity, there is no blueprint or single
strategy to promote CES uses in European forests. Europe’s
forests encompass a heterogeneous social-ecological landscape,
where forests depart from very dissimilar situations in relation to
current CES supply, and forest operators hold diverging
motivations toward similar issues. These differences are not only
transnational but exist at a local scale too. Therefore, policies
should go beyond simplistic measures and offer a flexible policy
framework. Such frameworks should take into account the local
social-ecological context and be able to incorporate multiple
instruments that satisfy the changing and mixed context-related
needs of all those forest operators interested in CES in a given
landscape.
As a consequence, we propose that, in order to promote CES
effectively in management models that enhance multifunctionality,
such policy frameworks could be based on four strategies,
covering the diverse needs of the four main types of forest
operators. Each strategy would need to be composed by locally
agreed upon policy measures (Fig. 4):
1. Those forest operators departing from a negative situation,
both in relation to current and future situations of CES,
would require a strategy focused on stimulation, aiming to
kick-start CES supply in the forest. Some mechanisms that
would fit into this strategy would be, for example, seeking
contracts and payments for ecosystem services/
compensation payments in contexts where societal demand
for CES is high; or information programs highlighting the
synergistic effects of CES with other forest ecosystem
services. By providing economic incentives for CES, policy
support would appeal to forest actors who initially are not
interested in CES but are attracted to economic benefits and
long-term sustainability of the forest (Bouwma et al. 2018).
One example of such a strategy in Europe is the Finnish
Landscape and Recreation Value Trade (LRVT), which
compensates Finnish forest owners for the provision of
landscape and recreational uses (Mäntymaa et al. 2018).
2. In cases where current CES are scarce but the general
attitude toward CES is positive, strategies focused on
facilitation, which would aid the implementation of
management promoting CES would be appropriate. This
would involve policy instruments such as the establishment
of training and educational programs, or by lightening
bureaucracy requirements. Examples of a demand for such
strategies were made explicit in the survey, for example,
“They could help (the authorities) by making planning
instruments available, in general cutting red tape, support
with contractual nature conservation, working on concepts
that go beyond the farm, information, or educating target
groups” (landowner from cluster four, male, 31–40 years,
Austria). One example of such a strategy can be found in
Estonia, where the Forestry Act actively supports
investments aimed at increasing the economic, ecological,
and social value of cultural heritage in forests (Bauer et al.
2004).
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Fig. 4. Different departing situations (A) would require
different policy strategies (B) and policy mechanisms to
promote cultural ecosystem services (CES) supply in European
forests (C).

3. For those forests where current CES are high but where
managers would not like to engage in more, the strategy
should focus on securing and maintaining the current
situation. Policy instruments should focus on increasing
political support and promote public recognition. As it was
stated in the questionnaire by a forest owner belonging to
this type of forest owners, “We have been maintaining for
generations without help from people. A little recognition
and respect would be welcome” (landowner from cluster 3,
male, < 30 years, France). An example of this strategy would
be the Austrian Forest Dialogue, an open dialogue process
in which all forest stakeholders have the opportunity to
define their forest and forestry interests (Hogl and Kvarda
2008).
4. Finally, there are cases of forest operators who, managing a
forest with high relevance for CES, would like to positively
engage more. This group would be the most appropriate for
innovation strategies, with financial incentives to start up
innovative management and business models, and where
new regulations and scientific advances could be tested.
In that light, market-based approaches such as payments for
ecosystem services might not always be the primary or best
solution for promoting CES uses in forests. Rather, they should
be integrated into policy-mix strategies. These strategies would
complement precise spatially targeted market-based tools, with
alternative and complementary strategies that reinforce the
noneconomic value of CES. To find out what these strategies
should specifically look like, our study suggests the need for fluid
communication, where each of the actors present in the landscape
feel heard and valued. This explicitly arose in the respondents’
answers, with several calls for enhanced listening (i.e., “listen to
forest owners’ expectations...,” forest owner from France, male,
41–50 years), recognition (i.e., “Explain to the public how much
time it takes to manage our nature. And how fast you can destroy
it,” Swedish forest owner, male, 51–60 years), and dialogue (i.e.,
“It can only be consensual agreements after a frank dialogue.
Everything is possible ... with respect for people, property, and
therefore natural ecosystems,” forest owner from France, male,
61–70 years).
Our review of CES-related policies in European countries, with
a focus on the six most represented countries in the survey (France,
Germany, Finland, Estonia, Sweden, and Austria) show that in
general, there is much room for improvement in generating and
combining these strategies (Appendix 1). With the exception of
Estonia, which gives special emphasis to cultural heritage
preservation, the only CES considered by most countries is
outdoor recreation, and mostly to be controlled or regulated.
Limitations of the study
This study provides a snapshot of the current state of CES in
European forests. Naturally, results could be improved by
increasing the number of respondents in some of those countries
where participation was relatively low. Furthermore, our data
might be biased toward those forest operators particularly
engaged and interested in promoting CES. In addition, some types
of forest owners and managers might have been left out of the
picture, especially those smallholders, who typically own a few
hectares of forest but are not engaged in any kind of management.
The effect of those factors could have been elicited by including
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in our survey questions related to the property size, land tenure,
or to the economic benefits derived from each of the CES taking
place in the property. Finally, we must assume that in the process
of translating the survey into several languages, some specific
terms, i.e. spirituality, historical, etc., might have been interpreted
in different ways in different socio-cultural contexts. Therefore,
we must underline the exploratory nature of the analysis
presented in this publication, and emphasize the need for further
research looking into the above-mentioned factors. However, our
results consistently cover a wide range of views on forest
management despite these potential biases. This allows us to
conclude that the identified four major groups of forest owners
and managers are consistently present in Europe. Future efforts
should refine our approach and look in more depth at the local
and regional relevance and distribution of these groups, and at
context-related factors determining forest owners’ and managers’
decisions.
CONCLUSIONS
This study provides a first exploration of CES in European forests.
Our data strongly suggests that CES are relevant for a significant
proportion of European forest operators, but there are substantial
differences among them. This heterogeneity should be actively
integrated into the European forest policy agenda to
accommodate their different views. However, we should also
thoroughly explore what the consequences of CES are, not only
in relation to the trade-offs and synergies CES generate (among
them and in relation to other forest ecosystem services), but also
how compatible CES are with different management models
promoting multifunctionality, and how they could be articulated
with existing and potential viable business models. Our results
hint at some challenges in relation to CES and an active
management of the forest, i.e. for timber extraction, but these
results are not thorough enough to comprehensively understand
them. The wide range of uses stated in our results challenge the
concept of forests as a homogeneous land cover. A large
proportion of respondents reported uses not typically associated
with forestry, like farming, beekeeping, etc. These results suggest
the need for policies and management models based on integrative
landscape approaches that move forward from classic land cover
classifications.
One major challenge would be to harmonize the general objective
of promoting CES with the enormous diversity of local contexts.
Given the (1) intrinsic heterogeneity of forests in Europe, with
large gradients and stark contrasts in relation to landownership,
property sizes, and contribution of forest outcomes in
landowners’ livelihoods; and (2) the diverged social, economic,
and political trajectories that forest use had across Europe, the
importance of considering local social-ecological contexts is
crucial for having success in forests policies. Because of the
multiplicity of actors playing a relevant role in CES uses in forests,
it is highly recommended to implement, on the one hand,
multiactor approaches that generate agreed upon and long-lasting
solutions, and on the other hand, flexible policy frameworks that
allow the use of multiple instruments and policies that satisfy
heterogeneous needs.
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http://www.ecologyandsociety.org/issues/responses.
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Legislative mechanism

Appendix 1. CES-related policies in France, Germany, Finland, Estonia, Sweden, and Austria.

Access, recreation &
Tourism

Specific recreational
activities

France

Germany

Finland

Estonia

Sweden

Austria

The forest law grants open
access to state and municipal /
communal forests. Private
forest owners can forbid the
access to their forests and can
conclude contracts with public
authorities on opening its
forest to visitors. The public
authority will then bear all
costs (Bauer et al 2004).

Federal Forest Act (2017)
legally guarantees that
anyone can enter forests for
recreational purposes at any
time

Open public access to forests,
although the Forest Act does not
include specific regulations. The
According to the Finnish
Environmental Administration:
“Everybody has right to roam
freely in the
forests, no matter who owns the
land, and the right of way may be
limited only by official prohibition
enforced by the public
authorities.”
(Bauer et al 2004).

Open access to forests. “If forests
are owned by persons in public law
or they are privately owned, but not
fenced or marked, (…) it is
permitted to stay in the forest if no
disturbance is caused, if the interest
of the owner is
not harmed and if his requirements
are followed “(Forest Act of Estonia
(2014)). The Act allows for the
owner to suspend the right to
access in some cases (Bauer et al
2004).

Swedish Forestry Act (2010): no
specific reference to recreation
and CES per se, but has a strong
emphasis on cultural heritage. In
comparison to other forests acts,
more specific regulations
impacting forest management to
preserve cultural heritage

Austrian Forest Act
(2016): recognizes the
social function of forests.
Guarantees open access
to public for recreational
purposes, may be subject
to certain
restrictions.
“Access may be regulated
or restricted for specific
uses and/or may require
the consent of the land
Owner” Bauer et al 2004)

“Camping and
making a fire is permitted only at
designated places and with the
permission of the owner”
(Bauer et al 2004).

Temporarily camping, lighting a
campfire, walking, skiing, cycling
or riding is allowed, should no
damage be caused through
reasonable care. There is
currently a debate on whether
the owner’s permission should be
required for horse-riding.
(Bauer et al 2004).

Federal Nature
Conservation Act (2019):
nature and landscape should
be protected for, inter alia
their recreational value.
“...suitable areas for
recreational purposes, in
terms of their properties and
location, are to be protected
and kept or rendered
accessible.”

The Federal Forests Act
allows cycling in horseback
riding in the forests,
provided that one keeps to
the forest paths.

Only country assessed with
legislation directly dedicated to
recreation: Finnish Outdoor
Recreation Act (1973). Contains
regulations regarding outdoor
recreational routes and camping
sites.
Camping (temporarily) is allowed,
if no damaged is caused Walking,
skiing, cycling, horse riding is
allowed on another’s property,
but not crossing with a motorized
vehicle. (Øian et al 2018; Bauer et
al 2004).

Open public access to forests is
common law. Although the
Forest Act does not refer to this
right, other laws (the
Environmental Law and the Penal
Code) have some provisions
relating to it (Øian et al 2018).

“Camping, driving or
riding vehicles, or horseriding are only
permissible with the
consent of the forest
owner, and the use of
forest roads requires
permission of the
institution or person
responsible for
maintenance.” Skiing is
only allowed on marked
trails/special ski routes.
Consent from the owner
is required for crosscountry skiing without
marked courses (Bauer et
al 2004).

Economic mechanism

Harvesting wild
products

Forestry Code (1979):
“collection of forest goods in
private forests is
forbidden. Such goods belong
to the owner and his
permission is needed for
collecting.” (Bauer et al 2004)

The German Federal Forest
Act does not refer to
harvesting of wild products.
Federal Nature
Conservation Act
determines that it is
prohibited to collect
endangered plants or
animals. It is common law
that part of the right to
access the forest, collection
of wild products for
personal use is included.
Specific regulations are
made at sub-national
governance level
(Bauer et al 2004; Bösch et al
2018).

Everybody is allowed to harvest
wild products (berries,
mushrooms, flowers, dry twigs
and branches,
cones and nuts as per the Penal
Code) Mosses and lichen are
prohibited from harvesting. “In
Lapland, the Ministry of
Agriculture and Forestry may deny
to non-local people gathering on
state owned land if the collection
of berries and other NWFP is
significant importance
for local people’s livelihood”
(Bauer et al 2004)

Tax / subsidies

Forest Act of Estonia: Harvesting of
wild products (berries, mushrooms,
nuts, herbs and ornamental
branches) is allowed in forests
owned by persons in public law and
in private forests that are not
fenced or marked, under certain
conditions (Øian et al 2018)

“The right of free access allows
everybody to pick berries,
mushrooms and flowers” (Bauer
et al 2004).

Wild products belong to
the landowner. The
Austrian Forest Act:
Harvesting of wild
products (fruits, seeds,
mushrooms, twigs, earth,
turf) is only permissible in
small quantities.
Collection for commercial
purposes without prior
permission is an
administrative offence
(Bauer et al 2004).
The owner may prohibit
harvesting of wild
mushrooms through
signposts or fencing
(Prokofieva et al 2016)

-

-

“If the owner has incurred
expenses for increasing the
productivity of NWFP, he has the
right to charge a fee for the
gathering of products by third
parties”
(Bauer et al 2004).

-

-

-

Forestry Act: Support to private
forestry
“The state supports [inter alia] the
investments aimed at increasing the
economic, ecological, social and
cultural value of the forest and the
silviculture work performed by
private forest owners, including the
preservation of cultural heritage
and key habitats, and the work
aimed at forest improvement”.

License & permits

Commercial activities based on
exploitation of non-wood forest
products require a permission
of the forest
owner. Some forest owners
(private and state) may
organise a system of
commercial licensing in
particular
in the case of eatable
mushrooms or for certain small
forest fruits such as
blueberries. The same holds for
fishing in forested areas. The
owner may organise a system
of issuing commercial permits

Hunting and fishing licenses
are required.
In Nordrhein-Westfalen
permits are required for
horse-riding in the forest.

PES schemes

Informative mechanism

-

-

Education/ training/
public
acknowledgement

-

-

A permit for motorised vehicles,
(such as snowmobiles) is required.

Finnish Landscape and Recreation
Value Trade (LRVT) is a PES
scheme where “forest owners
would be compensated for
voluntarily enhancing the
provision of landscape and
recreational cause in their own
forests” (Mäntymaa et al)
“Finnish government actively
supports and promotes the
concept of Jokamiehenoikeus
[public right to open access] by
publishing the rules, including
those that are not codified” (Øian
et al 2018)

Permits for horse-riding
and cross-country skiing is
required. Hunting and
fishing licenses are
required.

-

-

-

-

-

-

Austrian Forest Dialogue:
Is a open, continuous
dialogue process in which
all forest stakeholders
(and anyone who has an
economic or cultural
interest) have the
opportunity to define
their forest and forestry
interests. Using forests for
recreational and cultural
purposes (including
tourism) is often one of
the discussion points.

-
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Appendix 2. Questionnaire.
1.
o
o
o
o
o
o
o

2.
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Please describe the types of habitats/features present on the land which you manage. Indicate all options
that apply:
Forests/Woodlands
Farmland (grasslands)
Farmland (arable land)
Mountain/upland areas
Wetlands
Water bodies (e.g. rivers/lakes)
Coastal areas
Other (please describe):
Which of these activities currently take place on the land/site(s) you manage? Indicate all options that
apply:
Beekeeping
Hunting
Recreational fishing
Wild products harvesting
Provision of area for accommodation
Sports / Exercise
Dog walking
Horseback riding
Bird / Nature watching
Aesthetic experiences
Artistic activities
Spiritual enrichment
Cultural / Historical sites
Outdoor education
Research
Farming
Other (please explain):
Could the site/area that you manage deliver more CES activities (that provide nonmaterial benefits to
people, such as positive aesthetic or recreational experiences) if you received additional incentives (e.g.
financial, improved recognition or otherwise)? Indicate all options that apply:
Beekeeping
Hunting
Recreational fishing
Wild products harvesting
Provision of area for accommodation
Sports / Exercise
Dog walking
Horseback riding
Bird / Nature watching
Aesthetic experiences
Artistic activities
Spiritual enrichment
Cultural / Historical sites
Outdoor education
Research
Farming
Other (please explain):

4. What infrastructure is in place to provide access to the land/site(s)? Indicate all options that apply:
o Road (including forest road)
o Parking
o Toilets
o Walkways/bridges
o Trails (e.g. hiking, mountain biking, horse riding)
o Signage
Other (please explain):
5. To what extent are CES integrated in the long-term planning of the land/site(s) which
you manage? Indicate only one option:
o Significantly
o Slightly
o Not at all
o Don’t know
5.1 If slightly/significantly, please describe which CES are most relevant to your land/site(s):
6. Do any particular activities represent an obstacle/challenge to the land/site(s) which you own/manage?
o Yes
o No
If yes, please describe the particular obstacle/challenge:
7. What types of actions do you put in place to support CES on your land/site(s)?
o Habitat management
o Control of invasive alien species
o Changing land management practices
o Road/trail maintenance
o Additional garbage collection/disposal
o Outdoor learning/education
o Installation of information signs
o Parking
o I take no action
Other (please explain):
8. Do you derive financial benefit from CES (e.g. from usage fees, funding) on the
land/site you manage?
o Yes
o No
8.1 If yes, please describe the types of benefits.
9. Do you think public authorities could help land owners/managers to deliver/support more CES?
o Yes
o No
9.1 If yes, please describe how.
10. Are there any costs linked to the delivery/support of CES on your land/site(s)? *
o Yes
o No
10.1 If yes, please describe the types of costs.
11. Country
12. Age
13. Gender

