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Cultural Oak Landscapes as Green Infrastructure for Human
Well-Being

Abstract

Human and nature interactions have been the ancestral normative model to provide and
secure livelihoods worldwide. Hence, humans have been coevolving in an intrinsic
relation with the natural system until medieval times. The mentioned interactions
formed the so-called cultural landscapes as a result of human gradual re-organization
and adaptation of the biophysical system to adapt better to changing societal demands.
Concerned to balance sustainable development of landscapes among its social,
economic and environmental dimensions, as well as aware of the important role of
landscapes for individual and social well-being through their protection, management
and planning, the European Landscape Convention emerged. The cultural dimension of
landscapes has proven difficult to measure and thus commonly neglected in ecosystem
services (ES) research. To tackle this knowledge gap, I first reviewed methods and
tools to fully capture cultural ecosystem services in landscapes, to focus thereafter on
the diagnosis of the cultural oak landscape in Ostergotland (Sweden). I identified and
analyzed the diversity of ES important for stakeholders at local and regional levels that
represent different societal sectors. The private sector locally emphasized provisioning
ES, whereas the civil and public sectors highlighted the importance of cultural services
in terms of recreational values and landscape beauty. Supporting services were
considered only in relation to biodiversity, especially species and habitats linked to old
oaks. Hotspot of ES were identified and discussed in terms of green infrastructures for
human well-being. Traditional farming practices are in a steady regression which
entails greater uncertainty for the long term survival of such systems and associated
diversity of delivered services and values. Solutions, including adaptations of modern
farming techniques to better mimic the traditional ones are urgently needed, as well as
the generation of additional income through alternative rural development initiatives
such as tourism and recreation. Complex realities demand multi-disciplinary methods
and approaches to find viable ground-based solutions. We suggest holistic research
methods, hands on with stakeholders, i.e. transdisciplinary research, to satisfy the
increasingly complex needs, improved understanding of conservation objectives and
demands of a changing society.
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1 Introduction

Human and nature interactions have been the ancestral normative model to
provide and secure livelihoods worldwide (Farina 2000, Ellis and Ramankutty
2007). Hence, humans have been coevolving in an intrinsic relation with the
natural system until medieval times. The mentioned interactions has formed the
so-called cultural landscapes as a result of human gradual re-organization and
adaptation of the biophysical system towards a composition and spatial
structure that delivers desired products, services and values (sensu Antrop
2005). Thus, cultural landscapes are considered integrated socio-ecological
systems (Antrop 1997, Baker 2003, Elbakidze and Angelstam 2007, Hartel and
Plieninger 2014), evocating the co-evolution between humans and nature
(Marafion 1988, Diaz et al. 1997, Rackham 2003, Eichhorn et al. 2006,
Manning et al. 2006, Bergmeier et al. 2010, Bugalho et al. 2011).

Many landscapes worldwide has been shaped by traditional agroforestry
practices (Calvo-Iglesias et al. 2006) including food production, habitat
regulation and cultural functions that deliver environmental, social, cultural
and economic goods, services and values that are important for human well-
being, and can thus foster sustainable rural development (McAdam et al.
2009). However, as pointed out by McAdam et al. (2009), when local
knowledge is disappearing due to modernization, this results in a significant
loss of knowledge about how to maintain multifunctional cultural landscapes.
The European continent contains a diverse gradient of landscapes that have
been shaped by different cultures throughout historical times (Eichhorn et al.
2006, Bergmeier et al. 2010), conforming the cultural landscapes of today
(Angelstam et al. 2011). Hence, the importance of cultural landscapes is
acknowledged at international level, and its protection and management
promoted (Von Droste et al. 1995, Pressouyre 1996, CE 2000, Rossler and
Cleere 2001, Luengo and Rossler 2012).



Concerned to balance sustainable development of landscapes among its social,
economic and environmental dimensions, as well as aware of the important
role of landscapes as key elements for individual and social well-being through
their protection, management and planning, the Council of Europe agreed to
develop the European Landscape Convention to aid addressing landscape
issues and harmonize them in Europe (CE 2000). The aim of the convention
was to foster landscape protection, management, planning and cooperation on
landscape issues at European level (CE 2000). A working definition was
created accordingly, as “an area as perceived by people whose character is the
result of the action and interaction of natural and/or human factors”. General
principles to guide the parties were created and specific measures defined,
including awareness raising, training and education of landscape specialists,
identification and assessment of landscapes within the different countries, as
well as the specification and development of certain landscape quality
objectives and their implementation through landscape policy instruments.
Here, human dimension of landscape is important to study in order to
understand the dual role of humans on landscapes as source of ecological
impacts and, as legitimate landscape users (Hunziker et al. 2007). Furthermore,
knowledge on people’s needs and preferences is necessary for designing
publicly acceptable nature conservation and landscape planning strategies
(Hunziker et al. 2007).

Pan-European cultural landscapes include the full range of states in the
transition from authentic to degraded landscapes (Bergmeier et al. 2010) and
therefore can provide opportunity for knowledge production and learning
among countries, regions and places (Angelstam 2006, Angelstam et al.
2013b). They occur in all European biomes from Boreal to Mediterranean,
although nowadays mainly residually (Bergmeier et al. 2010, Hartel and
Plieninger 2014). Spain and Sweden are two European countries with marked
social and cultural differences, in which remnants of valuable cultural oak
landscapes based on traditional agroforestry systems still persist. These
landscapes can be seen as reference systems of cultural landscapes in the
Mediterranean and north European regions respectively. At present both in
Spain and Sweden, the distribution of cultural oak landscapes is decreasing
(Bugalho et al. 2011, Paltto et al. 2011). ES provided by cultural oak
landscapes depend on the intensity of human use (Bugalho et al. 2011). In both
countries these landscapes are threatened by insufficient or inexistent land
management on the one hand, or land use change and over exploitation on the
other hand (Bugalho et al. 2011, Paltto et al. 2011), leading to biodiversity
losses and subsequent ES reduction needed for human well-being (Raymond et
al. 2009, de Groot et al. 2010, Bullock et al. 2011, Fisher et al. 2011, Farley
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2012). Thus, opportunities for knowledge production based on comparisons of
multiple landscapes as case study areas in different regions of the European
continent with contrasting landscape use history can greatly contribute to
innovative solutions for the long term maintenance and sustainable
management of such valuable landscapes (Angelstam et al. 2011).

As an example, in southern Scandinavia cultural oak woodland landscapes
are severely fragmented, and thus currently subjected to conservation
management efforts (CAB 2005). Sweden is one of the countries in which
remnants of former cultural oak landscapes still persist in the hemiboreal zone
(Bergmeier et al. 2010). These landscapes were traditionally used for
husbandry including grazing and hay-making (Bergmeier et al. 2010).
Furthermore, they were historically a strategic resource for the navy’s warship
building, and thus oak trees belonged to the Crown for centuries (Eliasson and
Nilsson 2002). Since XIX century, after the abolition of oaks’ protection status,
they were massively cut by peasantry, whereas some were kept in nobility
estates refugia (Eliasson and Nilsson 2002). Cultural oak woodland are
agroforestry systems of great importance for the maintenance of living
multifunctional rural landscapes as well as conservation of biodiversity
associated with traditional land use (Rackham 2003). However, such
landscapes are often threatened by insufficient or non-existent traditional land
management (Bugalho et al. 2011, Paltto et al. 2011). This leads to biodiversity
loss and subsequent reduction of ES needed for human well-being (Raymond
et al. 2009, de Groot et al. 2010, Bullock et al. 2011, Fisher et al. 2011, Farley
2012). Swedish policy states that “The value of cultivated landscapes shall be
protected, while the biodiversity and the cultural heritage values are preserved
and strengthened” (SEPA 2006).

Ostergdtland County has the largest remnants of cultural oak landscapes
with high natural values in Sweden. In this thesis the cultural oak landscape is
understood as a coupled social-ecological system that has been a result of
traditional agroforestry occupying a vast area in the past and nowadays
displays a diversity of different land covers that in many cases have replaced
traditional land use. The importance of this landscape in relation to biological
diversity has been documented for saproxylic beetles (Ranius et al. 2005),
butterflies (Bergman et al. 2004, Bergman et al. 2007) and lichen species
(Paltto et al. 2010), as well as the negative impact of land-use change related to
biodiversity levels (Paltto et al. 2011) and urbanization sprawl effects (Lattman
et al. 2014). However, the importance for humans and their well-being it has
not been yet investigated to date. To enhance the delivery of ES by spatial
planning of natural and semi-natural areas the concept green infrastructure has
emerged (EC. 2013).



The aim of the thesis is to analyze the role of cultural oak landscapes as
provider of multiple ES for human well-being through the diagnosis of the
largest area containing fragments of cultural oak landscapes in Sweden
(Ostergétland County). We learn about past and present landscape use, ES
delivered and perceived by different stakeholder categories at different levels
of governance, as well as identify current challenges for the long term
perpetuation of such valuable landscape. Since forest habitat and green space
fragmentation is notably increasing, there is a need to protect, manage and
restore habitats and green space that deliver important ES for wildlife, and
human well-being. Simultaneously production on forest and agricultural land is
intensified, and more space is used for housing and transport infrastructures. In
urban landscapes green spaces shrink as roads and buildings expand (Tzoulas
et al. 2007), which forms a threat to human health and well-being (Bjork et al.
2008). These trends imply increased conflicts between intensified economic
use of forest and urban landscapes, and maintenance of functional green
infrastructures for ecological sustainability. Thus, a diagnosis of landscapes as
integrated socio-ecological systems is urgently needed for the production of
socially robust knowledge in order to understand how green infrastructures for
species and humans should be maintained.
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2 Research context

2.1 Cultural Landscapes as Socio-Ecological Systems

Many international agreements, processes, and programs point out the
importance of traditional knowledge in supporting sustainable rural
development that maintains multiple ES delivered by cultural landscapes (e.g.,
CE 2000, MCPFE 2003). At the global level the World Heritage Site
Convention describe the significance of cultural landscapes that are “an
outstanding example of a traditional human settlement, land-use, or sea-use
which is representative of a culture (or cultures), or human interaction with the
environment especially when it has become vulnerable under the impact of
irreversible change”. Political commitments have highlighted the importance of
increasing the awareness about the role of traditional knowledge that
contributes to the protection of landscapes and biological diversity (CE 2000,
MCPFE 2003, Rametsteiner and Mayer 2004). Similarly, the EU Forest Action
Plan (EC 2013) and Leader program acknowledged cultural landscapes,
traditional practices and other cultural values of forests, as some of the ways of
achieving local and regional sustainable development (ENRD 2014). Such
landscape values are also included in the new Common Agricultural Policy
(CAP), and the European Landscape Convention (CE 2000). Cultural
landscapes have thus been recognized as important and are promoted at
multiple levels from local to global (e.g., CE 2000, MCPFE 2003, CAB 2005,
2006, SEPA 2006).

However, European directives and policies have also directly or indirectly
affected cultural landscapes negatively (Prieto Guijarro and Martin Montero
1994, Bergmeier et al. 2010). The implementation of the Common Agricultural
Policy (CAP) aimed to enhance agricultural productivity, efficiency and
competitiveness, has in many cases resulted in abandonment or transformation
of cultural landscapes towards intensive and simplified production systems



(Plieninger 2006a, McAdam et al. 2009, Bugalho et al. 2011). Negative effects
on biodiversity and ES have been documented (Plieninger and Wilbrand 2001,
De Aranzabal et al. 2008, Bugalho et al. 2011, Costa et al. 2011). Similarly,
negative consequences on human well-being can also be directly assumed to
changes in ecosystems (MA 2005, Haines-Young and Potschin 2010).
Conventional approaches to land management including agriculture and forest
management are often characterized by a predominant bias towards the
provision of ES with market values (MA 2005, McAdam et al. 2009, Hasund et
al. 2011), whereas other benefits delivered by cultural landscapes but with no
market prices, i.e. public goods, are usually not considered (Hasund et al.
2011). By contrast, numerous research and policy documents have pointed out
the need for a balanced development approach including all sustainability
dimensions, landscapes’ material and immaterial values, and the full range of
ES to accommodate economic development and human well-being (de Groot et
al. 2010, de Jonge et al. 2012, OECD 2012, UNEP 2014). Thus, it is important
to understand diverse ES provided by cultural landscapes in order to maintain
economic, ecological, social and cultural functions of these integrated socio-
ecological systems, similar to landscapes as space and place (Hunziker et al.
2007).

Conceptually a landscape can be seen as a geographical unit that offers a
sense of place to actors and represents a wide range of dimensions including
biophysical, socio-cultural and perceived dimensions (Antrop 2006). Natural
components of the landscape include habitats, species, and ES, while social
components include cultural legacies, heritage, and people who interact in
space and time with natural components. The landscape as a social-ecological
system reflects the need to expand the spatial scale of management, moving
from smaller units or objects to the magnitude of landscapes and regions.
Additionally, all social organisational scales must be considered, from local to
regional and national levels (Elbakidze and Angelstam 2007). In this thesis
landscapes are understood as socio-ecological systems (Folke et al. 2005) or
coupled human and natural systems (Chan et al. 2006). Humans have
intensively interacted with natural systems, and thus to understand the complex
human-nature interaction in space and time, interdisciplinary research is
needed (Liu et al. 2007, Chan et al. 2012b, Daniel et al. 2012, Klain and Chan
2012, Hernandez-Morcillo et al. 2013, Satterfield et al. 2013). Folke et al.
(2005) stressed that addressing only the social dimension of resource
management without an understanding of resource and ecosystem dynamics
will not be sufficient to guide society toward sustainability. Thus, both the
social and ecological systems, as well as their interactions, must be included in
research. As a consequence social-ecological systems (e.g., Folke et al. 2005)
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or landscapes need to be studied using multiple approaches, including both
quantitave and qualitative methods (Daniel et al. 2012, Chan et al. 2012a,b).
However, it is challenging to understand this complexity for several reasons
that include but are not limited to different traditions among academic
disciplines (Tress et al. 2006, Angelstam et al. 2013a), difficulties to fund
research that bridges disciplines (Angelstam et al. 2013a) as well as limited
mutual understanding of researchers’ and practitioners’ conditions (Wickson et
al. 20006).

2.2 Green Infrastructure: a new policy term not concept

The Green Infrastructure concept (GI) emerged in the XIX century both in UK,
and North America (Benedict and McMahon 2002). More recently, during the
70s, in both countries two major literature contributions where published in the
context of landscape planning (Kambites and Owen 2006), linking green space
benefits to people, as well as preserving natural areas for biodiversity
conservation by reducing habitat fragmentation (Benedict and McMahon
2002). The terms green space, green ways, and green networks are commonly
used as synonyms of GI (Moseley et al. 2013).

In Europe, GI development has been applied in the context of urban
planning to effectively integrate green spaces among high populated areas
(Beatley 2009). GI definitions are diverse (Cameron et al. 2012, Roe and Mell
2012) and have emerged in parallel with the context they were developed
(Wright 2011). Thus, conceptually GI is not novel, but newly captured in the
European Union political agenda. To tackle the increasing loss and
fragmentation of forest habitats and urban green space, it is necessary to
protect, manage and restore habitats and green space for wildlife and ES
important for human health and well-being (Rockstrom et al. 2009, Nilsson et
al. 2011). Thus, to communicate this need for improved biodiversity
conservation and provisioning of ES toward ecological sustainability, the
concept green infrastructure has emerged at EU and Swedish policy levels
(Anon. 2009, EC. 2013). It is defined in this context as “a strategically planned
network of natural and semi-natural areas with other environmental features
designed and managed to deliver a wide range of ecosystem services”. Gls are
considered especially important in urban environments where 60% of the
European population lives (EC. 2013). The many benefits that GI and natural
environments deliver are commonly referred to as ES. The importance of
promoting GI in areas such as agriculture, forestry, nature, water, marine and
fisheries, transport, energy, and disaster prevention has recently been
emphasized in the political agenda (EC. 2013). Additionally, it also plays a



significant role as tool for implementation of environmental EU directives,
such as the water framework and the habitats and birds directives (Lucius et al.
2011).

According to Kambites and Owen (2006) the process of GI planning should
be: holistic, strategic, inclusive, and qualitative to include biodiversity values,
water quality and human satisfaction. Moreover it has the potential to foster (1)
biodiversity loss by increasing connectivity between existing natural areas and
increasing their ecological coherence, (2) to strength ecosystems functionality
for delivering goods and services, (3) to increase the resilience of ecosystems
by improving their functional and spatial connectivity, (4) to promote
integrated spatial planning by identifying multi-functional zones or by
incorporating habitat restoration measures and other connectivity elements into
various land-use plans and policies, (5) to contribute to developing a greener
and more sustainable economy by investing in ES services instead of purely
technical solutions, and mitigating adverse effects of transport and energy
infrastructure, and (6) to reconstruct or adjust existing or planned
infrastructures to mitigate barrier effects and create ecological corridors
(Lucius et al. 2011).

In this thesis we understand GI as “a strategically planned network of
natural and semi-natural areas with other environmental features designed and
managed to deliver a wide range of ecosystem services”, for which their many
benefits to humans are commonly referred to as ES.

2.3 Ecosystem Services and Human Well-Being

The term “ecosystem services” was first coined by Ehrlich and Ehrlich (1981),
to merge the value of nature and ecosystems for humans, and its importance for
well-being. Several disciplines greatly contributed to stress societal
dependence on ecosystems, traditionally enrooted to economic (recognizing
only the value in use; see for review, Gomez-Baggethun et al. 2010),
ecological (Braat and de Groot 2012), and social sciences (Albrecht et al. 1982,
Fransson and Gérling 1999, Mascia et al. 2003). Although, the term
“ecosystem services” was original, the concept has existed since the origins of
human civilization, citing the classic Easter Island society for instance (Fisher
et al. 2009). The significance of the concept was also recently acknowledged at
international level through the publication of the Millennium Ecosystem
Assessment (MA 2005), followed by the Economics of Ecosystems and
Biodiversity (TEEB 2010). The mentioned events have fostered the inclusion
of ES assessment into the political agenda, and helped to understand the
importance of ecosystems and biodiversity for human well-being. This also
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fostered the rapid and exponential development of ecological economics,
including marketed valuation methodologies (Costanza et al. 1997, TEEB
2010). Such valuations are still controversial, yet the uncertainties significant
and assumptions numerous, provide a minimum value necessary nowadays in
decision contexts (Costanza et al. 1997). The most widely used classification is
provided by MA (2005), attending at supporting, regulating, provisioning, and
cultural services. This classification has also been used in the present study, as
it will standardize our results and make them comparable with other studies.

To date, full characterization of cultural services and values of the non-
tangible aspects has been neglected both in ES research and valuation
techniques due to certain intrinsic properties of such services as intangibility
and incommensurability. These properties of cultural services together with the
difficulty to measure them have led to their exclusion from economic
valuation. This calls for the use of multiple methods and approaches, in
combination with different disciplines to facilitate and capture the expression
of the cultural services at stake (Chan et al. 2012b, Satterfield et al. 2013).

2.4 Cultural Ecosystem Services: Paper |

Cultural ES were firstly defined by Costanza et al. (1997) as “aesthetic, artistic,
educational, spiritual and/or scientific values of ecosystems”. Later, the
Millennium Ecosystem Assessment (MA) expanded the definition including
“the nonmaterial benefits people obtain from ecosystems through spiritual
enrichment, cognitive development, reflection, recreation, and aesthetic
experience, including, e.g., knowledge systems, social relations, and aesthetic
values” (MA 2005). While originally defined by Costanza et al. (1997) as
values, the MA enunciate them as benefits people obtain from ecosystems.
Therefore, to clarify the concept, Chan et al. (2012b) suggested the distinction
between services as producers of benefits, which are of value to people,
strengthening the differences among services, benefits and values

Consequently, they re-defined cultural ES as “ecosystems’ contribution to the
nonmaterial benefits (e.g., experiences, capabilities) that people derive from
human—ecological relations” (Chan et al. 2012b). Cultural ES categories have
experienced a significant evolution from recreation and culture (Costanza et al.
1997), to the classification proposed by the Millennium Ecosystem Assessment
(MA 2005). The latter includes Spiritual and religious, recreation and
ecotourism, aesthetic, inspirational, sense of place, cultural heritage and,
educational services. However similar classifications also occurred such as the
one proposed by Chan et al. (2012a) who define the following types of nonuse
and/or cultural services-cum-values as: spiritual, educational, place, identity,



artistic, intergenerational and recreational value. According to several scholars
a distinction has to be made among benefits, services and values, in order to
facilitate ES assessments, in particular to address cultural aspects in ES
contexts (Haines-Young and Potschin 2010, Chan et al. 2012b). These could
potentially also alter future classification frameworks from which services are
considered as benefit suppliers which are of value to people. As will be
presented in the following sections, cultural ES are context dependent and thus
to identify the set of important services and values requires preliminary surveys
involving relevant stakeholders and appropriate methodologies.

The adopted focus on economic valuation of ES, has render efforts to
characterize the cultural aspects due to the especial difficulty represented by
intangible aspects (Chan et al. 2012a,b, Daniel et al. 2012, Satterfield et al.
2013). Spiritual, inspirational and place values are not related nor produce by a
single kind of experience, therefore valuation methodologies should adapt to
account for multiple benefits and their interdependencies (Raudsepp-Hearne et
al. 2010, Chan et al. 2012a, Chan et al. 2012b, Daniel et al. 2012, Satterfield et
al. 2013). To successfully address all important values for people, ES research
must use other social-science methods and tools than mere economic
approaches (Chan et al. 2012a, Chan et al. 2012b, Daniel et al. 2012). In
valuation contexts, principles and virtues should also be taken into account to
avoid valuation based on a distorted conceptual reality ignoring what people
care about. To address the inclusion of cultural services in ES research,
inter/transdisciplinary approaches should be adopted to create common
grounds for understanding (Chan et al. 2012b, Daniel et al. 2012, Klain and
Chan 2012, Hernandez-Morcillo et al. 2013, Satterfield et al. 2013). Cultural
services are directly experienced and intuitively appreciated by people (Daniel
et al. 2012), and therefore they are motivations for owning, managing and
conserving the land (Chan et al. 2012a). They are also perceived in bundles and
could thus foster the orientation of ES management towards multi-functionality
or multi-purpose management (Plieninger et al. 2012).

The number of published peer-reviewed journal articles on cultural ES has
grown exponentially since the publication of the Millennium Ecosystem
Assessment (MA 2005), therefore that date was considered as starting point for
retrieving cultural ES research articles. To demonstrate the global increasing
research interest in cultural ES, the cumulative number of peer-reviewed
articles from 2005 to 2013 (103 peer-reviewed articles) has been graphically
represented by using the leading author’s affiliation as proxy of country
(Figure 1). After reviewing definitions, classifications, identification and
mapping, as well as the different methods and tools to quantify cultural ES, I
focused on the diagnosis of the case study (the cultural oak landscape), its uses
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and the perception by different stakeholder categories of the delivered ES
(Paper II).

In this study cultural ES are defined as “the nonmaterial benefits people
obtain from ecosystems through spiritual enrichment, cognitive development,
reflection, recreation, and aesthetic experience, including, e.g., knowledge
systems, social relations, and aesthetic values” (MA 2005). Based on the
analysis of peer-reviewed journal articles, I used the following approaches:

1. To combine the use of quantitative and qualitative research methods for
deepen understanding of the case study, the cultural oak landscape; best
represented geographically within the limits of Ostergdtland’s County
(Flyvbjerg 2011, Chan et al. 2012a,b, Daniel et al. 2012, Satterfield et al.
2013).

2. To identify which services matter to people, stakeholder involvement have
been suggested (Chan et al. 2012a,b, Klain and Chan 2012, Daniel et al.
2012, Plieninger et al. 2013, Satterfield et al. 2013).

3. To capture in full ES, and specially to characterize the poorly represented
cultural aspects, open-ended or semi-structured interviews with
stakeholders have been suggested (Chan et al 2012a, Klain and Chan 2012,
Satterfield et al. 2013).

4. Participatory mapping tools are essential to capture the intangible aspects of
ES, to allow for a better understanding of spatio-temporal dynamics, as well
as enable their comparison in relative importance scale (Brown 2005,
Fagerholm et al. 2012, van Berkel and Verburg 2012, Plieninger et al.
2013). Several techniques have been proposed to represent landscape values
spatially using interviews with stakeholders to delineate sites on the map
using pencils or markers (Fagerholm et al. 2012, Klain and Chan 2012), the
use of color sticker dots to locate sites (Brown 2005, Raymond et al. 2009),
or to pre-identify and number special sites on the map and to include them
into a questionnaire (Tyrvédinen et al. 2007). Here we used the method
proposed by Fagerholm et al. (2012) and Klain and Chan (2012) (see
participatory mapping of ES section).

21



CULTURAL ECOSYSTEM SERVICES
Cumulative Number of Publications 2005-2013
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Figure 1. Cumulative number of publications retrieved from the studied period using the term “cultural ecosystem services”; leading author institution extracted
in an ad hoc process, as proxy of the country. Note that 2013 is also utilized for computation although data correspond with the first two months of the year.
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3 Methodological Framework

3.1 Case Study Approach

According to Merriam-Webster’s dictionary (2009) a case study is defined as
“an intensive analysis of an individual unit (as a person or community)
stressing developmental factors in relation to environment”. In this line,
Bryman (2008) pointed out that it is a research design, whereas other
definitions from the plethora of instances are misleading and has been applied
for decades (see also Gerring 2004, Flyvbjerg 2011). Case study research has
been utilized as long as recorded history and today accounts for a great number
of scholarly works in human and natural sciences. Paradoxically, while case
study research is largely used, it is still considered in low regard as a research
method in academia (Flyvbjerg 2011).

The critical factor is to define the individual unit of study and its boundaries
(Bryman 2008, Flyvbjerg 2011). In this study, I focused on an intensive
analysis of an individual unit, the best representation of cultural oak landscapes
occurred in Sweden was considered as the case, including both social and
ecological aspects. Thus, boundaries of the case were defined by its
geographical extension, which coincided with the administrative division of the
County of Ostergdtland. So what is important is not the selection of the method
to use, but rather to define what is to be studied. Then the case or individual
unit could be analyzed either by quantitative or qualitative methods, both in
parallel or any other appropriate to best fit the question at hand. The definition
of the boundaries is intrinsically related to what will count as case or count as
context otherwise (Table 1). Thus, when the goal is to obtain the maximum
amount of information from a problem, a representative case or a random
sample might not be the best strategy. This is due to average cases are usually
not the richest in information (Flyvbjerg 2011). An extreme case instead,
might reveal more information and thus be best suited (Table 1).
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Table 1. Strategies for the selection of samples and cases. From Flyvbjerg (2011).

Type of selection Purpose
A. Random selection To avoid systematic biases in the sample.
The sample’s size is decisive for
generalization.

1. Random sample To achieve a representative sample that
allows for generalization for the entire
population.

2. Stratified sample To generalize for especially selected
subgroups within the population.

B. Information-oriented To maximize the utility of information from
selection small samples and single cases. Cases are

selected on the basis of expectations about
their information content.

1. Extreme/deviant cases To obtain information on unusual cases,
which can be especially problematic or
especially good in a more closely defined
sense. To understand the limits of existing
theories and to develop new concepts,
variables, and theories that are able to
account for deviant cases.

2. Maximum variation To obtain information about the significance

cases of various circumstances for case process
and outcome; e.g., three to four cases that
are very different on one dimension: size,
form of organization, location, etc...

3. Critical cases To achieve information that permits logical
deductions of the type, “If this is (not) valid
for this case, then it applies to all (no)
cases.”

4. Paradigmatic cases To develop a metaphor or establish a school
for the domain that the case concerns.

Depending on how the case study is chosen, results can also be generalized.
This applies both to natural and social sciences (Platt 1992, Ragin and Becker
1992). In any case, the selected research method should be based on the
problem under study and its context. Further, case study is very suitable for
generalization when using Popper’s falsification test, since the observation of a
single exception is enough to reject or revise the proposition. Case study
approach fits very well in finding “black swans”, or deviant cases because of
its in depth analysis and thus, stimulate further investigation and theory
building (Flyvbjerg 2011). Generalizability can also be enhanced by the
strategic choice of cases (see Ragin 1992). Additionally, it is more relevant to
figure out the causes behind a given problem and its consequences, than to
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describe the symptoms and the frequency of the occurrence. Thus, the use of
random samples as representation of a certain reality will rarely elucidate this
kind of information and consequently, in some cases will be more appropriate
to select few valuable cases for investigation.

The selection of the “case” object of study deserves much more attention,
i.e., the research design, and the boundaries and research unit should be much
clearly stated. This selection, even in cases when a single unit is analyzed
“critical case”, is crucial. These type of cases are especially well suited to
either falsification of propositions, or verification, from which new paradigms
(sensu Kuhn) or research eras can start to build upon.

3.2 Qualitative Methods: Snowballing and Semi-structured
Interviews

To get a representative sample on the diversity of stakeholders in the study
area for the in depth understanding of the studied phenomena (the cultural oak
landscape use, perception, and challenges) snowballing and semi-structured
interviews were applied (Atkinson and Flint 2004, Bryman 2008, Kvale and
Brinkmann 2009). These methods were considered appropriate as highlighted
by the literature review on cultural ES (Paper I). The study began through
consultations with key experts in the study area and official authorities such as
the County Administrative Board, from which key stakeholders and potential
initial respondents were identified. Then, snowball sampling was considered
appropriate for the respondents’ selection process since the majority of the land
was privately owned and thus, difficult to obtain respondents’ contacts. By
applying this method I asked each interviewee to provide an advice on who
could be the best to talk to, based on which kind of information was considered
relevant to learn more about. In such a way I collected the names and contact
information of potential respondents. In other words, the studied object
provides the necessary further contacts according to researchers’ specifications
or requirements (Bryman 2008). Additionally it is also an adequate method
when higher levels of trust might be required to initiate the first contact, as it
was presumably the case (Atkinson and Flint 2004).

For data collection I utilized face to face semi-structured interviews in order
to identify the full range of ES important for different groups of stakeholders
(see Paper II). Face-to-face interviewing is considered appropriate where depth
of meaning is important and the research is primarily focused in gaining insight
and understanding (Gillman 2000, Ritchie and Lewis 2003). By combining
closed questionnaire questions and open ended, respondents were free to
answer, while certain level of trust was being constructed. The approach gives
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to the respondents full freedom for answering the questions, to follow up
specific topics when considered and presented by the interviewees, as well as
to understand in depth the reality of the cultural oak landscape from the
respondents’ perspective (Kvale and Brinkmann 2009). Moreover, it was
desirable to have face to face meetings to develop the collaborative mapping
procedures to delineate their land holdings, to elucidate how they use them and
where they obtained certain services, benefits or values on a topographic map.
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4 Methods: Paper Il

4.1 Study Area

Ostergétland County has the largest remnants cultural oak landscapes in
Sweden, and was thus selected as case study area (Figure 2). Biological values
associated with ancient oaks are high (Ranius et al. 2005, SEPA and NBF
2005, Bergman et al. 2007, Paltto et al. 2010, Paltto et al. 2011), as well as
aesthetic and recreational values (Barthel et al. 2005, Schaich et al. 2010,
Edwards et al. 2012a, Edwards et al. 2012b). The main land covers of the study
area are forest (59%); arable (19%), grazing (4%) and urban lands (4%), as
well as exposed bedrock (8%) (Loman 2008). Within the forested land conifers
Norway spruce (Picea abies) and Scots pine (Pinus sylvestris) represent 81%,
broadleaved 15%, from which oak trees (Quercus robur and Q. petraca) are
about 2% at the County level (Loman 2008). Additionally, oaks usually occur
in cultural woodlands outside the forest stands (Mikusinski et al. 2003).
Currently remnants of valuable oak habitats cover around 18,000 hectares
(CAB 2005, 2006), and are scattered in small patches. These oak patches are
open wooded grasslands with pedunculate oak trees (Quercus robur) that occur
in different densities (Paltto et al. 2011). Species richness and habitat
conservation values reach significant higher levels in these cultural oak
landscapes than in neighbouring areas (Manning et al. 2006, Bergman et al.
2007, Paltto et al. 2010, Paltto et al. 2011). For example, a high proportion of
red-listed Coleoptera and Lepidoptera, as well as lichen species, are hosted by
old oak trees (Bergman et al. 2004, Ranius et al. 2005, Manning et al. 2006,
Bergman et al. 2007, Jansson et al. 2008, Paltto et al. 2010, Paltto et al. 2011).
In addition, traditional mowed meadows and semi-natural pastures in cultural
oak landscapes are the most species-rich habitats in Scandinavia (Svensson
1988), and are very valuable in terms of cultural heritage and recreational
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potential (Hasund et al. 2011). However, these habitats and their quality have
declined dramatically over time (SBA 2005a, 2005d).

- Oak stands 5 o P . ' . ) LA
I Oak Core Areas t‘ by S, ! 1
R 01020 40 Kilometers

| Gstergstiand County S e «

S

Figure 2. Ostergdtland County study area and its location in Sweden. High nature value oak
stands (black areas) are shown as well as oak core areas for conservation priority (grey areas).
Some of these areas still contain patches of former valuable cultural oak landscapes. The
represented oak stands are a small proportion of the total oak stands with high natural values
(vardekérna), and oak core areas are also denominated high-value tracts (vérdetrakt) or oak
districts.

In pre-historic times non-anthropogenic factors such as post-glacial climate
change exerted a significant reduction of the broad-leaved forest distribution
(Lindbladh and Foster 2010). Further, to understand the present occurrence of
oak stands with high natural values in Ostergétland, it is also important to
understand the historical development from the XVIth century (Eliasson and
Nilsson 2002). During XVI to XIX centuries, acorns from oak were an
important source of fodder for domestic animals, and timber was valuable in
the agrarian economy. Simultaneously, oak trees were a strategic resource for
warship construction by the Swedish state. Hence, to ensure the provision of
oak trees, in 1558 the oak was declared property of the Swedish state by King
Gustav Vasa. This decision had adverse consequences for peasants since the
use of oaks was no longer allowed. Therefore, oak started to be perceived as an
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impediment for agricultural development. As a consequence of this a large
proportion of oaks were deliberately damaged. During the XVIIIth and XIXth
centuries, this conflict of interests between the state and local farmers created a
widespread hatred toward oaks from farmers’ side. The described situation
lasted until 1830 when royal ownership of oak ceased. A consequence of this
was a significant reduction of oak trees due to harvesting by local farmers (see
Eliasson and Nilsson 2002). Some of these trees were kept in the landscape,
and now are considered as key elements for biodiversity conservation in
Europe (Eliasson and Nilsson 2002, Aaron et al. 2005, Bergman et al. 2007,
Lindbladh and Foster 2010, Paltto et al. 2010, Paltto et al. 2011). In contrast,
nobility could afford to preserve the oaks within their estates. By the XIXth
century the oak occurrence had been reduced dramatically to current levels
(Eliasson and Nilsson 2002, Lindbladh and Foster 2010).

At present, small oak patches (<100 ha) of high natural values are
widespread in Ostergdtland (Figure 2). Restoration of traditional cultural oak
landscape management (i.e. overgrown areas cleared and livestock introduced
to keep the areas open through grazing) has been implemented in few areas in
order to restore the biodiversity and cultural values associated with former
cultural oak landscapes. The County Administrative Board has defined six
different valuable oak habitats, including oak wood-pastures and grazed
mosaic landscapes (Ostergdtland CAB 2005) that have to be considered in land
management by different stakeholders. Additionally, core areas for oak
conservation priority have been defined by the County Administrative Board
(CAB 2005) based on the Hermit beetle requirements (Osmoderma eremita) as
focal species (Figure 2).

4.2 Stakeholder Mapping

Non-industrial private landowners were the most common stakeholder group
with holding sizes from 0.6 to 234.5 ha (Table 2).

Table 2. Non-industrial private land owners’ holding size. Areal units are expressed in hectares.
Data sources obtained from National Land Survey 2013 (Lantmdteriverket 2013), and from the
Environmental Protection Agency 2005 referred to last category.

Holding size 0-10 ha 10-100 ha 100-1000 ha >1000 ha
Number of 13378 10008 2498 101
Landowners

Average size (ha) 0.6 343 234.5 1966
Total area (ha) 79694 37861 585883 198532
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There were also stakeholders responsible for management of municipal and
state owned land (SEPA 2005). Other stakeholders involved in governance and
management of the studied cultural oak landscape were identified through
discussions with experts and official authorities such as the County
Administrative Board. The selection of interviewees was done through
snowball sampling method (Atkinson and Flint 2004, Bryman 2008). The
selection comprised interviewees that covered a wide range of stakeholders,
including forest companies, forest owners, nobility estates, environmental
NGOs, farmers, hunters and hunting associations, as well as municipal, and
regional officials (Table 3).

Table 3. Number of interviews conducted among the selected stakeholder categories at different
levels of governance.

Local Regional Total
Civil Environmental NGOs Swe. Hunting 4
€8 association (1)
Swe. Nature Swe. Ornithological
conservation association association (1)
1
Private Farmers and landowners Forest companies (2) 16
®

Others: including oak Farmers association (1)
management expert, and

CAP consultant (2)
Hunters (1)

Ecotourism company

Tourist guides (1)

)
Public Municipal officials (5)  Regional officials (3) 9
Regional Swe. Forest
agency (1)
Total 19 10 29

In total, twenty-nine semi-structured interviews (Holme et al. 1997, Kvale and
Brinkmann 2009) were conducted with the selected stakeholders during June-
September 2013. An interview manual was developed for the purpose, and was
first tested during a ten days field-work in a different area. The sample size is
in accordance with similar studies (Graves et al. 2009). We began the
interviews with a brief introduction about the purpose of the study.
Interviewees were then asked about present land use in terms of products,
services, and values derived from oak landscapes and their landholdings
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accounted for as ES. Each interviewee had a full freedom to think and answer
the questions. The interviews lasted from approximately 37 to 125 minutes,
and were taken in both Swedish and English, to maximize information inputs
according to the interviewee preferences and/or language level. All interviews
were digitally recorded and fully transcribed. The interviews were analyzed
using qualitative content analysis (Bryman 2008). The themes that emerged
during the analysis were coded and grouped into main categories (e.g.,
particular landscape goods, services and values, expressed as ES, as perceived
by the different groups of stakeholders etc.). To identify how ES had been
addressed in the interviews we applied the Ecosystem Service Coding Protocol
(CP) proposed by Wilkinson et al. (2013) which allowed for consistence of
coding among all analyzed interviews. The CP included four categories of ES:
supporting (coded A), provisioning (B), regulating (C) and cultural services
(D) (MA 2005). Additionally, each category contained a number of ES (Table
6). In addition to the ES that were included in the CP, we incorporated a
number of additional ES’ categories (e.g., biodiversity including species,
habitats and ecosystem processes; Noss 1990) to increase the resolution on
specific services of interest from the oak landscape (see Table 6). Identified ES
as perceived by the informants were then compared among different groups of
stakeholders.

All selected interviewees involved with the use, management, or
governance of the studied oak landscape were grouped according to two
variables (Elbakidze et al. 2010). First, we defined three groups of stakeholders
according to the sector that they represented, i.e., (i) the civil sector, including
non-governmental organizations and civil associations, (ii) the private sector,
comprising businesses controlled or owned by private individuals, and (iii) the
public sector, which was represented by officials handling public interests
through governmental agencies and local government units. Second, all
interviewees were classified into two groups according to their level of
activity: stakeholders from local and operational (e.g., local land owners or
farmers), and regional (e.g., counties or governmental organizations on the
level of counties) levels (Table 3).

4.3 Participatory Mapping of Ecosystem Services

Several approaches have been discussed to map and delineate the specific areas
used by stakeholder categories associated to a certain landscape good, service,
or value (Brown 2005, Tyrvéinen et al. 2007, Raymond et al. 2009, Plieninger
et al. 2013) (see Paper I). Being inspired by Fagerholm et al. (2012) and (Klain
and Chan 2012), each interviewee was asked to delineate on a topographic map
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the places where he/she had got a certain landscape benefit, service or value, as
well as landholding areal extension for farmers and forest owners (see Figure
3).

Figure 3. Example of participatory mapping procedure. Green areas represent forest cover, yellow
areas agricultural land and, red areas denoted oak habitat occurrence. Interviewees delineated
with black polygons their own land, as well as land use, services and values.
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The collected data was manually digitalized using GIS techniques and
comments and additional information was enclosed as metadata related to each
stakeholder.
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5 Results

5.1

Perspectives on Ecosystem Services by Local Stakeholders

Provisioning ES were the most important for the private sector, i.e. land
owners practicing farming and forestry, whose income depended on the use of
the land (Table 3, 4).

Table 4. Ecosystem services perceived from cultural oak landscapes by the different stakeholders
belonging to civil, private and public sector at local level. To enhance clarity the conceptual
content of the interviews was approximate to specific key-words.

Sectors Ecosystem services
Provisioning Supporting Cultural
Civil Guiding tours, Biodiversity, Recreational
landscape beauty, species richness  values,

Grazed landscape naturalness, silent,
historical remains,
cultural remains,
landscape beauty,
education

Private Crops, grass, milk, Plant diversity, Traditional

meet, timber, species richness,  farming,

firewood, human endangered recreation,

food (corn), peat, species, structure, knowledge of

reed for roofs, connectivity nature, aesthetic

eggs, renting
houses (economy),
game (red deer,
roe deer, fallow
deer, moose and,
wild boar), cattle,
sheep,
mushrooms,
strawberries,

values, identity,
accessibility,
historical remains,
inspiration,
noiseless, cultural
traditional
management,
landscape beauty,
believes, oak
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Public

raspberries and
cherries,

blueberries, pike,
perch and crayfish

Multipurpose
management,
cattle meat and
grazing, timber
and wood
products,

Phosphorous and
nitrogen
alleviation by
restoring
wetlands, nutrient
cycling, water
cycling

Biodiversity,
species and
habitats,
biodiversity
restoration,
management for
biodiversity,
species richness

silviculture
tradition,
traditional
management of
cultural oak
landscape (cattle
grazing),
memories,
historical
buildings, culture,
swimming,
fishing, traditional
knowledge,
cultural
management of
trees and pastures,
traditional tools

Recreation,
traditional
management,
human original
landscape
(identity),
landscape beauty,
therapeutic, social

(animals and purposes,

plants), education,
endangered accessibility,
species, structure, cultural remains,
connectivity historical remains,

life quality

These services were associated to multi-purpose land management performed
by combining in different proportions agriculture, including crop and livestock
production, and silviculture. The diversity of products derived from agriculture
varied among stakeholders. For example, the variety of cultivated species
included wheat (Triticum spp.), oat (Avena sativa), barley (Hordeum vulgare),
rye (Secale cereale), flax (Linum usitatissimum), rapeseed (Brassica napus),
broad bean (Vicia faba), maize (Zea mays), and peas (Pisum sativum). Crop
production was characterized by a four to five year rotation period, and was
oriented both to animal and human consumption. As a local farmer explained:
“During two years we grow grass for animals and winter wheat, the third year
we grow maize, and the fourth either oat or barley. We also have 30 hectares of
natural grazing land in the oak pastures for the cows”. The application of
traditional knowledge was also evident concerning plant suitability based on
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soil characteristics, as well as among the beneficial effect of specific plant
species rotation. For example one responded commented: “Over time you learn
what grows best where. Winter wheat is cultivated when clay in the soil is over
60%, while maize needs lighter soils, with equal proportions of sand and clay”.
Crops, meat and pastures were also important for the private sector at local
level (Table 4, 6).

Table 6. Ecosystem services mentioned by interviewees at local and regional level. Integers
represent number of interviewees who mentioned such service or value. Adapted from Wilkinson
etal (2013).

A. Supporting Services Local  Regional B. Provisioning Services  Local  Regional

Al. Water cycling 0 0 B1. Food Agriculture
A2. Soil formation 0 0 Bla. Crops 8 0
A3. Nutrient cycling 1 0 B1b. Pastures 10 3
A4. Primary production 0 0 Blc. Fodder 6 0
A5 .Photosynthesis 0 0 B1d. Meat 10 3
A6. Biodiversity Ble. Milk 3 2
Aba. Species 10 9 B2. Food wild
A6b. Structure 2 4 B2a. Wild game 4 1
Aéc. Function 5 4 B2b. Berries and 1 0
mushrooms
B2c. Fish and crayfish 4 0
B2d. Other 4 0
B3. Fresh water 0 0
B4. Water-energy 0 0
BS. Water-transportation 0
B6. Biochemicals/genetic 0
resource
B7. Fiber
B7a. Timber 8 3
B7b. Wood 3 0
B7c. Other 1 0
BS. Fuel
B8a. Firewood P 0
B8b. Charcoal 0 0
B8c. Peat/soil energy 1 0
B8d. Other 2 0
Total-Supporting 18 17 Total-Provisioning 67 12
C. Regulating Services D. Cultural Services
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Cl. Climate regulation 0 0 D1. Social relations 3 1
C2. Air quality 0 0 D2. Cultural landscape 11 3
regulation 1 0 D3. Heritage 0
C3. Water regulation D4. Historical remains 3
and purification 0 0 D5. Sense of place 0
Ca. ]131§ease and pest D6. Aesthetic 5 3
t
D 0 0 D7. Landscape beauty 13 7
C5. Natural hazard L.
. D8. Inspirational 2 0
regulation ]
C6. Erosion regulation 0 0 D9. Recreatlon and eco- 13 8
L 0 0 tourism
C7. Pollination .
) 0 0 D10. Education and 7 5
C8. Seed dispersal 5 0 Knowledge
C9. Noise regulation DI11. Well-being and ; 5
health |
D12. Human original
landscape
D13. Spiritual and ! 0
Religious values
Total-Regulating 3 0 Total-Cultural 77 33

Predominantly, farmers raised cattle for beef production. Breeding dairy cattle
was in clear regression in comparison with the past. Other products such as
eggs and lamb were also produced. The interviewees highlighted the value of
the oak woodlands’ meadows for all farmers and cattle holders as spring-
summer grazing grounds. All landowners and a hunter emphasized the
importance of game (wild animal species for hunting), fish (pike and perch)
and crayfish for own consumption and as an additional income. However, none
of the latter activities were significant for their livelihoods any longer.
Coniferous forests and plantations on former agricultural land were a source of
timber through commercial forestry, but not represented a significant income.
Local stakeholders obtained firewood from oak for own consumption and some
of them also produced oak timber within the cultural oak landscape (Table 4,
6). Commercial oak forestry was possible only for stakeholders who owned
large mature oak stands (over 120 years). One interviewee, an 88-year old
farmer, explained the local use of oak wood: “We get oak wood from the forest
to make fences. We don’t like using the chemically treated fence posts from
spruce wood. The birds won’t sit on it, it’s some poison in it”. Another
respondent explained why he performed oak forestry as follows: “I have a lot
of oak in my property. It is because my grandfather’s grandmother took the
decision in 1870 to save all old oak trees here. And my grandfather also started
with oak silviculture”. For an Ecotourism company, however, the provision of
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mushrooms and wild berries was important in developing traditional cooking
workshops, and timber for traditional house building.

Cultural ES were the most important for stakeholders from the civil and
public sectors at the local level (Figure 4).

Local level Regional level

1.0
1.0

B Sypporting

B Provisioning

0.8
0.8

O  Regulating

O cultural

0.6

Proportion of Mentioned Ecosystem Services

0.4

Civil Private Public Civil Private Public

Sectors Sectors

Figure 4. Proportion of mentioned Ecosystem Services by stakeholders at local and regional
levels.

These stakeholders (see Table 3) highlighted the importance of landscape
beauty; recreational, aesthetic, educational and therapeutic values of oak
landscapes (Table 4). Identity related to the landscape where human originated
was also mentioned. One respondent, a municipal official, commented: “I think
this is the landscape where we as humans are closely connected to. Africans
visiting the oak landscape said that it was the first time in Sweden they felt like
being at home”. In relation to therapeutic services as well as aesthetic values
the same respondent mentioned, “A lot of people are stressed by their work.
They need this kind of landscapes to restore their batteries and calm down from
the stress. I enjoy it very much by this grazed land with old trees and a lot of
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cattle, and I think a lot of people do the same”. A respondent from a local NGO
highlighted: “The recreational value of the area is the most important for
people. The area is nice, undisturbed by infrastructure, beautiful, silent; only
sounds of nature”. A local Ecotourism company also acknowledged the
importance of recreational values, and traditional knowledge in handcrafting,
pruning techniques, and pastoralism. Interviewees representing the public and
civil sectors also commented on the importance of accessibility of green space
for public use (Table 4). One official from Kinda municipality expressed it by
saying: “The oak landscape is very important. Especially it is the outdoor
recreational values for citizens, to have this kind of nature where you live, that
it is easily accessible”. A municipal planner also highlighted the connection
between green space quality and accessibility as follows: “It is very important
for people that there are attractive green areas close to where they live. We
make them accessible in different ways, by building walking and cycle tracks
so you can reach them easily and safely as well. All these aspects are always
taken into account when planning”. The interviewees representing the private
sectors associated cultural ES with traditional farming, nature management and
bequest values (see Table 4). Farmers and landowners mentioned further the
importance of traditional farming, knowledge and legacy for the maintenance
of cultural values of the oak landscape. These aspects are well captured in the
following claim: “I am the 8th generation in our family who manage this farm.
I use the land in the same way it was used fifty years ago. I manage this farm
not for getting an income; I do it for the next generation”. Local private
stakeholders valued also sense of place, inspiration, spiritual and cultural
heritage values, while landscape beauty and aesthetical values were neither
diminished (Table 4, 6). For instance, one farmer claimed: “In the oak
landscape you see that previous generations have worked here and then you get
special thoughts that you do not have in the town. Sometimes I take time to
walk around and think about such things”.

Supporting ES (see Table 4, 6) were considered in terms of biodiversity,
and mentioned as an important intrinsic quality of the oak landscape, although
the perceived relative importance among sectors and levels of governance
varied, as well as the understanding of what biodiversity was. The interviewees
that represented civil and public sectors (Table 3) strongly emphasized species
richness connected to the cultural oak landscape (mainly to old oaks), and
stressed the importance of cattle grazing and multi-purpose land management
as processes to maintain an open landscape structure, and thus enhance
multiple services and values such as beauty, recreation and identity (Table 6).
Nevertheless, local officials claimed that there were not enough farmers to
maintain the whole oak landscape with high natural values open by grazing,
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and the financial support from the government for landscape restoration in
order to restore ES important for multiple stakeholders was not enough to
perform this task. Several interviewees mentioned that the EU provided
subsidies for organic farming and landscape restoration, although they were not
always perceived as subsidies. As one landowner expressed it “I do not say
subsidies. I do a lot of work and get money for that, from the rural
development program”. Another interviewee, a cattle holder, expressed a
different opinion; “The cattle production that we have is directly supported by
EU subsidies on natural grazing lands. We make more money from European
subsidies than from the organic meat production itself. It is in the EU subsidies
where the real money is”. The interviewees from private sector were concerned
about biodiversity (species richness) and proud of having endangered species.
As one landowner expressed it “If you have oak trees older than 300 years then
you have a lot of different species. As you know we have Osmoderma eremita.
It is a very endangered species”. Other farmers valued the knowledge that
nature provided. One respondent mentioned: “It is knowledge about different
plants that has been most important. Yesterday I found 43 different plant
species in one m2”. Some stakeholders commented the importance of
protecting oak seedlings for the future, whereas others stressed the importance
of the creation of different biotopes, pollarding trees, maintenance of varied
habitats, and to have a landscape management perspective. Similarly, public
officials also focused on increasing biodiversity levels and they considered
multi-purpose  land management as an approach that maintained
simultaneously a wide range of ES, compatible with recreational activities and
the preservation of cultural and historical remains. As expressed by one
respondent: “The most important is to maintain the biodiversity, it will benefit
the recreation potential and highlight the cultural and historical remains”.

Regulating ES were mentioned the least by all respondents, examples being
restoration of wetlands for phosphorous and nitrogen alleviation, and noise
regulation (Table 4, 6). As an example, a respondent claimed: “We have
restored a lot of wetlands in this area, both for biodiversity connected to
wetlands, and to help the phosphorous and nitrogen situation”.

5.2 Perspectives on Ecosystem Services by Regional
Stakeholders

Provisioning ES were considered important, by the interviewees from private
and public sectors (Table 5).
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Table 5. Ecosystem services perceived from cultural oak landscapes by the different stakeholders
belonging to civil, private and public sector at regional level. To enhance clarity the conceptual

content of the interviews was approximate to specific key-words.

Sectors Ecosystem services
Provisioning Regulating Supporting Cultural
Civil Game: red deer, Biological Traditional
fallow deer, diversity, hunting methods,
moose, roe deer, endangered recreation, source
wild boar, species, mosaic of knowledge,
mallards, landscape, habitat experience nature,
Canadian goose, diversity landscape beauty,
grey goose accessibility, well-
being
Private Cattle meat and Landscape beauty,
pasture accessibility,
recreation, human
original landscape,
identity
Public Timber, wood, Biodiversity, Recreational
meat, milk species richness,  values, landscape
endangered beauty, diversity,

species, habitat
structure and
connectivity

knowledge,
cultural-historical
remains,

knowledge,
tourism, identity

The private sector respondents’ highlighted the importance of cattle production
in connection to grazing regimes and the EU subsidies, whereas the public
sector stressed further timber production. One interviewee representing the
civil sector mentioned game meat as an important landscape product. The
respondent expressed this by saying: “Wild boar is probably the most common
game today. Then I think it is fallow deer, then moose, red deer, roe deer...”.
Accordingly, the interviewees that represented the private sector on regional
level emphasized provisioning ES as relevant for landscape management in
relation to landscape use and traditional practices, supported by EU financial
aids. One respondent claimed: “A lot of grazing animals are populating the
landscape. The main benefits for farmers are the high environmental subsidies
that one can get for grazing. If you have grazing animals you get high subsidies
for the pastures”. Further, officials from the public sector explained that
currently two thirds of the former cultural landscapes with high natural
qualities were overgrown by secondary woodlands and needed restoration.
Additionally, some respondents also informed that oak landscapes delivered
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forest products, including timber, meat and milk important for local livelihoods
(Table 5, 6).

Cultural ES were acknowledged by stakeholders from all sectors at the
regional level. They priced the recreational and aesthetic values of the oak
landscape. The respondents from the civil sector also pointed out the
importance of nature itself as a source of knowledge and the oak landscape’s
importance for human well-being, as place for recreation and as catalyst for
relaxation from urban life (Table 5, 6). One respondent explained: “The
allurement is to be outside, getting to know the species that you hunt. The
outcome of the hunt is not important, just to go outside, experience nature and
to make some efforts. It is just a hobby for most hunters”. Accessibility of the
oak landscape was also commonly mentioned as an important precondition to
enjoy nature. “It is rather easy bird watching in the oak landscape. There are
prepared tourists areas, bird watching towers etc.”, as one respondent
explained. Regarding the recreational values of cultural oak landscapes one
respondent from the private sector also stated: “It is extremely important for
me to be outdoors, to be in nature. It is almost like the savannah in Africa. That
is humanity’s cradle. Most people like such landscape and that’s why people
like this oak landscape”. Regional officials highlighted the significance of the
cultural-historical remains, as well as educational values and knowledge
systems (Table 5, 6). The latter can be exemplified in the following claim: “In
this landscape you could arrange guiding for specialists where you show
certain species, ecological problems such as extinction debts and so on”.
Tourism was also considered by regional officials as a potential viable solution
to help farmers financially, and therefore maintain the cultural oak landscape in
the future, taking into account the current constrains, i.e. lack of farmers and
farmland (livestock to graze oak woodlands), and financial limitations. “From
a nature management point of view we see this guiding business as a possible
source of income from the landscape, but then it’s essential that the landowners
get a certain percentage of this income”, one respondent explained.

Supporting ES were highlighted primarily by the civil and public sectors
(Table 5). These services included the mosaic habitat (habitat diversity) of the
landscape and red-listed species (Table 5). The respondents from the civil
sector stressed the important of the oak landscape for species that were
exclusively associated or dependent of this kind of landscapes. For instance,
one respondent stated: “For instance, the corncrake (Crex crex) was common
in Sweden 100-200 years ago when the farming was different. But now it has
decreased dramatically, however, in C)stergétland we do have them in the
highest densities in the oak landscape”. A respondents from the private sector
explained that they set-aside forest patches for biodiversity conservation
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purposes (at least 5% normally broadleaved species) in the commercially used
forests related to forest certification schemes. The state owned forest company
Sveaskog did the same, but the percentage of set aside productive land was
much higher (aiming at 20%). Regional officials were concerned about the
urgent need for restoration of two thirds of the former cultural landscapes with
high natural values that currently had been abandoned and overgrown.
Regulating ES were not mentioned by respondents at regional level.

5.3 Hotspot of Ecosystem Services

Our results revealed certain areas in which the interests of different
stakeholders in relation to uses, perceived services and values overlapped. As
an example I present the Tinnerd natural reserve and Ekopark which is
important for many stakeholders and had the highest score of overlapping ES
(Figure 5).
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Figure 5. Map of a natural reserve where the different interests from varied stakeholder categories
in relation to perceived services, uses and values converged. Yellow symbolizes a single
stakeholder use, whereas brown represents the core area utilized by all seven stakeholder
categories. Black areas denote the location of oak stands with high nature values. Note: Two areal
uses overlapped completely, thus the total number of stakeholders presented equaled six.
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Seven different stakeholder categories used this area in order to obtain ES
important for their well-being. These included: regional and municipal
officials, a tourist company and an environmental NGO, civil associations such
as the Swedish Nature Conservation Organization and the Swedish
Ornithological Association, and a farmer and cattle holder that graze the oak
landscape and produce organic crops and meat (Table 7).

The management and protection of nationally valuable areas is delegated on
the regional level to the correspondent County Administrative Board (CAB). In
this case the Ostergdtland CAB has defined sixteen core areas of conservation
priority (CAB 2005) based on the Hermit beetle requirements (Osmoderma
eremita) as focal species. Tinnerd natural reserve is included in one of these
sixteen core areas. Link&ping municipality is responsible for the management
of the natural reserve, and has actively working to enhance the recreational
potential and biodiversity values. The municipal officials have achieved the
mentioned goals through the creation of detailed multi-purpose and multi-
objective management plans, including oak landscape restoration and
traditional management, creation of infrastructures for public use, and wildlife
enrichment (e.g., ponds and lakes), as well as restoration and maintenance of
cultural-historical remains. The environmental NGO used the area only for bird
watching and nature guided walks; and the tourism company organized guided
tours about nature, culture, history and military history. Both mentioned the
high number of visitors throughout the year ranging from single persons to
groups or even school classes. The Swedish Nature Conservation Organization
valued the area due to its high biodiversity values and used it for specific
seminars and workshop to learn about particular fauna and flora species. The
respondent stated: “There are so many endanger species that need oak in the
landscape in different types of habitats. We have maybe 50-60% of the
endanger species that needs oaks in the landscape. And oak is also very
valuable for common species. There are maybe 1500 different species lichens,
mosses, fungi, birds, bats who prefer oak. So it places very important role in
the southern Swedish ecosystem, both in forest and in more open areas like
meadows and pastures”. On the other hand, the Swedish Ornithological
Association used the oak landscape for bird watching and highlighted the easy
accessibility of it and the occurrence of certain species such the corncrake
(Crex crex) formerly abundant in agricultural landscapes. Additionally, a
farmer and cattle holder was leasing the oak pastures and meadows for their
cattle to produce organic meat and crops, and they were also sporadically hired
to perform restoration activities, such as selective cuttings and the creation of
small lakes for wildlife and recreational activities.
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6 Discussion

6.1 The Cultural Oak Landscape in Eyes of Stakeholders

Our results show that the ES provided to stakeholders of the cultural oak
landscape varied among all sectors and levels of governance. All groups of
stakeholders commonly mentioned biodiversity (i.e. a supporting ES),
landscape beauty, recreation and eco-tourism (i.e. cultural ES) as important for
human well-being (Table 5, Figure 2). Overall, cultural ES scored the highest
both at local and regional levels, as well as among sectors, except for the
private sector locally (Table 5, Figure 2). At the local level the importance of
provisioning ES (pastures, meat and crops) were the most important for the
private sector’s stakeholders such as farmers. Regionally, the same pattern has
been found in the Mediterranean dehesas of Spain and montados in Portugal,
where landowners and farmers prioritized the provisioning functions of the
landscape (Plieninger et al. 2004a).

Our results also show that farmers and landowners were proud of having
red-listed species and valuable habitats on their land, and thus acknowledged
conservation efforts as crucial for the maintenance of biodiversity, facilitated
by traditional management regimes, including habitat restoration. The civil
sector stakeholders valued more supporting services and social benefits
(cultural ES). Moreover, the public sector emphasized equally supporting and
provisioning ES, while the cultural were perceived notably more relevant.
Regulating services were not highlighted by almost any respondent at any
sector or level of governance.

At the regional level cultural ES were more important for civil than for
public sectors, while the reverse was true for supporting and provisioning ES
(Figure 2). This fact resulted from understanding the need to generate
additional income from other activities (such recreation and eco-tourism),
because traditional practices alone cannot sustain economically farmers and
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landowners and thus functional working cultural landscapes. At the local level,
however, this tendency was not observed, and less homogeneity among sectors
was detected (Figure 2).

In other European countries, the importance of cultural landscapes has also
been recognized and the relevance of traditional practices and delivered
services highlighted (Maranon 1988, Kirby et al. 1995, Rackham 2003,
Eichhorn et al. 2006, Bergmeier et al. 2010). However, cultural landscapes
generally remain only as remnant small patches as for instance in Sweden and
in England (Rackham 1998, 2008). This seems to be a general patter for
cultural landscapes, and applied also to potential reference systems with a
higher level of authenticity, such as dehesa and montado landscapes (Moreno
and Pulido 2009). As in Sweden, biodiversity values of cultural landscapes are
high and thus foster landscape conservation initiatives in all countries where
they occur (Kirby et al. 1995, Moreno and Pulido 2009). However, current
threats entail greater uncertainty for the long term survival of such valuable
cultural landscapes (Plieninger et al. 2004b, Rackham 2008, Moreno and
Pulido 2009, Bergmeier et al. 2010, Bugalho et al. 2011). However, despite
uncertainties and limitations faced by different countries (Rackham 2008), with
appropriate promotion, support, and extension services, agroforestry systems
could be seen as favourable alternative practices as demonstrated by research
on farmers perceptions of silvoarable systems in seven European countries
(Graves et al. 2009). In Sweden the simultaneous delivery of multiple ES to
diverse stakeholders that represent all societal sectors at different levels of
governance have been demonstrated. Cultural oak landscapes exert intrinsic
features that bind also multiple services, goods and values. Thus, assuming that
the composition, structure and functions of cultural oak landscapes as
integrated socio-ecological system are the result of traditional land use
practices, we consider that desired ES can be only maintained through
traditional management regimes (Bugalho et al. 2011).

6.2 How to Maintain the Provision of Ecosystem Services in
Cultural Oak Landscapes?

Well-being has many definitions and interpretations. According to the World
Health Organization, health and wellness is “a state of complete physical,
mental and social well-being and not merely the absence of disease or
infirmity”. More recently an index from individual to global well-being has
been developed (GHGWI 2014), which includes 5 elements of well-being such
as purpose, social, financial, community, and physical aspects. Nevertheless,
the influence of natural environments on human well-being is widely
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recognized (Kaplan and Kaplan 1989, Ryan and Deci 2001, Logan and Selhub
2012). ES are commonly defined as benefits people obtain from ecosystems
(MA 2005), and these benefits contribute to human well-being. Numerous
examples on how ecosystems provide essential benefits for human societies
and their well-being have been investigated (Butler and Oluoch-Kosura 2006).
In cultural landscapes, biological values and the delivery of important ES for
humans (e.g., biodiversity, landscape beauty and recreation) are directly related
to the occurrence of sustainable traditional management practices (Bugalho et
al. 2011). Additionally, an economic valuation study on agricultural landscapes
in Sweden performed by Hasund et al. (2011) showed that cultural oak
landscapes scored the highest among other agriculture land cover categories,
and highlighted further the public’s positive attitude and valuation towards
their existence. This is also in accordance with our results, in which
respondents valued landscape beauty, opportunities for recreation and eco-
tourism, and different dimensions of biodiversity the highest among other
cultural oak landscape’s good, services and values. Furthermore, the majority
of respondents had very positive attitude toward the activities closely or
directly related to traditional land use practises, or traditional agroforestry, i.e.
pastoralism (pastures and cows) and agriculture (cropping).

Our results revealed that well-being is not only related to the biological or
aesthetic values of the landscape, nor to its recreational potential alone.
Additionally, accessibility of cultural landscapes in order to get desired
benefits was highlighted as crucial to foster and guide outdoor recreational
activities. We identified three variables affecting provisioning of ES for human
well-being: landscape beauty, an infrastructure to facilitate access and use of
oak landscapes, and proximity to urban settlements where the main
‘consumers’ of ES live. Therefore, both the connectivity of areas that deliver
important ES is highly important, but also the juxtaposition of oak landscapes
as a green infrastructure and human settlements.

Many studies have demonstrated the positive relationship between
traditional management and biodiversity in cultural oak landscapes (Plieninger
and Wilbrand 2001, De Aranzabal et al. 2008, Bugalho et al. 2011, Costa et al.
2011). Paltto et al. (2011) pointed out negative effects for biodiversity related
to the development of secondary woodlands in oak wood pastures due to
abandonment of traditional management practices. Lack of management has
led to biodiversity losses and subsequent ES reduction needed for human well-
being (Raymond et al. 2009, de Groot et al. 2010, Bullock et al. 2011, Fisher et
al. 2011, Farley 2012). Hence, in order to maintain a given level of biodiversity
and ES important for human well-being, certain level of traditional land
management is required (Bugalho et al. 2011).
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However, at present deteriorating cultural oak landscapes are common in
Ostergdtland. This is due both to abandonment caused by the absence of
domestic grazers (CAB 2005), and to active transformation by Norway spruce
plantations (Paltto et al. 2011), as well as changes in landscape matrices
(Ockinger et al. 2012). Both processes have negative effects on the richness of
specialised species on oak wood pasture habitats (Paltto et al. 2011, Ockinger
et al. 2012). According to the respondents, two thirds of the former oak
landscapes with high nature values in Ostergétland County need to be restored
to sustain ES important for humans and biodiversity. This calls for applying
landscape restoration initiatives to maintain biodiversity levels in the long
term. Wooded grasslands containing old oaks have a higher diversity of
saproxylic beetles (Ranius et al. 2005), butterflies (Bergman et al. 2004,
Bergman et al. 2007) and lichen species (Paltto et al. 2010). Additionally, the
beauty of the cultural oak landscape also attract people to live closer to
valuable areas, which promote fragmentation due to urbanization and grey
infrastructure development with negative effects for biodiversity (Léttman et
al. 2014).

According to regional officials, restoration of oak landscape fragments with
high natural values is of limited effect if such values i.e., landscape beauty and
open habitat structure promoting higher biodiversity levels, are not maintained
in the long term by traditional farming activities especially related to grazing
regimes. This highlights the paramount role of farmers and traditional practices
to maintain the oak landscape. Our results pointed out that grazing regimes is
important to maintain ES of oak pastures, but the generation of substantial
income from integrating tourism activities in land management and financial
structures to support these activities are becoming increasingly important for
stakeholders involved in traditional farming. Tourism and recreation have
already been emphasised as an alternative for rural development (van Berkel
and Verburg 2011), and enables the generation of an external income and thus
promotes the maintenance and preservation of cultural landscapes (Buijs et al.
2006). Hence, holistic landscape planning and management is crucial for
integrating both traditional (forestry and agriculture) and emerging sectors’
(tourism and outdoor recreation) in cultural oak landscapes (Plieninger 2006b).

Similarly, the long-term maintenance of other European oak landscapes is
not secured. According to Plieninger et al. (2004a) the loss of these cultural
woodland systems is an effect of urbanisation, rural abandonment and the EU
Common Agricultural Policy (CAP). Also Prieto Guijarro and Martin Montero
(1994) and Plieninger et al. (2012) indicated negative effects of the CAP on
cultural oak landscapes. There is thus a need to reinforce and promote
alternative agricultural and non-agricultural economic activities in rural areas
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(Fragoso et al. 2011). New functions include leisure and recreation (Pinto-
Correia 2000, Garcia Pérez 2002, Surova and Pinto-Correia 2009). Indeed,
Gaspar et al. (2009) showed that mixed livestock dehesa farms, i.e. the closest
to the traditional systems with a highly diverse production, made optimal use
of resources, and had little dependence on external subsidies. The Portuguese
montado system is also severely threatened, and there is an urgent need to
integrate policy goals and tools as well as collaboration with land managers to
strengthen the multi-functional character of the system (Pinto-Correia and
Godinho 2013). The maintenance of the Iberian cultural systems by
management is thus a good example of how traditional practices need to give a
way to diversity of forest and woodland management regimes that take into
account goods, services and landscape values (Linares 2007). However, Pinto-
Correia (2000) and Plieninger et al. (2004a) pointed out that this requires a
holistic landscape approach including conservation incentive schemes,
environmental education, and technical assistance.

6.3 Does the Oak Landscape function as a Green Infrastructure
for Human Well-Being?

GI is defined as “a strategically planned network of natural and semi-natural
areas with other environmental features designed and managed to deliver a
wide range of ecosystem services” (EC. 2013). The many benefits GI and
natural capital deliver are commonly referred to as ES. Our results revealed a
wide range of ES delivered by the cultural oak landscape at multiple spatial
scales for a diverse group of stakeholders (see example, Figure 5). However,
for some stakeholders the cultural oak landscape is a source of disservices. For
instance, for landholdings focused on agriculture production, oak trees could
be seen as an impediment to perform current modern agricultural practices.
Accessibility, proximity and a minimal infrastructure to convey public use
to valuable areas that provide desired ES have been identified as essential
factors to derive those ES and subsequent benefits. Private ownership on land
might potentially be a major factor that limits accessibility of cultural oak
landscapes for diverse groups of stakeholders and general public. Thus,
compensation strategies and agreements with private landowners might be
prioritized for the common good and access to those high quality oak areas. In
Sweden this factor might be of lesser importance compared to other European
countries due to the right of public access (Allemasritt). The production of ES
does not result in a direct increase of well-being. Consequently questions of
access (Ribot and Peluso 2003), distribution and personal circumstances affects
the transformation of ES into ecosystem benefits (Daw et al. 2011), and thus to
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consider these differences is crucial to understand the mechanisms that regulate
access to ecosystem benefits (Berbés-Blazquez 2012).

My study also shows that in order to sustain a provision of multiple ES, oak
landscapes have to be maintained through traditional land use (Bugalho et al.
2011). This can be challenging in privately owned lands due to the scarce
economic profitability of such traditional practices, for which subsidies from
the CAP oriented to palliate the productivity losses are fundamental.

In this study, certain places deliver multiple ES to multiple stakeholders
(see as example, Figure 5). Such areas could function as GI for human well-
being, based on the convergence of varied users’ interests at the same
landscape unit (Figure 5, and Table 7).

Table 7. Ecosystem services perceived by stakeholders from civil, private and public sectors at
local and regional levels. To enhance clarity the conceptual content of the interviews was
approximate to specific key-words.

Local level Sector Provisioning  Regulating Supporting Cultural

Environmental Civil  Guiding tours, Recreational
NGO landscape values,
beauty free naturalness,

silent, only
sounds of
nature,
historical
remains,
cultural remains

Swedish Nature Civil  Grazed Speciesrich ~ Landscape
Conservation landscape flora beauty,
Association education,
recreational
values
Farmer/cattleholder Private Grazing, crop Landscape Hunting
production, restoration activities,
meet landscape
production, beauty
wood
production,
firewood,
hunting
Municipal Ecologist Public Multipurpose  Phosphorous Nature Recreation, bird

management, and nitrogen conservation  watching,
cattle grazing, alleviation by management, traditional

timber and restoring habitat management,
wood products  wetlands restoration, human original
biodiversity landscape,
landscape
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beauty,

therapeutic
Regional level
Swedish Civil Biological Recreation,
ornithological diversity, red  landscape
association list fauna, beauty,
mosaic accessibility
landscape,
habitat
diversity
Tourist company Private Biological Landscape
diversity, Bird beauty,
species accessible,
recreation,
human original
landscape,
identity
CAB Public Timber, wood, Biodiversity Recreation,
meat, milk beauty,
diversity,
knowledge,
cultural-
historical

remains

The studied oak landscape serves as functional GI for biodiversity
conservation. This was clearly stated by a respondent as: “There are so many
endanger species that need oak in the landscape in different types of habitats.
We have maybe 50-60% of the endangered species that needs oaks in the
landscape. There are maybe 1500 different species lichens, mosses, fungi,
birds, bats who prefer oak. So it places very important role in the south
Swedish ecosystem, both in forest and in more open areas like meadows and
pastures”. At the same time, biodiversity in terms of species, habitats and
processes of cultural oak landscape associated with traditional land use create a
foundation for landscape beauty and recreational values that are important for
human well-being. Thus, the cultural landscape functions as GI for human
well-being locally, as expressed by many interviewed stakeholders. Two
claims can exemplify this: “A lot of people are stressed by their work. They
need this kind of landscapes to restore their batteries and calm down from the
stress” and “The recreational value of the area is the most important for people.
The area is nice, undisturbed by infrastructure, beautiful, silent; only sounds of
nature”. However, at this stage it is hard to assess whether the cultural oak
landscape functions as GI for human well-being at regional scale (Ostergétland
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County). In order to elucidate the latter, research in Ostergdtland County on
stakeholder preferences, travel cost methodologies or willingness to pay
approaches should be performed through random sampling to achieve a
representative sample that allows for generalization for the entire case study. In
conclusion, the oak landscape in Ostergétland have the potential to function as
GI for humans and their well-being due to the occurrence of areas of sufficient
quality, but further research is needed to demonstrate whether they could
regionally function as such, or how much and where areas that deliver multiple
ES at multiple spatial scales might be required or needed.

6.4 Comparative Studies of Oak Landscapes

Pan-European cultural landscapes includes the full range of states in the
transition from authentic to degraded landscapes, as well as different
governance arrangements, and therefore can provide opportunity for
knowledge production and learning among countries, regions and places
(Angelstam 2006, Angelstam et al. 2013b). Hence, comparative studies of
woodland landscapes with different histories and legacies, from remnant (or
degraded) to reference systems, can provide valuable knowledge and
perspectives (Angelstam et al. 2011) for the long term maintenance and
sustainable management by bridging divides knowledge gaps, and thus foster
mutual learning (ESF 2010, Angelstam et al. 2011). Comparisons of cultural
oak woodlands in for example Sweden, with the reference oak woodland
landscape in other parts of Europe, e.g., the dehesa and montado systems, can
provide important insights. Dehesa and montado systems on the Iberian
peninsula have been traditionally managed till recent times (Acosta Naranjo
2002, Plieninger 2006b), and thus provide opportunities for learning and
implementation of that knowledge in other agroforestry systems such as the
oak landscape in Sweden. This knowledge production for sustainable
landscapes as social-ecological systems (Joffre et al. 1999, Antrop 2005, 2006)
should then focuses on both the social component of the landscape as well as
its ecological dimension (Elbakidze and Angelstam 2007, Angelstam et al.
2011). The former will include the identification of different stakeholders and
actors at different levels of governance that manage, govern or influence the
traditional agroforestry systems, whereas the latter will systematically compare
the functionality of the diverse ecosystems represented at the landscape study
unit. This includes further the estimation of regional (landscape) gaps in extent
and representation of ecosystems, the analysis of functionality of habitat
networks both for humans and species, as well as to enhance understanding
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upon management practices and restoration initiatives to evaluate such
practices at different scales (Angelstam et al. 2011).

6.5 Future Research

The same fieldwork and research design has been performed for the Dehesas
agroforestry system of Spain, in order to compare both systems. The Spanish
study area was defined to be the Céceres province which is of similar size than
Ostergdtland, but contains the best representation of cultural oak landscapes in
Europe. At present, data analysis and writing is being produced to elucidate
landscape use and ES perception in a cultural oak reference landscape, to
ultimately compare both case studied systems in order to find potential
alternatives for the long term maintenance of cultural oak landscapes in
Europe. The coming next 2 years I will also focus on elucidating if both
landscapes (i.e., Caceres and Ostergdtland oak landscapes) serve as functional
GI for biodiversity conservation by using certain focal animal species as a
model, as well as performing regional land cover gap analyses. This research is
of paramount importance to ultimately assess whether cultural oak landscapes,
as socio-ecological systems can function as GI both for human and animal
species at regional level. Important questions are: how much habitat would be
required? Of which quality? At which distance between stands? How to
achieve the required landscape structure to fulfill plural needs? These questions
can be applied when focus on both humans and other animal species. To
elucidate overlapping areas and potential synergies will facilitate robust
knowledge production for future sustainable development increasingly needed
in our world.

Spain still embraces an important representation of cultural oak landscapes,
distributed over 3 to 6 million ha (differs between authors; Diaz et al.1997) in
the southwestern part of the country (Gaspar et al. 2009, Moreno and Pulido
2009). The term that defines these landscapes is Dehesa (Diaz et al.1997).
These systems are characterized by a dynamic combination of trees, pastures,
fallows and arable land (Joffre et al. 1988, Diaz et al. 1997, Moreno and Pulido
2009). The sclerophyllous species form a sparse tree cover (30-60 trees ha-1)
dominated by cork (Quercus suber) and holm oak species (Q. illex). Pastures
are grazed by livestock such as Iberian pig, rustic cattle breeds, goat and
merino sheep (Joffre et al. 1988, Diaz et al.1997, Moreno and Pulido 2009).
Hence, cultural oak landscapes form a heterogenic matrix of multi-functional
uses that co-evolved over thousands of years with human occupations
(Eichhorn et al. 2006, Lopez Saez et al. 2007, Bugalho et al. 2011). These
landscapes provide a full range of ES, including the maintenance of natural
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values and cultural heritage (Pedroli et al. 2007). Simultaneously, the mosaic
of integrated habitats, i.e., the Dehesa ecosystem, exerts one of the highest
biodiversity and conservational values in Europe (Diaz et al. 1997, Moreno and
Pulido 2009, Bergmeier et al. 2010, Bugalho et al. 2011), being considered as
“hot spot” of biodiversity (e.g. exhibit two times higher species richness than
the Mediterranean biome in general; 0.1 ha of Dehesa contains more than 135
species of vascular plants) (Bugalho et al. 2011). Thus, the Spanish dehesa will
be used as reference system to be compared with the oak landscape in Sweden
both for human well-being and biodiversity conservation.

6.6 Identified Challenges to Maintain the Oak Landscape in
Sweden

Several challenges regarding the management of cultural oak landscapes have
been pointed out by the respondents during the study. Too few active farmers
who want to be involved in traditional farming, was highlighted as a threat for
the maintenance of the Swedish cultural oak landscape. The reasons were
mainly hard work conditions, and the need for constant dedication. Only 2 out
of 8 interviewed farmers and landowners were under 40 years old, which might
be a sign of decline, although in another two cases the sons were taking over
the farm. National authorities has noticed a general steady decline in farming
activities, especially related to dairy production, as well as a pattern of change
in land holding size, i.e., there are fewer farmers, and they need to manage
bigger areas in order to have competent market prices (SBA 2013). A
landowner explained this change as: “In my estate there were 12 families living
here and managing the land, with their own home gardens for subsistence
farming. Today I am the only one working on the land”. As a consequence,
abandoned and overgrown areas of former oak landscapes with high natural
values are common in Ostergdtland, which reduces further landscape’s spatial
distribution and structure (landscape diversity). Additionally, as stated by
officials, the beauty of the cultural oak landscape also attract people to live
closer to valuable areas, which promote fragmentation due to urbanization and
grey infrastructure development with negative effects for biodiversity (Lattman
etal. 2014).

Financial impediments were also mentioned as part of the problem by
regional officials. Sweden compared to other European countries, does not
have a large proportion of agricultural land, and therefore the money allocated
to aid farming from the European Union does not suffice the financial needs
for restoration of the whole oak landscape with high natural values. To cope
with this and to maintain the cultural landscapes through traditional
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management practices (mainly grazing regimes) with a limited number of
livestock (due to limited number of farmers), a biennial grazing regime is
contemplated by regional authorities, so they can manage larger areas with the
same animal stock. Additionally, to currently rely almost totally on EU
subsidies for the long term conservation of the cultural oak landscape entails a
high risk. Thus as an alternative solution, such business related to tourism
activities are currently trying to be promoted; actions generally considered for
rural development elsewhere (Buijs et al. 2006, van Berkel and Verburg 2011).

The lack of oak tree regeneration (0-50 age classes missing) is also a big
challenge for the long term maintenance of cultural oak landscapes in Sweden.
This was pointed out both by officials and farmers. Surprisingly, a limited
number of trees per hectare are required in Sweden in order to qualify for the
EU Common Agricultural Policy (CAP) subsidies (otherwise they will be
classified as forest land), and thus woodlands having such threshold density
cannot allow the recruitment of new trees into the system. The risk in doing so
entails the loss of economic compensation from the CAP and the Swedish rural
development program. This is a common problem for cultural landscapes and
agroforestry systems in Europe. For instance, for the dehesa system in Spain
oak regeneration failure is a mayor threat for the long term survival, caused by
high grazing pressure promoted by European subsidies (Prieto Guijarro and
Martin Montero 1994, Bergmeier et al. 2010), with consequent adverse effects
of either abandonment or intensification of land use (Plieninger 2006a).
Additional abandonment of traditional practices such as transhumance, which
allowed for periods without grazing pressure, emphasize even further the
regeneration failure (Pulido et al. 2001, Carmona et al. 2013). The same
processes highlighted in our results, i.e., urbanization, depopulation of rural
areas and CAP issues, were also identified as promoting the loss of the Spanish
cultural oak landscapes (Plieninger et al. 2004b, Plieninger et al. 2012).
Traditional non-productive oriented multi-purpose management have been
shown as highly efficient practices for the optimal use of resources, hence
reducing or even neglecting dependence on external subsidies (Gaspar et al.
2009). However, the re-implementation of traditional practices requires caution
(Rackham 2003) and a holistic landscape approach in which conservation
incentive schemes, environmental education, and technical assistance should
be implemented (Pinto-Correia 2000, Plieninger et al. 2004b).
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7 Conclusions

Cultural landscapes are widely recognized as important for cultural heritage,
biodiversity conservation, ES and human well-being. To foster natural
solutions on landscape management and to integrate all dimensions towards
sustainability, the GI concept emerged at EU political level. In ES research, the
generally adopted focus on economic valuation of services, has render efforts
to characterize their cultural dimension due to the especial difficulty
represented by intangible aspects (Chan et al. 2012a,b, Daniel et al. 2012,
Satterfield et al. 2013). Spiritual, inspirational and place values are not related
nor produce by a single kind of experience, therefore valuation methodologies
should adapt to account for multiple benefits and their interdependencies
(Raudsepp-Hearne et al. 2010, Daniel et al. 2012, Chan et al. 2012a,b,
Satterfield et al. 2013). To successfully address all important values for people,
ES research must use multiple methods and tools than mere economic
approaches (Daniel et al. 2012, Chan et al. 2012a,b). In valuation contexts,
principles and virtues should also be taken into account to avoid valuation
based on a distorted conceptual reality ignoring what people care about. To
address the inclusion of cultural services in ES research, inter/transdisciplinary
approaches should be adopted to create common grounds for understanding
(Chan et al. 2012b, Daniel et al. 2012, Klain and Chan 2012, Hernandez-
Morcillo et al. 2013, Satterfield et al. 2013). Cultural services are directly
experienced and intuitively appreciated by people (Daniel et al. 2012), and
therefore they are motivations for owning, managing and conserving the land
(Chan et al. 2012a). They are also perceived in bundles and could thus foster
the orientation of ES management towards multi-functionality or multi-purpose
management (Plieninger et al. 2012). In the oak landscape in Sweden active
traditional multiple-use farming practices are crucial for the maintenance of
cultural oak landscapes, and directly related to its most valuable qualities in
terms of landscape beauty, recreation potential and biodiversity values. On the

59



contrary, traditional farming practices are in a steady regression that entails
greater uncertainty for the long term survival of such systems and associated
diversity of delivered ES important for human well-being. Solutions, including
adaptations of modern farming techniques to better mimic the traditional use of
oak landscapes, systematic comparative studies with reference systems, and the
generation of additional income through alternative rural development
initiatives such as tourism and recreation are urgently needed. Complex
realities demand multi-disciplinary methods and approaches to find viable
ground-based solutions. Transdisciplinary research is able to satisfy the
increasingly complex needs, improved understanding of conservation
objectives and demands of a changing society (Angelstam et al. 2013a).
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