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Existing frameworks for analysing interactions between social and natural systems
(e.g. Social-Ecological Systems framework, Ecosystem Services concept) do not
sufficiently consider and operationalize the dynamic interactions between people’s
values, attitudes and understandings of the human-nature relationship at both
individual and collective levels. We highlight the relevance of individual and
collective understandings of the human-nature relationship as influencing factors for
environmental behaviour, which may be reflected in natural resource management
conflicts, and review the diversity of existing social-cultural concepts, frameworks
and associated research methods. Particular emphasis is given to the contextsensitivity of social-cultural concepts in decision-making. These aspects are translated
into a conceptual model aiming not to replace but to expand and enhance existing
frameworks. Integrating this model into existing frameworks provides a tool for the
exploration of how social-cultural concepts of nature interact with existing contexts to
influence governance of social-ecological systems.
Keywords: human-nature relationship; social-ecological system; environmental
behaviour; governance
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1. Introduction
Frameworks for analysing relationships and interactions between social and natural
systems, also described as Human–Environment Interactions or Coupled Social-Ecological
Systems, have become mainstream paradigms for the science, practice, and policy of
sustainability (Binder et al. 2013). Prominent examples are the Social-Ecological Systems
Framework (Ostrom 2007, 2009) and the Millennium Ecosystem Assessment Framework
(Millennium Ecosystem Assessment 2003), which included and popularized the Ecosystem
Services concept. A more recent addition is the framework proposed by the
Intergovernmental Platform on Biodiversity and Ecosystem Services IPBES, which strives
to reach beyond traditional formalized Western science thinking (Dıaz et al. 2015).
Figure 1 illustrates the general structure of such frameworks. Differences between
individual variants relate to: (1) the understanding of the social-cultural system as being
separate from or part of the natural system, (2) the understanding of the linkages between
the social-cultural and the natural system (e.g. focus on material flows, economic
benefits, symbolic meanings), and (3) the complexity of feedback mechanisms within and
between social-cultural and natural systems. For a detailed analysis of commonalities and
differences between various concepts, see Binder et al. (2013), and for a critical
discussion of the extensive use of such frameworks see Stojanovic et al. (2016).
While such frameworks are widely regarded as useful for both research and governance,
they have also been criticized for various reasons: (1) Most existing frameworks do not
sufficiently consider the diversity of motivations for modifying, managing, protecting, or
restoring ecosystems. These motivations are rooted in different individual and collective
understandings of the human-nature relationship, as extensively studied in social sciences
such as environmental psychology, social psychology, sociology, and anthropology
(Fabinyi, Evans, and Foale 2014; Mathez-Stiefel, Boillat, and Rist 2007; Greider and
Garkovich 1994; Eder 1996; Daniel et al. 2012). (2) Many frameworks under-recognize the
effects of social-cultural features, particularly how interactions between individual features
(e.g. attitudes and values) interact with collective features (e.g. institutions, norms, customs,
symbols) to influence environmental behaviour (Manfredo et al. 2014; Romero and Agrawal
2011). (3) Some frameworks tend to ignore the role of situational aspects, particularly
technocratic, economic and managerial discourses that might lend a privileged voice to some
understandings of human-nature relationships while crowding out others (see Raymond
et al. 2013; Rode, G
omez-Baggethun, and Krause 2015; Turnhout et al. 2012).
There is a growing recognition among scientists that it is essential to consider the
interactions of social and ecological aspects across multiple disciplines, systems of

Figure 1. General structure of frameworks to analyse interactions between social and natural
systems (left) and proposed add-on module to integrate social-cultural concepts of nature (right).
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knowledge and policy contexts to understand changes in ecosystem services and human
well-being (Carpenter et al. 2009; Davies et al. 2015). Empirical evidence shows that
disregard of social-cultural concepts of nature can even lead to project failure. In a seminal
analysis of World Bank financed development projects of the 1980s, Kottak (1990) found
that projects that did not sufficiently consider cultural values of the population were less
likely to be successful in economic terms such as income generation. A more recent
literature review of publications on community-based conservation interventions (Waylen
et al. 2010) showed that the consideration of local cultural contexts is a key factor for the
success of such projects. Resources found in agricultural crops (Barnes et al. 2011) and
water systems (Andolina 2012) might be seen as simple commodities by Western standards;
however, the spiritual meanings of these resources may differ among indigenous groups and
ultimately result in the adoption of different management practices. Different sacred values
between primary stakeholders, managers and the government, or the missing reflection of
these values in decision-making processes, can lead to conflicts (Daw et al. 2015). The
various bonds between people and their places of residence can stimulate resistance against
infrastructure developments (McCreary and Milligan 2014). New technologies will be more
readily accepted by indigenous people when there is a cultural match with the respective
understanding of nature. For example, acceptance of photovoltaics in certain traditional
communities could be facilitated by adopting local terms for describing the sun as the
universal source of energy (Dreveskracht 2013). A recent literature review (Rode, GomezBaggethun, and Krause 2015) showed that economic incentives for nature conservation can
either undermine (crowd out) or reinforce (crowd in) people’s intrinsic motivations to
engage in biodiversity projects. While the majority of scholarly literature in this field focuses
on social-cultural concepts of indigenous people in the context of development projects,
similar examples can also be found in Western industrialized societies, e.g. when
controversies about conservation projects are rooted in different understandings of the
human-nature relationship among the various actors (Couix and Hazard 2013).
Individual disciplines are now addressing some of the concerns reviewed above by
improving understanding of the interactions between culture and the environment. For
example, within the ecological economics scholarship, researchers have developed: (1)
frameworks showing connections between environmental spaces, culture and ecosystem
management practices (e.g. Church et al. 2014; Fish, Church, and Winter 2016); (2)
methods for assessing shared and social values for ecosystems within and between
individuals and groups (Kenter et al. 2016; Raymond et al. 2014), and; (3) measurement
models for assessing the effect of these values on behaviour formation and change
(Raymond and Kenter 2016).
The objectives of our paper are to (1) present and discuss the diversity of existing
social-cultural concepts for addressing the human-nature relationship, (2) highlight the
relevance of individual and collective understandings of the human-nature relationship as
influencing environmental behaviour, and (3) propose a model for the integration into
established frameworks of coupled social-ecological systems that particularly addresses
the sensitivity regarding individual, social or institutional contexts within which
processes and actions are embedded.
Our work is based on a broad scoping of the literature and our own research
experiences from a large number of individual projects across the developed and
developing world. The literature review focuses on relevant review articles for each
subtopic, but also includes selected single case studies for illustration. Within this
journal’s special issue on “Human-nature relationships and their implications for
environmental management”, our article has also been designed as a reference point
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regarding fundamental literature, thus avoiding redundancies in other individual
contributions. The idea of providing a model for a better consideration of social-cultural
concepts of nature in social-ecological systems frameworks is per se interdisciplinary.
However, the literature review had to consider a wide range of disciplines such as social
psychology, environmental economics, and governance, each with their individual
terminologies and sometimes inconsistent definitions.
Within this paper, we use the term “social-cultural concepts of nature” as an umbrella
term for a number of concepts describing and operationalising the individual or collective
understanding of nature and of the complex relationship between humans and their
natural environment (see Section 2). “Environmental behaviour” is used here in a neutral
sense as any kind of behaviour that has a direct or indirect positive or negative impact on
natural environments, such as individual consumption, land-use practices or engagement
in conservation activities (Poortinga, Steg, and Vlek 2004).

2. Social-cultural concepts in the context of human-nature relationships
Social-cultural concepts of nature are a specific subset of general social-cultural concepts
such as worldviews, collective traditions and experiences, beliefs, values and attitudes
(Luloff et al. 2007; Qin and Flint 2017), and therefore also need to be seen in relation to
those (see Figure 2).
Most of the key concepts reviewed in recent literature have acted as paradigms,
gathering researchers around them without much inter-paradigmatic traffic.
Consequently, different scholarships may have the same name for a given concept, but
define or apply it in various ways. For example, there are diverse intellectual origins

Figure 2. Overview of representative social-cultural concepts in the context of human–nature
relationships.
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behind the ‘sense of place’ concept, which has resulted in ‘place’ being considered a
centre of meaning, a locus of attachment, as well as from phenomenological, discursive
and information processing approaches (Williams 2014a, 2014b). In this way, humannature relationship concepts are not mutually exclusive but tend to organize research in
specific ways, starting out from different initial foci, be it nature in general or selected
parts of nature such as animals or specific locations, and focusing on different aspects, as
summarized in Table 1. This pattern implies that the human-nature relationship research
field is still dynamic with a growing number of publications originating from many
different disciplines and developed for diverse applications.
Social-cultural concepts of nature become manifest at all levels of human
organization: individual people, communities, collective actors such as corporations,
NGOs or government agencies, and the general macro level of cultural patterns and
public discourse (Manfredo et al. 2014). However, within each level these social-cultural
concepts are expressed, reflected and documented in different ways. For example,
governmental discourses on human-nature relationships are generally more dominated by
rational, often economically determined frames such as the ecosystem services approach,
compared to the individual or the group level, where people’s connectedness to nature
can also include emotional or spiritual dimensions. The multifarious dynamics between
the individual and the collective level can be a determinant for the success of resource
management and conservation measures (Kenter et al. 2014).
3. Established methods for investigating human-nature relationships
Methods employed for investigating and discussing human-nature relationships in the
context of natural resource management vary according to the purpose of their
application and the disciplines in which they are grounded. These methods can address
either individuals or groups, facilitate different degrees of interaction between
participants or with the researchers, and stimulate discussions and reflection of different
intensity and duration.
Quantitative approaches to investigate social-cultural concepts of nature at the
individual level mostly use standardized survey instruments with predefined sets of
dichotomous or continuous response options (Bauer, Wallner, and Hunziker 2009; Braito
et al. 2017; de Groot and de Groot 2009; van den Born 2006), often referring to
established measurement scales such as the Humans and Nature (HaN) scale (de Groot
and van den Born 2007), the Connectedness to Nature (CTN) scale (Mayer and Frantz
2004) or the New Environmental Paradigm (NEP) scale (Dunlap et al. 2000). At the
group level, interactive quantitative instruments such as discourse-based valuation
(Wilson and Howarth 2002) are less common in this research tradition. Studies relying on
spatial analysis and on-site behavioural observations are employed to complement
surveys and acquire generalizable knowledge about people, objects, events, and
processes.
Qualitative approaches such as semi-structured interviews with individuals (van den
Born 2008) or focus groups discussions at the collective level (Buijs et al. 2008; Fischer
and Young 2007) allow for inductive reasoning, interaction and reflection, and take into
account the context and cultural background of respondents. This is particularly useful
when the research process should prepare grounds for decision-making in natural
resource management (Lynam et al. 2007; Davies et al. 2015). Discussion processes
conducted over several sessions can exhibit a shift from more distant argumentation
toward deeper immersion into the topic (Ahnstr€om et al. 2009), thus also providing space

NATURE
Social representations of nature

PLACE
Place attachment

Objects of attention and concepts

Definition: The images of nature that are developed in
the encounters of people and the natural environment.
The images are culturally (Kloek et al. 2017) and
historically contingent systems of values, ideas, and
practices that are used by social groups to understand
the natural environment (Buijs et al. 2012).
Evolution of concept: Early work focused on normative
elements of images (values and value orientations)
and cognitive elements (beliefs and definitions)
(Buijs, Elands, and Langers 2009). The current
concept also considers expressive elements,
such as perceived beauty and fascination (Kloek
2015).

Definition: The emotional bonds a person develops with
various places. It can be organized along multiple
dimensions of person (the actor who is attached), the
psychological process (how affect, cognition and
behaviour are manifest in attachment) and place (the
nature of the area which the person is attached to)
(Scannell and Gifford 2010).
Evolution of concept: Research consists of
methodological and theoretical traditions of the
geographical dimensions of “sense of place”
(qualitative) and “psychometric” dimensions
(quantitative) (Lewicka 2011). The most common
distinction is between place attachment (affective
bonds and symbolic meaning) and place dependence
(instrumental bonds with place).

Description

Operationalization of concept

(continued)

Values of nature – the reasons why nature is perceived
to be important. Usually divided into anthropocentric,
ecocentric and biocentric values (Buijs 2009).
Definitions and boundaries of nature – what people
consider as nature and what types of nature they
distinguish (Buijs 2009).
Nature related beliefs – associations people establish
between nature and the attributes they ascribe to it
(Buijs 2009).
Psychological experiences – how people experience
nature emotionally or feel about nature (Kloek 2015).

From a psychometric perspective, a range of dimensions
have been measured (see (Raymond, Brown, and
Weber 2010) for an overview):
Place identity – the mixture of feelings about specific
physical settings and symbolic connections to place
Place dependence– degree to which the physical setting
provides conditions to support an intended use
Social bonding – feelings of belongingness or
membership to a group of people, such as friends and
family, as well as the emotional connections based on
shared history, interests or concerns.

Table 1. Summary of widely used concepts of the human–nature relationship and their analytical dimensions.
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Images of Nature – what people consider as nature and
what types of nature they distinguish
Values of Nature – the reasons why nature is perceived
to be important
Images of the human–nature relationship – the images
of the appropriate relationship between humans and
nature:
 Master over nature
 Steward of nature
 Partner with nature
 Participant in nature
Images are measured with the Humans and Nature scale
(HaN) (van den Born 2006; De Groot and van den
Born 2007; De Groot 2012).
Measurement scales include:
Connectedness to Nature Scale [CNS] (Mayer and
Frantz 2004)– measuring conscious emotional
connection to the natural world.
Implicit Associations Test [IAT] (Schultz et al. 2004)
and Inclusion of Nature in Self [INS] (Schultz
2001) – measuring how much nature is included in an
individual’s identity.
Nature Relatedness Scale [NRS] (Nisbet, Zelenski, and
Murphy 2008) – measures a broader set of concepts
than CNS including physical interaction, comfort
level and familiarity with nature.
Strong correlations between different measures of
connectedness to nature scales have been
demonstrated (Tam 2013).

Definition: Images derived from environmental
philosophy of the human–nature relationship, and
guiding principle for the appropriate relationship with
nature (van den Born et al. 2001).
Evolution of concept: Three concurrent developments,
such as guiding principle for the appropriate
relationship with nature, images of nature and values
of nature.

Definition: The extent to which individuals include
nature as part of their identity, on three key levels:
cognition (how integrated one feels with nature),
affect (an individual’s sense of care for nature) and
behaviour (an individual’s commitment to protect the
natural environment) (Schultz 2002). Also known as
nature relatedness, connectivity with nature,
emotional affinity toward nature, or inclusion of
nature in self.
Evolution of concept: Has evolved to distinguish
between Nature-Relatedness (Self) representing an
internalized identification with nature; NatureRelatedness (Perspective) representing an external,
nature related worldview, and Nature-Relatedness
(Experience), representing a physical familiarity with
the natural world.

Visions of nature

Connectedness to nature

(continued)

Operationalization of concept

Description

Objects of attention and concepts

Table 1. (Continued )
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ANIMALS
Wildlife value orientations

Environmental worldviews

Objects of attention and concepts

Table 1. (Continued )

Definition: Consist of networks of basic beliefs that
organize around values and provide contextual
meaning to those values in relation to a particular
domain such as wildlife. Value orientations are seen
as part of a value – attitude –behaviour hierarchy
(Manfredo, Teel, and Henry 2009).
Evolution of concept: There is a long-lasting discourse
on human–animal relationships (see e.g. Kellert
(1985), with subdiscourses focusing on specific
groups such as birds (Ainsworth 2014) or domestic
animals (Vining 2003). For a comprehensive review
see Hosey and Melfi (2014).

Definition: Nature-based, “primitive” beliefs that reflect
an individual’s fundamental priorities about human–
environment interactions (Oskamp and Schultz
2005).
Evolution of concept: Was initially developed to
understand the social basis of environmental concern
(Dunlap and Van Liere 1978; Van Liere and Dunlap
1980) but more recently to understand environmental
behaviour (Stern et al. 1999). A large body of
research suggests that underlying belief systems
predispose people to act in support or opposition of
policy change (Milfont and Duckitt 2004; Nooney
et al. 2003). However, the construct has been
contested (Amburgey and Thoman 2011).

Description

Early research measured wildlife value orientations
across the dimensions of: wildlife use, wildlife rights,
recreation wildlife experience, bequest and existence,
hunting/anti-hunting, residential wildlife experience,
wildlife education, fishing/anti-fishing (Fulton,
Manfredo, and Lipscomb 1996).
These orientations have since been clustered into two
higher-level dimensions of domination (extent to
which an individual or group’s value are shaped by
human mastery over nature) and mutualism (extent to
which life forms have rights like humans and
deserving care and compassion) (Manfredo, Teel, and
Henry 2009; Teel and Manfredo 2010).

The New Ecological Paradigm (NEP) (Dunlap et al.
2000) scale indicates potential endorsement of an
environmental worldview. It is comprised of
statements about living in harmony with (i.e.
biocentrism) or having mastery over nature
(i.e. anthropocentrism).

Operationalization of concept
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for more personal, emotional or spiritual expression. Such a mode shift can also be
achieved by implementing approaches such as role playing (Bourgoin and Castella 2011)
or the production of artworks such as sculptures or videos (Gibbs 2014; Kagan 2013;
Edwards, Collins, and Goto 2016). These approaches help to overcome challenges in
communicating issues of human-nature relationships and allow a rich, multi-faceted
reflection.
For the analysis of explicitly stated or implicit human-nature relationship aspects in
policy papers, newspaper articles, books and other written sources, well-established
methods of document or content analysis can be implemented (Daugstad, Svarstad, and
Vistad 2006; Stremlow and Sidler 2002).
4. The situational dependence of linkages between human-nature relationship and
behaviour
A host of cognitive and affective processes shape individual and collective decisions. In
this context, human-nature relationship concepts work in tandem with situational factors
to induce or constrain behaviour (Flint et al. 2013; Braito et al. 2017). If these combined
effects of social-cultural concepts and situational factors are ignored, estimates of human
behaviour may be rendered invalid or unreliable. There are also various methodological
and conceptual challenges to modelling environmental behaviour, such as the
compatibility among survey items (Ajzen and Fishbein 2005), different levels of
specificity in the questions asked to stakeholders (Tarrant and Cordell 1997) and
language used in survey instruments (Kaiser, Schultz, and Scheuthle 2007). These
uncertainties may affect a researcher’s ability to understand, anticipate and guide
governance of human behaviours, which are crucial for the long-term success of
conservation initiatives and sustainability (Mascia et al. 2003; Schultz 2011).
A variety of universal theories and models have been developed in social psychology
to better understand the processes that influence behaviour (Bamberg and M€oser 2007).
Under the assumption of rationality, the Theory of Planned Behaviour (Ajzen 1985) is
one example of a social psychological model that provides insight into the predictors of
behavioural intentions including general attitudes, perceived behavioural control, and
subjective norms, as well as belief structures that antecede these constructs. Another
approach to estimating actions that can affect the environment relies on moral normative
concerns (rather than self-interest). The Value-Belief-Norm Theory of Environmentalism
(Stern et al. 1999) and the Norm-Activation Model (Schwartz 1977) are two example
frameworks that have provided conceptual roadmaps for a longstanding body of research
to disentangle the complexities of human behaviour.
When trying to understand environmental behaviour, the interactions between humannature relationship concepts and a range of situational factors must be considered (see
Figure 3). These interconnected factors are crucial to understand the human-nature
relationships and resultant behaviours (Manfredo and Yuan 1992). These various factors
are described below.
4.1. Thematic and spatial focus
First of all and relevant for all other factors, the thematic focus of a decision process, i.e.
the natural resource that may be affected by human activities is a critical consideration.
For example, research has suggested that farmers who own both cropland and forests tend
to act according to a “stewardship of nature” (van den Born 2006) orientation in forests,
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Figure 3. Detailed structure of the add-on module to integrate social-cultural concepts into
frameworks of interaction between social and natural systems: dashed lines refer to the structure of
existing frameworks (see Figure 1) and solid lines indicate the proposed extension.

while on cropland their behaviours are guided more by “mastery of nature” orientations
(Huber 2012; Yoshida, Flint, and Dolan 2017). Another example is the concept of
flagship species in biodiversity conservation that is based on the observation that certain
species can more easily activate participation in conservation initiatives than others
(Jepson and Barua 2015). Also the spatial dimension of the thematic focus can be
relevant. For example, Van Riper and Kyle (2014) identified differences in national park
visitors’ environmental worldviews and the perceived values of places across spatial
scales. Results from this study indicated that survey respondents who endorsed an
environmental worldview were more likely to ascribe values to places not experienced
first hand. Thus, incidents in an individual’s immediate personal vicinity (as opposed to
experiences occurring farther away) can trigger different behavioural responses (Kubo
and Shoji 2014).
4.2. Individual attributes
Individual characteristics such as values, and personality remain relatively stable over
the course of a person’s life (Dietz, Fitzgerald, and Shwom 2005), however, other
individual-level attributes such as attitudes and, in particular, emotions are relatively
sensitive to situational contexts. For example, in the case of attitudes towards flood
control, personal involvement in recent extreme events can activate concepts of control
rather than concepts of partnership with nature (Shaw 2016; Muhar and B€ock 2017).
This is insofar relevant as planning processes for disaster management are often
initiated immediately after extreme events when actors might still be emotionally
affected. These individual attributes have important direct and indirect effects on
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behavioural intention and self-reported conservation behaviour (for an overview, see
Raymond and Kenter 2016) and participation in biodiversity conservation programmes
(Moon, Marshall, and Cocklin 2012).

4.3. Group attributes
Group-level characteristics such as shared experiences, power relationships, peer pressure
and social control also affect behaviour (Kenter et al. 2014). Culture (e.g. norms,
traditions, ideas, material objects, and symbols) and social structures of societies (e.g.
race, gender, ethnicity, class) are important considerations for groups that comprise the
contexts surrounding individuals and management entities (Brennan, Flint, and Luloff
2009; Flint et al. 2013; Wildavsky 1987). In the context of natural resource management,
state-funded programmes often target and support community-based action, where the
internal dynamics within action groups can be significant determinants for the success of
such programmes, as e.g. shown by (Kingwell, John, and Robertson 2008) in a review of
conservation projects addressing land degradation in Australia.

4.4. Governance
The governance regime incorporates the organizational setup of stakeholder involvement
in decision-making, the management tactics that support message framing, and the
establishment of formal and informal policy instruments that shape natural resource use
(Jordan, Wurzel, and Zito 2005). The framing of a governance process towards a certain
human-nature relationship concept can either attract or deter certain stakeholder groups
(Rode, G
omez-Baggethun, and Krause 2015). For example, Van Riper et al. (2016)
found that informal policy instruments were particularly instrumental in co-creating
knowledge and reflecting the place meanings of key stakeholder groups in the Great
Barrier Reef Marine Park. In line with past research (Ostrom 2000), this study found a
variety of institutional arrangements worked in tandem with group and individual level
processes that encouraged and constrained decisions about human–environment
interactions.

5. Integration into existing frameworks of social-ecological systems
We suggest that social-cultural concepts of nature should be better considered in existing
frameworks analysing social-ecological systems. Figure 3 presents a model that is
designed to function as an “add-on module” or extension to such frameworks, rather than
proposing to replace them. We intended to set the level of detail to leave sufficient
leeway for adaptation and integration into a wide range of frameworks.
The model operationalizes the relationship between various aspects discussed in
previous sections of this paper: Social-cultural concepts of nature are embedded in
general social-cultural concepts such as worldviews and values, indicating there is always
an interaction between the individual and the collective level. Effects of human
behaviour on the biophysical system and their relationship to other social-cultural
subsystems (e.g. economy, technology, religion, political system) are reflected in the
formation of different understandings of the human-nature relationship. These concepts
can be activated by a number of situational factors such as governance arrangements,
which together then influence certain behaviour. Both the social-cultural concepts and the
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situational factors are, of course, linked in various ways to other components or
subsystems of the social-cultural system such as economy, technology, and politics.

6. Discussion and conclusions
6.1. Challenges and opportunities for implementation in individual frameworks and
project designs
The module proposed here can serve as a guide for researchers, to consider how humannature relationship dimensions fit within broader frameworks of human–environment
interactions. The module accommodates a wide range of epistemological approaches and
research methodologies, although it will need testing and assessment across cultures and
disciplines. Our social-cultural model is also useful for better understanding of how
‘culture’ is inherently linked to individual and collective aspects of the social-ecological
system (as opposed to how culture is presented as an independent unit in the ecosystem
services framework).
Given that empirical research in this field tends to rely upon the integration of
qualitative and quantitative methods, approaches that recognize the complementarity of
qualitative and quantitative data offer the greatest promise. In Table 2, we provide an
overview of the potential contributions of our add-on module to some selected socialecological frameworks.

6.2. Suggestions for further research
Our add-on module exists at a conceptual level and warrants empirical investigation. We
particularly encourage researchers to consider how individual and collective
psychological processes interact with each other to drive behaviour formation and change
within the individual (Manfredo et al. 2014). Existing behavioural models within
environmental psychology rarely account for such multi-level effects, which may explain
why much of the variance in conservation behaviour (Gosling and Williams 2010;
Raymond, Brown, and Robinson 2011), as well as in other forms of behaviour remains
unexplained (Gifford 2014).
Temporal and spatial dimensions of the human-nature relationship and behaviour
formation also require more attention (Restall and Conrad 2015). Such research may
also include mapping how spatial factors relevant to people’s places of interest
interact with their understanding the human-nature relationship, as well as how these
interactions develop over time (Dvorak and Brooks 2013; Pages, Fischer, and Van
der Wal 2017).

6.3. Implications for practice
Managers of planning and governance processes in natural resource management at all
scales need to be aware of the role that social-cultural concepts of nature play in different
contexts. This requires a translation of the scientific terms around human-nature
relationships into plain language. Stakeholders in such processes should be encouraged to
reflect on their own and others’ positions (Raymond et al. 2010). In addition, managers
and researchers have to recognize that their positions of power may discourage open
communication regarding local beliefs and practices. Therefore, participatory and

Biophysical systems generate goods
and services that are crucial for
human well-being. Accurate
valuation of services is assumed
to lead to better awareness of the
importance of ecosystems, enable
exchange payments between
resource users, and improve
ecosystem stewardship.

Defines well what constitutes a service
and how socio-cultural concepts
influence the importance of
particular services.
Considers clearly situational factors
that create benefits from ecosystem
services for individuals, rather than
focusing on abstract societal benefits
only.
Shows the importance of economic
considerations for explaining and
influencing environmental
behaviour.
Appreciates gradually what well-being
is and how it can be achieved.

Potential contributions from
integrating the HNR module

Ecosystem services (Millennium
Ecosystem Assessment 2003)

Key principles

Framework
The Social Ecological Systems (SES)
Framework was developed to
understand and improve the
management of common-pool
resources. Accordingly, a system is
comprised of resource systems
(biophysical component), resource
units (goods or services being
extracted), governance systems
(rules and actions regarding the
regulation and management of the
system), and users (people who
extract and benefit from the resource
units).
Suggests that not all environmental
features need to be considered as
“resources”.
Highlights different ways of perceiving
landscapes and valuing biophysical
features.
Stresses that “users” are not a
homogenous group of people, but
individuals with different HNR
concepts, values and histories.
Provides guidance on tools and
methods to understand the interplay
between individuals, groups of
actors and management systems.

Social-ecological systems (Ostrom
2007, 2009)

(continued)

Highlights the centrality of worldviews
and concepts of nature in shaping a
socio-cultural system. This, in-turn,
can influence the conceptual
structure of the model.
Could assist the IPBES framework in
capturing the differences between
individual concepts of nature and
collective concepts of nature.
Can expand on how nature’s benefits
influence people’s quality of life by
accounting for the complexities of
human behaviour, its antecedents
and effects.

The IPBES framework can be viewed
as a recent extension and expansion
of the ecosystem services
framework. It is far broader than
traditional ecosystem services
frameworks, considering multiple
forms of knowledge, worldviews and
different framings of human–
environment interactions.

IPBES (Diaz et al. 2015)

Table 2. Options for integrating the add-on module into selected existing frameworks of interaction between social and natural systems.
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Challenges for integrating the
HNR module

Framework

Table 2. (Continued )

Defining the purpose of ecosystem
services assessment so HNR
concepts can be targeted
appropriately.
Availability of information on
individual and group attributes and
situational factors
Consider the complexity of interactions
between individual and collective
processes influencing behaviour
Difficulty of mapping of the spatiotemporal dynamics of human–nature
relationships
Reduced clarity of individualized
(compared to expert-based)
definitions of ecosystem services
Accounting for the relevance of
ecosystem services to diverse
populations.
Assessing how access to, and
experience of, ecosystem services
affect nature connectedness, values
and worldviews

Ecosystem services (Millennium
Ecosystem Assessment 2003)
Incorporate socio-cultural concepts of
nature into the structure of first and
second tier variables adopted in SES.
Dealing with increasing model
complexity
Translating the complexity and nuance
of human–nature connections into
practical recommendations for
resource governance.

Social-ecological systems (Ostrom
2007, 2009)

Communicating socio-cultural concepts
of human–nature relationships to
policy.
Relating indigenous perspectives on
nature to scientific knowledge

IPBES (Diaz et al. 2015)
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collaborative engagements that share power can improve management decisions and
foster better conservation outcomes (Reid et al. 2009).
While there is still a need to further develop methods for addressing and
operationalizing human-nature relationships in research projects, this is even more
relevant for improving the practice of natural resource management. “Human–nature
relationship toolkits” prepared by international organizations such as UNEP or
UNESCO, various Convention secretariats, and globally acting NGOs to be used by
government agencies, practitioners, NGOs, and citizens’ groups could therefore be very
useful. Such toolkits could also be tailored for certain ecosystem types or cultural
contexts, and be included in manuals for specific management issues, such as aquatic
ecosystem management (Ruettinger et al. 2014). Education for Sustainable Development
platforms, such as the UNECE Steering Committee on ESD are several examples of
international multi-stakeholder avenues for raising awareness about the role and
application of social-cultural concepts of nature, and promoting further development of
methods and practices.
Considering the role of social-cultural concepts of nature is particularly useful in the
context of UNESCO’s work on the links between biological and cultural diversity striving
to achieve a holistic approach consistent with cultural and spiritual values, worldviews,
knowledge systems and livelihoods that contribute to conservation and sustainable and
equitable use of biodiversity (Persic and Martin 2008; UNESCO 2010). Future research
could benefit from applying the add-on module in different real-world decision contexts in
order to better understand how environmental policies and strategies may influence the
relational dynamics among individuals, societies and the environment, and how these
relations contribute to individual and collective behaviour and decision-making.

Acknowledgements
This paper is an outcome of the workshop “The role of human nature relationship concepts in the
governance of social-ecological systems in mountain areas”, held in the Lungau-Nockberge
Biosphere Park, Austria, 4–8 May 2015, jointly funded by the Austrian Academy of Sciences in the
context of the UNESCO Man and the Biosphere Programme, and by the Mountain Research
Initiative, Bern, Switzerland.

Disclosure statement
No potential conflict of interest was reported by the authors.

Funding
This work was supported by Mountain Research Initiative, Switzerland and Austrian Academy of
Sciences.

ORCID
Andreas Muhar
http://orcid.org/0000-0001-7623-5859
Christopher M. Raymond
http://orcid.org/0000-0002-7165-885X
Nicole Bauer
http://orcid.org/0000-0002-6172-717X
Kerstin Bo€ck
http://orcid.org/0000-0002-1819-2149
Michael Braito
http://orcid.org/0000-0002-9763-0804
Arjen Buijs
http://orcid.org/0000-0002-1683-6182
Courtney Flint
http://orcid.org/0000-0003-2938-3765

Journal of Environmental Planning and Management

771

Christopher D. Ives
http://orcid.org/0000-0003-0438-7225
Tobias Plieninger
http://orcid.org/0000-0003-1478-2587
Catherine Tucker
http://orcid.org/0000-0003-3151-5376
Carena J. van Riper
http://orcid.org/0000-0002-6200-8855

References


Ahnstr€om, J., J. H€ockert, H. L. Bergea, C. A. Francis, P. Skelton, and L. Hallgren. 2009. “Farmers
and Nature Conservation: What is Known About Attitudes, Context Factors and Actions
Affecting Conservation?” Renewable Agriculture and Food Systems 24 (01): 38–47.
Ainsworth, G. B. 2014. “Valuing Birds : Understanding the Relationship Between Social Values
and the Conservation of Australian Threatened Avifauna.” PhD Thesis, Charles Darwin
University, Australia.
Ajzen, I. 1985. “From Intentions to Actions: A Theory of Planned Behavior.” In Action-Control:
From Cognition to Behavior, edited by J. Kuhl and J. Beckmann, 11–39. Heidelberg: Springer.
Ajzen, I., and M. Fishbein. 2005. “The Influence of Attitudes on Behavior.” In The Handbook of
Attitudes, edited by D. Albarracın, B. T. Johnson, and M. P. Zanna, 173–221. Mahwah, NJ:
Lawrence Erlbaum.
Amburgey, J. W., and D. B. Thoman. 2011. “Dimensionality of the New Ecological Paradigm:
Issues of Factor Structure and Measurement.” Environment and Behavior 44 (2): 235–56.
doi:10.1177/0013916511402064.
Andolina, R. 2012. “The Values of Water: Development Cultures and Indigenous Cultures in
Highland Ecuador.” Latin American Research Review 47 (2): 3–26. doi:10.1353/lar.2012.0015.
Bamberg, S., and G. M€oser. 2007. “Twenty Years after Hines, Hungerford, and Tomera: A New
Meta-Analysis of Psycho-Social Determinants of Pro-Environmental Behaviour.” Journal of
Environmental Psychology 27 (1): 14–25.
Barnes, J. I., J. E. Wall, D. Diaz, and P. Ballamingie. 2011. “Missed Understandings: Cultural and
Communication Disconnects in Indigenous Livelihood Revitalization and Conservation.”
Society and Natural Resources 24 (9): 972–983. doi:10.1080/08941920.2011.559616.
Bauer, N., A. Wallner, and M. Hunziker. 2009. “The Change of European landscapes: HumanNature Relationships, Public Attitudes Towards Rewilding, and the Implications for Landscape
Management in Switzerland.” Journal of Environmental Management 90 (9): 2910–2920.
doi:10.1016/j.jenvman.2008.01.021.
Binder, C. R., J. Hinkel, P. W. G. Bots, and C. Pahl-Wostl. 2013. “Comparison of Frameworks for
Analyzing Social-Ecological Systems.” Ecology and Society 18 (4): 26. doi:10.5751/ES-05551180426.
Bourgoin, J., and J.-C. Castella. 2011. “‘PLUP FICTION’: Landscape Simulation for Participatory
Land Use Planning in Northern Lao PDR.” Mountain Research and Development 31 (2): 78–
88. doi:10.1659/mrd-journal-d-10-00129.1.
Braito, M., K. B€ock, C. Flint, A. Muhar, S. Muhar, and M. Penker. 2017. “Human-Nature
Relationships and the Complexity of Environmental Behaviour." Environmental Values 26
(2017): 365–389. doi:10.3197/096327117X14913285800706.
Brennan, M. A., C. G. Flint, and A. E. Luloff. 2009. “Bringing Together Local Culture and Rural
Development: Findings from Ireland, Pennsylvania and Alaska.” Sociologia Ruralis 49 (1): 97–
112. doi:10.1111/j.1467-9523.2008.00471.x.
Buijs, A. E. 2009. “Lay People’s Images of Nature: Comprehensive Frameworks of Values,
Beliefs, and Value Orientations.” Society and Natural Resources 22 (5): 417–432. doi:10.1080/
08941920801901335.
Buijs, A. E., B. H. M. Elands, and F. Langers. 2009. “No Wilderness for Immigrants: Cultural
Differences in Images of Nature and Landscape Preferences.” Landscape and Urban Planning
91 (3): 113–123. doi:10.1016/j.landurbplan.2008.12.003.
Buijs, A. E., A. Fischer, D. Rink, and J. C. Young. 2008. “Looking Beyond Superficial Knowledge
Gaps: Understanding Public Representations of Biodiversity.” International Journal of
Biodiversity Science and Management 4 (2): 65–80. doi:10.3843/Biodiv.42:1.
Buijs, A. E., T. Hovardas, H. Figari, P. Castro, P. Devine-Wright, A. Fischer, C. Mouro, and S. Selge.
2012. “Understanding People’s Ideas on Natural Resource Management: Research on Social
Representations of Nature.” Society and Natural Resources 25 (11): 1167–1181. doi:10.1080/
08941920.2012.670369.

772

A. Muhar et al.

Carpenter, S. R., H. A. Mooney, J. Agard, D. Capistrano, R. S. Defries, S. Diaz, T. Dietz, et al.
2009. “Science for Managing Ecosystem Services: Beyond the Millennium Ecosystem
Assessment.” Proceedings of the National Academy of Sciences of the United States of America
106 (5): 1305–1312. doi:10.1073/pnas.0808772106.
Church, A., R. Fish, R. Haines-Young, S. Mourato, J. Tratalos, L. Stapleton, C. Willis, et al. 2014.
“UK National Ecosystem Assessment Follow-On Work Package Report, Work Package
Report 5: Cultural Ecosystem Services and Indicators.” UNEP-WCMC, LWEC, UK. http://
uknea.unep-wcmc.org/LinkClick.aspx?fileticket=l0%2FZhq%2Bgwtc%3D&tabid=82.
Couix, N., and L. Hazard. 2013. “When the Future of Biodiversity Depends on Researchers’ and
Stakeholders’ Thought-Styles.” Futures 53: 13–21. doi:10.1016/j.futures.2013.09.005.
Daniel, T. C., A. Muhar, A. Arnberger, O. Aznar, J. W. Boyd, K. M. A. Chan, R. Costanza, et al.
2012. “Contributions of Cultural Services to the Ecosystem Services Agenda.” Proceedings of
the National Academy of Sciences of the United States of America 109 (23): 8812–8819.
doi:10.1073/pnas.1114773109.
Daugstad, K., H. Svarstad, and O. I. Vistad. 2006. “A Case of Conflicts in Conservation: Two
Trenches or a Three-Dimensional Complexity?” Landscape Research 31 (1): 1–19. doi:10.1080/
014263690500448450.
Davies, K. K., K. T. Fisher, M. E. Dickson, S. F. Thrush, and R. Le Heron. 2015. “Improving
Ecosystem Service Frameworks to Address Wicked Problems.” Ecology and Society 20 (2): 37.
doi:10.5751/ES-07581-200237.
Daw, T. M., S. Coulthard, W. W. L. Cheung, K. Brown, C. Abunge, D. Galafassi, G. D. Peterson, T.
R. McClanahan, J. O. Omukoto, and L. Munyi. 2015. “Evaluating Taboo Trade-Offs in
Ecosystems Services and Human Well-Being.” Proceedings of the National Academy of
Sciences of the United States of America 112 (22): 6949–6954. doi:10.1073/pnas.1414900112.
de Groot, M. 2012. “Exploring the Relationship Between Public Environmental Ethics and River
Flood Policies in Western Europe.” Journal of Environmental Management 93 (1): 1–9.
doi:10.1016/j.jenvman.2011.08.020.
de Groot, M., and W. T. de Groot. 2009. “‘Room for River’ Measures and Public Visions in the
Netherlands: A Survey on River Perceptions Among Riverside Residents.” Water Resources
Research 45: W07403. doi:10.1029/2008wr007339.
de Groot, M., and R. J. G. van den Born. 2007. “Humans, Nature and God: Exploring Images of
Their Interrelationships in Victoria, Canada.” Worldviews: Global Religions, Culture, and
Ecology 11 (3): 324–351.
Dıaz, S., S. Demissew, J. Carabias, C. Joly, M. Lonsdale, N. Ash, A. Larigauderie, et al. 2015. “The
IPBES Conceptual Framework: Connecting Nature and People.” Current Opinion in
Environmental Sustainability 14: 1–16. doi:10.1016/j.cosust.2014.11.002.
Dietz, T., A. Fitzgerald, and R. Shwom. 2005. “Environmental Values.” Annual Review of
Environment and Resources 30 (1): 335–372. doi:10.1146/annurev.energy.30.050504.144444.
Dreveskracht, R. D. 2013. “Economic Development, Native Nations, and Solar Projects.” American
Journal of Economics and Sociology 72 (1): 122–144. doi:10.1111/j.1536-7150.2012.00866.x.
Dunlap, R. E., and K. D. Van Liere. 1978. “New Environmental Paradigm.” Journal of
Environmental Education 9 (4): 10–19.
Dunlap, R. E., K. D. Van Liere, A. G. Mertig, and R. E. Jones. 2000. “Measuring Endorsement of
the New Ecological Paradigm: A Revised NEP Scale.” Journal of Social Issues 56 (3): 425–42.
doi:10.1111/0022-4537.00176.
Dvorak, R. G., and J. J. Brooks. 2013. “More Connection and Less Prediction Please: Applying a
Relationship Focus in Protected Area Planning and Management.” Journal of Park and
Recreation Administration 31 (3): 5–22.
Eder, K. 1996. The Social Construction of Nature: A Sociology of Ecological Enlightenment.
London: Sage.
Edwards, D., T. Collins, and R. Goto. 2016. “An Arts-Led Dialogue to Elicit Shared, Plural and
Cultural Values of Ecosystems.” Ecosystem Services 21: 319–328.
Fabinyi, M., L. Evans, and S. J. Foale. 2014. “Social-Ecological Systems, Social Diversity, and
Power: Insights From Anthropology and Political Ecology.” Ecology and Society 19 (4): 28.
doi:10.5751/Es-07029-190428.
Fischer, A., and J. C. Young. 2007. “Understanding Mental Constructs of Biodiversity: Implications
for Biodiversity Management and Conservation.” Biological Conservation 136 (2): 271–282.
doi:10.1016/j.biocon.2006.11.024.

Journal of Environmental Planning and Management

773

Fish, R., A. Church, and M. Winter. 2016. “Conceptualising Cultural Ecosystem Services: A Novel
Framework for Research and Critical Engagement.” Ecosystem Services 21: 208–217.
Flint, C. G., I. Kunze, A. Muhar, Y. Yoshida, and M. Penker. 2013. “Exploring Empirical
Typologies of Human–Nature Relationships and Linkages to the Ecosystem Services Concept.”
Landscape and Urban Planning 120: 208–217. doi:10.1016/j.landurbplan.2013.09.002.
Fulton, D. C., M. J. Manfredo, and J. Lipscomb. 1996. “Wildlife Value Orientations: A Conceptual
and Measurement Approach.” Human Dimensions of Wildlife 1 (2): 24–47. doi:10.1080/
10871209609359060.
Gibbs, L. 2014. “Arts-Science Collaboration, Embodied Research Methods, and the Politics of
Belonging: ‘SiteWorks’ and the Shoalhaven River, Australia.” Cultural Geographies 21 (2):
207–227. doi:10.1177/1474474013487484.
Gifford, R. 2014. “Environmental Psychology Matters.” In Annual Review of Psychology, 65: 541–
579. doi:10.1146/annurev-psych-010213-115048.
Gosling, E., and K. J. H. Williams. 2010. “Connectedness to Nature, Place Attachment and
Conservation Behaviour: Testing Connectedness Theory Among Farmers.” Journal of
Environmental Psychology 30 (3): 298–304. doi:10.1016/j.jenvp.2010.01.005.
Greider, T., and L. Garkovich. 1994. “Landscapes: The Social Construction of Nature and the
Environment.” Rural Sociology 59 (1): 1–24.
Hosey, G., and V. Melfi. 2014. “Human-Animal Interactions, Relationships and Bonds: A Review
and Analysis of the Literature.” International Journal of Comparative Psychology 27 (1): 117–
142.
Huber, W. 2012. “Waldbezogene Objektwelten und Handlungsmuster von WaldbetriebsleiterInnen
[Forest related object worlds and behavoural patterns of forest owners].” PhD Thesis,
University of Natural Resources and Life Sciences, Vienna, Austria.
Jepson, P., and M. Barua. 2015. “A Theory of Flagship Species Action.” Conservation and Society
13 (1): 95–104. doi:10.4103/0972-4923.161228.
Jordan, A., R. K. W. Wurzel, and A. Zito. 2005. “The Rise of ‘New’ Policy Instruments in
Comparative Perspective: Has Governance Eclipsed Government?” Political Studies 53: 477–
496.
Kagan, S. 2013. Art and Sustainability: Connecting Patterns for a Culture of Complexity. 2nd
amended ed., Image. Bielefeld: Transcript.
Kaiser, F. G., P. Schultz, and H. Scheuthle. 2007. “The Theory of Planned Behavior Without
Compatibility? Beyond Method Bias and Past Trivial Associations.” Journal of Applied Social
Psychology 37 (7): 1522–1544.
Kellert, S. R. 1985. “American Attitudes Toward and Knowledge of Animals: An Update.” In
Advances in Animal Welfare Science 1984, edited by Michael W. Fox and Linda D. Mickley,
177–213. Dordrecht: Springer Netherlands.
Kenter, J. O., N. Jobstvogt, V. Watson, K. Irvine, M. Christie, and R. Bryce. 2016. “The Impact of
Information, Value-Deliberation and Group-Based Decision-Making on Values for Ecosystem
Services: Integrating Deliberative Monetary Valuation and Storytelling.” Ecosystem Services
21: 270–290. doi:10.1016/j.ecoser.2016.06.006.
Kenter, J. O., M. S. Reed, K. N. Irvine, L. O’Brien, E. Brady, R. Bryce, M. Christie, et al. 2014. UK
National Ecosystem Assessment Follow-On. Work Package Report 6: Shared, Plural and
Cultural Values of Ecosystems. UNEP-WCMC, LWEC, UK. http://uknea.unep-wcmc.org/Link
Click.aspx?fileticket=NPDIZw2mq6k%3D&tabid=82.
Kingwell, R., M. John, and M. Robertson. 2008. “A Review of a Community-Based Approach to
Combating Land Degradation: Dryland Salinity Management in Australia.” Environment,
Development and Sustainability 10 (6): 899–912. doi:10.1007/s10668-007-9091-6.
Kloek, M. E. 2015. “Colourful Green: Immigrants’ and Non-Immigrants’ Recreational Use of green
Space and Perceptions of Nature.” PhD Thesis, Wageningen University, Wageningen, Netherlands.
Kloek, M. E., A. E. Buijs, J. Boersema, and M. Schouten. 2017. “Cultural Echoes in Dutch
Immigrants’ and Non-Immigrants’ Understandings and Values of Nature.” Journal of
Environmental Management and Planning. doi:10.1080/09640568.2017.1319803.
Kottak, C. P. 1990. “Culture and Economic Development.” American Anthropologist 92 (3): 723–731.
Kubo, T., and Y. Shoji. 2014. “Spatial Tradeoffs between Residents’ Preferences for Brown Bear
Conservation and the Mitigation of Human–Bear Conflicts.” Biological Conservation 176:
126–132. doi:10.1016/j.biocon.2014.05.019.

774

A. Muhar et al.

Lewicka, M. 2011. “Place Attachment: How Far Have We Come in the Last 40 Years?” Journal of
Environmental Psychology 31 (3): 207–230. doi:10.1016/j.jenvp.2010.10.001.
Luloff, A. E., D. R. Field, R. S. Krannich, and C. G. Flint. 2007. “A Matrix Approach for
Understanding People, Fire, and Forests.” In People, Fire, and Forests: A Synthesis of Wildfire
Social Science, edited by T. C. Daniel, M.S. Carroll, C. Mosely, and C. Raish, 207–216.
Corvallis: Oregon State University Press.
Lynam, T., W. de Jong, D. Sheil, T. Kusumanto, and K. Evans. 2007. “A Review of Tools for
Incorporating Community Knowledge, Preferences, and Values into Decision Making in
Natural Resources Management.” Ecology and Society 12 (1): 5. http://www.ecologyandsoci
ety.org/vol12/iss1/art5/.
Manfredo, M. J., T. L. Teel, M. C. Gavin, and D. Fulton. 2014. “Considerations in Representing
Human Individuals in Social-Ecological Models.” In Understanding Society and Natural
Resources: Forging New Strands of Integration Across the Social Sciences, edited by M. J.
Manfredo, J.J. Vaske, E.A. Duke, and A. Rechkemmer, 137–158. Dordrecht: Springer.
Manfredo, M. J., T. L. Teel, and K. L. Henry. 2009. “Linking Society and Environment: A
Multilevel Model of Shifting Wildlife Value Orientations in the Western United States.” Social
Science Quarterly 90 (2): 407–427. doi:10.1111/j.1540-6237.2009.00624.x.
Manfredo, M. J., and S. M. Yuan. 1992. “The Influence of Attitude Accessibility on AttitudeBehavior Relationships: Implications for Recreation Research.” Journal of Leisure Research
24 (2): 157–170.
Mascia, M. B., J. P. Brosius, T. A. Dobson, B. C. Forbes, L. Horowitz, M. A. McKean, and N. J.
Turner. 2003. “Conservation and the Social Sciences.” Conservation Biology 17 (3): 649–650.
doi:10.1046/j.1523-1739.2003.01738.x.
Mathez-Stiefel, S., S. Boillat, and S. Rist. 2007. “Promoting the Diversity of Worldviews: An
Ontological Approach to Biocultural Diversity.” In Endogenous Development and Biocultural
Diversity, edited by B. Haverkort and S. Rist, 67–81. Leusden, NL: Compas.
Mayer, F. S., and C. M. Frantz. 2004. “The Connectedness to Nature Scale: A Measure of
Individuals’ Feeling in Community with Nature.” Journal of Environmental Psychology 24 (4):
503–515. doi:10.1016/j.jenvp.2004.10.001.
McCreary, T. A., and R. A. Milligan. 2014. “Pipelines, Permits, and Protests: Carrier Sekani
Encounters with the Enbridge Northern Gateway Project.” Cultural Geographies 21 (1): 115–
129. doi:10.1177/1474474013482807.
Milfont, T. L., and J. Duckitt. 2004. “The Structure of Environmental Attitudes: A First- and
Second-Order Confirmatory Factor Analysis.” Journal of Environmental Psychology 24 (3):
289–303. doi:10.1016/j.jenvp.2004.09.001.
Millennium Ecosystem Assessment. 2003. Ecosystems and Human Well-Being: A Framework for
Assessment. Washington, DC: Island Press.
Moon, K., N. Marshall, and C. Cocklin. 2012. “Personal Circumstances and Social Characteristics
as Determinants of Landholder Participation in Biodiversity Conservation Programs.” Journal
of Environmental Management 113: 292–300. doi:10.1016/j.jenvman.2012.09.003.
Muhar, A., and K. B€ock. 2017. “Mastery over Nature as a Paradox: Societally Implemented but
Individually Rejected.” Journal of Environmental Management and Planning. doi:10.1080/
09640568.2017.1334633
Nisbet, E. K., J. M. Zelenski, and S. A. Murphy. 2008. “The Nature Relatedness Scale: Linking
Individuals’ Connection With Nature to Environmental Concern and Behavior.” Environment
and Behavior 41 (5): 715–740. doi:10.1177/0013916508318748.
Nooney, J. G., E. Woodrum, T. J. Hoban, and W. B. Clifford. 2003. “Environmental Worldview and
Behavior: Consequences of Dimensionality in a Survey of North Carolinians.” Environment
and Behavior 35 (6): 763–783. doi:10.1177/0013916503256246.
Oskamp, S., and P. W. Schultz. 2005. Attitudes and Opinions. Mahwah, NJ: Erlbaum.
Ostrom, E. 2000. “Collective Action and the Evolution of Social Norms.” Journal of Economic
Perspectives 14 (3): 137–158.
Ostrom, E. 2007. “A Diagnostic Approach for Going Beyond Panaceas.” Proceedings of the
National Academy of Sciences of the United States of America 104 (39): 15181–15187.
doi:10.1073/pnas.0702288104.
Ostrom, E. 2009. “A General Framework for Analyzing Sustainability of Social-Ecological
Systems.” Science (New York, N.Y.) 325 (5939): 419–422. doi:10.1126/science.1172133.

Journal of Environmental Planning and Management

775

Pages, M., A. Fischer, and R. Van der Wal. 2017. “The Dynamics of Volunteer Motivations for
Engaging in the Management of Invasive Plants: Insights from a Mixed-Methods Study on
Scottish Seabird Islands.” Journal of Environmental Planning and Management. doi:10.1080/
09640568.2017.1329139.
Persic, A., and G. Martin. 2008. Links Between Biological and Cultural Diversity: Report of the
International Workshop Organized by UNESCO with Support from the Christensen Fund.
Paris: UNESCO.
Poortinga, W., L. Steg, and C. Vlek. 2004. “Values, Environmental Concern, and Environmental
Behavior: A Study into Household Energy Use.” Environment and Behavior 36 (1): 70–93.
doi:10.1177/0013916503251466.
Qin, H., and G. C. Flint. 2017. “Changing Community Variations in Perceptions and Activeness in
Response to the Spruce Bark Beetle Outbreak in Alaska.” Sustainability 9 (1): 67. doi:10.3390/
su9010067.
Raymond, C. M., G. Brown, and G. M. Robinson. 2011. “The Influence of Place Attachment, and
Moral and Normative Concerns on the Conservation of Native Vegetation: A Test of Two
Behavioural Models.” Journal of Environmental Psychology 31 (4): 323–335. doi:10.1016/j.
jenvp.2011.08.006.
Raymond, C. M., G. Brown, and D. Weber. 2010. “The Measurement of Place Attachment:
Personal, Community, and Environmental Connections.” Journal of Environmental Psychology
30 (4): 422–434. doi:10.1016/j.jenvp.2010.08.002.
Raymond, C. M., I. Fazey, M. S. Reed, L. C. Stringer, G. M. Robinson, and A. C. Evely. 2010.
“Integrating Local and Scientific Knowledge for Environmental Management.” Journal of
Environmental Management 91 (8): 1766–1777. doi:10.1016/j.jenvman.2010.03.023.
Raymond, C. M., and J. O. Kenter. 2016. “Transcendental Values and the Valuation and
Management of Ecosystem Services.” Ecosystem Services 21: 241–257. doi:10.1016/j.
ecoser.2016.07.018.
Raymond, C. M., J. O. Kenter, T. Plieninger, N. J. Turner, and K. A. Alexander. 2014. “Comparing Instrumental and Deliberative Paradigms Underpinning the Assessment of Social
Values for Cultural Ecosystem Services.” Ecological Economics 107: 145–156. doi:10.1016/j.
ecolecon.2014.07.033.
Raymond, C. M., G. G. Singh, K. Benessaiah, J. R. Bernhardt, J. Levine, H. Nelson, N. J. Turner, B.
Norton, J. Tam, and K. M. A. Chan. 2013. “Ecosystem Services and Beyond: Using Multiple
Metaphors to Understand Human-Environment Relationships.” Bioscience 63 (7): 536–546.
doi: 10.1525/bio.2013.63.7.7.
Reid, R. S., D. Nkedianye, M. Y. Said, D. Kaelo, M. Neselle, O. Makui, L. Onetu, et al. 2009.
“Evolution of Models to Support Community and Policy Action with Science: Balancing
Pastoral Livelihoods and Wildlife Conservation in Savannas of East Africa.” Proceedings of
the National Academy of Sciences of the United States of America 113 (17): 4579–4684.
doi:10.1073/pnas.0900313106.
Restall, B., and E. Conrad. 2015. “A Literature Review of Connectedness to Nature and its Potential
for Environmental Management.” Journal of Environmental Management 159: 264–278.
doi:10.1016/j.jenvman.2015.05.022.
Rode, J., E. G
omez-Baggethun, and T. Krause. 2015. “Motivation Crowding by Economic
Incentives in Conservation Policy: A Review of the Empirical Evidence.” Ecological
Economics 117: 270–282. doi:10.1016/j.ecolecon.2014.11.019.
Romero, C., and A. Agrawal. 2011. “Building Interdisciplinary Frameworks: The Importance of
Institutions, Scale, and Politics.” Proceedings of the National Academy of Sciences of the
United States of America 108 (23): E196. doi:10.1073/pnas.1104320108.
Ruettinger, L., A. Janßen, C. Knupp, and L. Griestop. 2014. From Conflict to Collaboration in
Natural Resource Management: A Handbook and Toolkit for Practitioners Working in Aquatic
Resource Systems: Collaborating for Resilience. http://coresilience.org/wp-content/uploads/Rut
tinger.et.al.2014.From.conflict.to.collaboration.manual.pdf.
Scannell, L., and R. Gifford. 2010. “Defining Place Attachment: A Tripartite Organizing
Framework.” Journal of Environmental Psychology 30 (1): 1–10.
Schultz, P. W. 2001. “The Structure of Environmental Concern: Concern for Self, Other People, and the
Biosphere.” Journal of Environmental Psychology 21 (4): 327–339. doi:10.1006/jevp.2001.0227.
Schultz, P. W. 2002. “Inclusion With Nature: The Psychology of Human–Nature Relations.” In
Psychology of Sustainable Development, edited by P. Schmuck and P. W. Schultz, 61–78.
Boston, MA: Kluwer Academic.

776

A. Muhar et al.

Schultz, P. W. 2011. “Conservation Means Behavior.” Conservation Biology 25 (6): 1080–1083.
doi:10.1111/j.1523-1739.2011.01766.x.
Schultz, P. W., C. Shriver, J. J. Tabanico, and A. M. Khazian. 2004. “Implicit Connections with
Nature.” Journal of Environmental Psychology 24 (1): 31–42.
Schwartz, S. H. 1977. “Normative Influences on Altruism.” In Advances in Experimental Social
Psychology, edited by L. Berkowitz, 222–279. New York: Academic Press.
Shaw, W. D. 2016. “Environmental and Natural Resource Economics Decisions Under Risk and
Uncertainty: A Survey.” International Review of Environmental and Resource Economics 9 (1–
2): 1–130. doi:10.1561/101.00000074.
Stern, P. C., T. Dietz, T. Abel, G. A. Guagnano, and L. Kalof. 1999. “A Value-Belief-Norm Theory
of Support for Social Movements: The Case of Environmentalism.” Human Ecology Review 6
(2): 81–97.
Stojanovic, T., H. M. McNae, P. Tett, T. W. Potts, J. Reis, H. D. Smith, and I. Dillingham. 2016.
“The ‘Social’ Aspect of Social-Ecological Systems: A Critique of Analytical Frameworks and
Findings from a Multisite Study of Coastal Sustainability.” Ecology and Society 21 (3): 15.
doi:10.5751/ES-08633-210315.
Stremlow, M., and C. Sidler. 2002. Schreibz€
uge durch die Wildnis. Wildnisvorstellungen in
Literatur und Printmedien der Schweiz. Bern: Haupt.
Tam, K.-P. 2013. “Concepts and Measures Related to Connection to Nature: Similarities and
Differences.” Journal of Environmental Psychology 34: 64–78. doi:10.1016/j.jenvp.2013.01.004.
Tarrant, M. A., and H. K. Cordell. 1997. “The Effect of Respondent Characteristics on General
Environmental Attitude-Behavior Correspondence.” Environment and Behavior 29 (5): 618–
637. doi:10.1177/0013916597295002.
Teel, T. L., and M. J. Manfredo. 2010. “Understanding the Diversity of Public Interests in Wildlife
Conservation.” Conservation Biology 24 (1): 128–139. doi:10.1111/j.1523-1739.2009.01374.x.
Turnhout, E., B. Bloomfield, M. Hulme, J. Vogel, and B. Wynne. 2012. “Conservation Policy:
Listen to the Voices of Experience.” Nature 488 (7412): 454–5. doi:10.1038/488454a.
UNESCO. 2010. UNESCO–CBD Joint Program Between Biological and Cultural Diversity. Paris:
UNESCO.
van den Born, R. J. G. 2006. “Implicit Philosophy: Images of Relationships Between Humans and
Nature in the Dutch Population.” In Visions of Nature: A Scientific Exploration of People’s
Implicit Philosophies Regarding Nature in Germany, the Netherlands and the United Kingdom,
edited by R.J.G. van den Born, R.H.J. Lenders and W.R. de Groot, 63–83. Berlin: LIT Verlag.
van den Born, R. J. G. 2008. “Rethinking Nature: Public Visions in the Netherlands.”
Environmental Values 17 (1): 83–109. doi:10.3197/096327108x271969.
van den Born, R. J. G., R. H. J. Lenders, W. T. De Groot, and E. Huijsman. 2001. “The New
Biophilia: An Exploration of Visions of Nature in Western Countries.” Environmental
Conservation 28 (01): 65–75.
Van Liere, K. D., and R. E. Dunlap. 1980. “The Social Basis for Environmental Concern: A Review of
Hypotheses, Explanations, and Empirical Evidence.” Public Opinion Quarterly 44 (2): 181–197.
Van Riper, C. J., and G. T. Kyle. 2014. “Capturing Multiple Values of Ecosystem Services Shaped
by Environmental Worldviews: A Spatial Analysis.” Journal of Environmental Management
145: 374–384. doi:10.1016/j.jenvman.2014.06.014.
Van Riper, C. J., S. Sutton, G. T. Kyle, W. Stewart, and R. C. Tobin. 2016. “Bridging Managers’
Place Meanings and Environmental Governance of the Great Barrier Reef Marine Park.”
Society and Natural Resources 29 (11): 1342–1358. doi:10.1080/08941920.2016.1144840.
Vining, J. 2003. “The Connection to Other Animals and Caring for Nature.” Human Ecology
Review 10 (2): 87–99.
Waylen, K. A., A. Fischer, P. J. K. McGowan, S. J. Thirgood, and E. J. Milner-Gulland. 2010. “Effect
of Local Cultural Context on the Success of Community-Based Conservation Interventions.”
Conservation Biology 24 (4): 1119–1129. doi:10.1111/j.1523-1739.2010.01446.x.
Wildavsky, A. 1987. “Choosing Preferences by Constructing Institutions: A Cultural Theory of
Preference Formation.” American Political Science Review 81 (1): 3–21. doi:10.2307/1960776.
Williams, D. R. 2014a. “Beyond the Commodity Metaphor - Revisited: Some Methodological
Reflections on Place Attachment Research.” In Place Attachment: Advances in Theory,
Methods, and Research, edited by L. C. Manzo and P. Devine-Wright, 89–99. New York:
Routledge.

Journal of Environmental Planning and Management

777

Williams, D. R. 2014b. “Making Sense of ‘Place’: Reflections on Pluralism and Positionality in Place
Research.” Landscape and Urban Planning 131: 74–82. doi:10.1016/j.landurbplan.2014.08.002.
Wilson, M. A., and R. B. Howarth. 2002. “Discourse-Based Valuation of Ecosystem Services:
Establishing Fair Outcomes Through Group Deliberation.” Ecological Economics 41: 431–443.
Yoshida, Y., C. Flint, and M. Dolan. 2017. “Farming between Love and Money: US Midwestern
farmers’ Human Nature Relationships and Impacts on Watershed Conservation.” Journal of
Environmental Planning and Management. doi:10.1080/09640568.2017.1327423.

