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Abstract:

The implementation of regulations in protected nature

areas is often met with opposition and many conservationists have
difficulties fostering voluntary compliance among their visitors. This
thesis seeks to investigate factors associated with acceptance and
opposition to regulations and to identify which can best predict
attitudes. To do so, this research tests and compares the predictive
power of general and place-specific factors measuring uses and
non-uses of nature areas. The effects of the visitors’ place of
residency and frequency of visitation are also considered. Multiple
regression analyses run on 334 surveys filled in by the visitors of the
Gorges de Daluis Nature Reserve revealed that, together, the
variables predicted up to half of the variance in attitudes. Based on
the results, it is concluded that uses are associated with opposition
and non-uses with acceptance of regulations, that place-specific
factors inform better on visitors’ attitudes than general factors, and
that residency and visitation inform on visitors’ attitudes but have
limited moderation effects.
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Summary
This thesis investigated factors predicting attitudes towards recreational regulations in protected
nature areas (PNAs) using the Gorges de Daluis Nature Reserve as a case-study. Regulations are a
common tool used by PNAs to ensure nature conservation. Some small PNAs, such as the Gorges
de Daluis Nature Reserve, cannot enforce these regulations and rely entirely on their visitors’
compliance. Identifying factors that are associated with acceptance or opposition to regulations is a
first step to develop strategies to foster voluntary compliance. The thesis thus aimed at answering
the following research question: “What factors can predict visitors’ attitudes towards regulations in
protected nature areas?”
A theoretical framework was built to measure and compare the predictive power of potential
predictors identified in literature. This framework comprised place-specific and non-place-specific
factors measuring uses and non-uses of nature as predictors of attitudes. Six variables were used:
place meanings, place dependence, place identity, beliefs about the intrinsic value of nature, and
utilitarian and non-utilitarian beliefs about nature. The effects of place of residency and frequency of
visitation of the visitors were also included and expected to affect attitudes and to moderate their
relationships with the other predictors.
A survey was developed and filled in by visitors of the Gorges de Daluis Nature Reserve. The final
sample comprised 334 answers. Using multiple regression analyses, four models were generated to
measure and compare how variables contributed to the prediction. The analysis revealed that,
together, the variables could predict up to half of the variance in attitudes. Overall, place-specific
predictors, and predictors measuring non-uses stood out as the best predictors of attitudes.
Moreover, uses were associated with negative attitudes while non-uses were correlated with positive
attitudes. Finally, the results revealed that residency and visitation were significantly linked to
attitudes, but that their moderation effects on the relationship between the attitudes and independent
variables were non-existent.
It was concluded that measuring the uses and non-uses that visitors ascribe to a PNA offered a good
basis to understand their attitudes towards regulations. It was thus recommended that strategies to
foster positive attitudes towards regulations in PNAs should better adopt a place-specific approach
and try to minimize uses while fostering non-uses, with a focus on local and frequent visitors. It was
also concluded that distinguishing between place-specific and non-place-specific factors was helpful
to understand the formation of attitudes in environmental and tourism management studies.
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I. Introduction
1.1 Problem statement
The rapid growth of tourism over the past few decades, and the environmental damage associated
with tourism have made nature conservation a major concern for managers of tourism and nature
areas (Berle, 1990; Valentine, 1992; Balmford et al., 2009). Nature conservation in tourism is often
achieved through the recreational use of protected nature areas (PNAs). A PNA designates “a
geographical space that is recognised, dedicated and managed to achieve the long-term
conservation of nature” (Lin & Lockwood, 2013, p.1442). These areas enforce regulations on the use
of natural spaces and resources, such as national parks or wildlife sanctuaries. In 2006, 11% of all
the land was protected by a particular conservation status (West, Igoe, & Brockington (2006). This
proportion increased to 15% over the following ten years (Jones et al., 2018).
With the multiplication of PNAs, the distance between preserved nature and people grows thinner
and interaction between PNAs and natural space users are bound to happen. PNAs all around the
world frequently face opposition from the local populations (West, Igoe, & Brockington, 2006; Lin &
Lockwood, 2013). Such opposition has generally been attributed to the sudden restrictions on the
use of natural resources among populations that traditionally relied on nature for their livelihoods
(Slater, 2002). In response to that, PNA managers have developed strategies to maintain good
relationships with local stakeholders. For instance, including local stakeholders in management
plans has been acknowledged as a crucial step to achieve successful environmental protection
(Zube, 1986; Sekhar, 2003; Haukeland, Daugstad, & Vistad, 2011; von Ruschkowski, & Mayer,
2011). Much efforts have been made to include local livelihoods into PNA’s economy, particularly
through ecotourism (Novelli & Scarth, 2007; Ezebilo & Mattsson, 2010). However, while these
studies accurately point to the origin of some opposition, there are some gaps that cannot be
covered through economic factors only. Indeed, opposition to PNAs also occurs in countries where
the population hardly needs to directly exploit natural resources for their livelihoods, for example
Western and central Europe (von Ruschkowski, & Mayer, 2011).
In addition to that, these studies often focus on local populations as stakeholders with financial
stakes. The role of tourists, both local and non-local, is more often overlooked. Yet, protected areas
are spaces where both local and non-local interests interact and, sometimes, oppose (Zube, 1986;
Schenk, Hunziker, & Kienast, 2007). Research within and outside of the field of nature management
showed correlations between one’s living environment and the ways they view and interact with the
natural environment (Lyons, 1983; Yu, 1995). Valentine (1992) also stressed the diversity of profiles
7

among green space users and warned against developing management policies treating visitors as
a homogeneous group to avoid more management issues. Moreover, protected areas can be
partially funded through nature-based tourism and wider public support; support from non-local
audiences is thus as valuable as local support (Balmford et al., 2009; Wood, 2010; Leverington et
al., 2010). Visitors are therefore key actors in the management of a PNA due to their potential impact
on the environment: due to their number, they can play a significant role in the preservation or
degradation of natural spaces.
The introduction of recreational regulations in PNAs are thus necessary to ensure that visitors’
experiences do not jeopardize nature conservation. However, ensuring minimum impacts on the
environment through recreational regulations only works if visitors comply with said regulations.
These can be enforced through strict monitoring and financial punishment in case of violation. While
efficient, this enforcement is not always feasible (Stern, 2008) as the majority of the protected land
areas cannot enforce “considerable restriction on human use and occupancy” (West, Igoe &
Brockington, 2006, p.252). Small PNAs cannot always control their visitors due to financial, legal,
administrative, or space constraints. For example, they can lack the budget to hire rangers, or the
legal means to force visitors to be accompanied by licensed guides. These PNAs instead rely on
visitors’ voluntary compliance with regulations to ensure good environmental practices within the
area. For PNAs, understanding how visitors view their regulations and what factors might influence
the opposition or compliance is helpful to implement efficient regulations combining conservation
goals and tourists’ satisfaction. Moreover, if factors linked to attitudes differ among groups of visitors,
this would have important repercussions on the communication strategies that the PNAs employ.
Indeed, it has been suggested that perception and communication could be driving forces for
acceptance of PNAs (Schenk, Hunziker & Kienast, 2007). Similarly, it can be expected that
unadapted communication campaigns would foster opposition.
Therefore, this research tried to gain further understanding of attitudes towards recreational
regulations in PNAs by addressing the following research question:
“What factors can predict visitors’ attitudes towards regulations in protected nature areas?”
To answer this question, this thesis will be structured as follows: the rest of this section introduces
the case study of this research: the Gorges de Daluis Nature Reserve. Chapter 2 contains a review
of relevant literature, develops hypotheses, and builds a conceptual model. Chapter 3 describes the
methodology used for data collection and data analysis. Chapter 4 presents the results of the tests
described in the previous chapter. The hypotheses developed in chapter 2 are also tested and
answered. Finally, the key findings are interpreted in chapter 5 and the limitations of the study are
8

discussed. Finally, chapter 6 concludes this study and proposes ideas for further research. An
appendix section and a reference list are available at the end of the research.

1.2 Case study: The Gorges de Daluis Nature Reserve
The Gorges de Daluis Nature Reserve was created in 2012 to protect and promote a geological
singularity of the region: canyons carved by the Var river in rare wine-coloured rocks called “pelite”.
Located between the Alps and the Mediterranean Sea, and due to their particular geology, the red
gorges are a biodiversity hotspot where some endemic species have evolved. It is a relatively small
PNA (10.84km²) located in South-Eastern France. It lies on the edge of the Mercantour National
Park (685km²) and in the vicinity of the Pré-Alpes d’Azur Regional Park (889 km2) and the Verdon
Regional Park (1800km²). The Provence-Alpes-Côte d’Azur region, where the Reserve is located, is
rich in protected nature areas and the Gorges de Daluis are relatively unknown (see Fig 1).

Fig 1. Map of the PNAs in the Provence-Alpes-Côte-d’Azur region, France
Source: own design
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In 2021, the Gorges de Daluis Nature Reserve entered a process of “territorial anchoring” (fr:
ancrage territorial). Territorial anchoring designates the process of encouraging a feeling of
belonging to a space that can be felt by individuals or groups (Guérin-Pace, 2006). In France, this
concept is generally used in the food industry to foster pride and identity around regional products
(Frayssignes, 2001; Barjolle & Thevenod-Mottet, 2004; Lamber-Derkimba, Verrier, & Casabianca,
2011). The term has been gaining popularity in other fields and the Gorges de Daluis Nature
Reserve has been incorporating it into its recent work. Through the process of territorial anchoring,
the Reserve hopes to gain insight on how it could reinforce its position as a part of the regional
identity and increase acceptance of their conservation actions among locals. However, the concept
is new to them and its application to the Gorges de Daluis is not completely clear yet. Understanding
what factors are linked to higher or lower acceptance of their regulations can give them hints on how
to improve their anchoring. Moreover, at the time of the research, the Reserve was in the final phase
of its management plan and about to set their new goals and policies for the five following years. The
Reserve was thus particularly interested in evaluating visitors’ acceptance of the regulations and to
test the waters for new regulations.

Fig. 2. Map of the Gorges de Daluis Nature Reserve
Source: own design based on the Gorges de Daluis management plant (2014)
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The Reserve spreads on the territories of two villages and their hamlets: Guillaumes to the North
and Daluis to the South (see Fig. 2). It is not fenced and is freely accessible to visitors. Popular
activities among tourists include: walking, hiking, swimming, cycling, wildlife photography, canyoning,
bungee-jumping, etc. Hunting, fishing, and bee-keeping are also allowed under certain conditions.
Moreover, a road crosses the gorges and connects the two villages together. Many stops along the
road allow people to enjoy the view of the Gorges, or constitute the starting point of popular hikes.
The area is heavily impregnated with human history and locals used to rely on natural resources for
food and building materials. According to the Reserve staff, the implementation of nature regulations
have brought about tensions between the reserve and some visitors. The staff of the Reserve have
noticed that many regulations were often violated (eg. keeping dogs on leash, not picking up plants,
not lighting up fires…). Until early 2021, the Reserve could not legally enforce its regulations and
relied on voluntary compliance of visitors. One of its managers has now received the status of nature
police agent but due to other responsibilities, that agent cannot work full time on the Reserve.
Visitors’ voluntary compliance with regulations is still a necessity. Given its small size and its reliance
on voluntary compliance of its regulations, the Gorges de Daluis Nature reserve was therefore a
suitable context for this research.
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II. Theoretical framework
This section builds a theoretical framework through which the research question will be investigated.
First, a brief definition of attitudes is given and sources of negative and positive attitudes towards
PNAs are identified. Then, a literature review is done to select factors that might be associated with
attitudes to regulations. For each factor selected, hypotheses are developed based on previous
research or logical expectations. Finally, the conceptual model of this research is built and
presented.

2.1 Attitudes towards regulations in protected nature
areas
2.1.1 Defining attitudes
According to Ajzen (2005), “an attitude is a disposition to respond favorably or unfavorably to an
object, institution, person or event” (p.3). In the context of protected nature areas, attitudes towards
regulations refers to the assessment of a regulation as good or bad. In other words, a visitor with a
positive attitude towards a certain regulation will view it as good while a visitor with a negative
attitude towards it will view it as bad. Research has found that attitudes can be strong predictors of
behaviours (Vaske & Donnelly, 1999; Glasman, & Albarracin, 2006). For instance, Seeland, Moser,
Scheuthle, & Kaiser (2002) found that environmental attitudes explained 23% of variance in

willingness to follow new proposed recreational restrictions among visitors of the Sihlwald Nature
Reserve (Switzerland). Attitudes regarding regulations are therefore a useful concept to understand
voluntary compliance with said regulations. Moreover, attitudes are arguably easier to measure than
actual behaviours (eg. through polls), which makes them a valuable indicator for practitioners of
small PNAs where monitoring visitors’ behaviour is impractical. Positive attitudes towards regulations
should be associated with higher compliance with said regulations, while negative attitudes can be
expressed as behaviours such as violation of the regulations, and silent disapproval which can
escalate into full opposition and conflicts. To understand which factors are associated with positive
and negative attitudes towards recreational regulations in PNAs, it can be useful to identify the main
sources of acceptance of and opposition to PNAs. Indeed, as regulations are one of the main
conservation tools for PNAs, the factors associated with acceptance of or opposition to a PNA
should also give clues on the factors influencing attitudes towards regulations.

12

2.1.2 Opposition and acceptance of regulations in PNAs
PNAs all around the world work toward meeting the demands of a myriad of stakeholders, all with
their specific interests (Lewis, 1996). Opposition to or acceptance of regulation is a complex
phenomenon whose causes and impacts depend on each PNA. Much research has looked at
opposition and acceptance of PNAs and their regulations through the lens of economics and
resources (Novelli & Scarth, 2007; Ezebilo & Mattsson, 2010). Luz (1994) discussed the role of
emotions in accepting the creation of PNA, and Stol (1999) argued that a lack of participation in the
early planning process of a PNA was very likely to lead to opposition. Despite the complexity of the
phenomenon, it is possible to distinguish two near-systematic sources of conflicts between protected
areas and the general population.
On the one hand, conflicts are often attributed to the restrictions on the use of natural spaces and
resources (Pimbert, & Ghimire, 1997; Stoll-Kleemann, 2001; Slater, 2002; von Ruschkowski &
Mayer, 2011). For example, von Ruschkowski & Mayer (2011) found that opposition to two German
National Parks mostly originated from discontinuous land use and restricted access to certain areas.
The creation of a PNA often means that conservation-oriented policies predominate and that the
fauna and flora get priority over humans on the use of natural resources and spaces. This can lead
to tensions; it is, for example, not uncommon for hunters and fishers to resent re-introduced and/or
protected carnivorous species for “stealing” their game and fish (Treves, 2009). Conflicts can also be
enhanced by tensions between stakeholders who use the area differently (Lewis, 1996).The
implementation of regulations restraining one group more than the others can produce feelings of
unfair treatment. For instance, fishermen can be displeased with an increased flow of recreationists
if this causes fish to avoid the area. Similarly, recreationists can feel unsafe knowing there are
hunters about or view their activities as disturbance (eg. gunshots, hunting dogs…).
On the other hand, much research suggests that opposition can also stem from notions that do not
imply any direct use of nature (Stoll-Kleeman, 2001; Seeland, Moser, Scheuthle, & Kaiser 2002;
Stern, 2008; Eder & Arnberger, 2012; Clarimont, 2013). These notions of non-use are more
symbolic, abstract, emotional, and connected to one’s identity. For example, Eder & Arnberger
(2012) suggest that conflicts with PNAs are “more often a struggle between meanings of place than
between differing uses” (p.578). Dissonances between the non-use, or meanings ascribed by people
to the area and the ones promoted by the institutions in charge of the PNA can lead to conflicts
(Stoll-Kleeman, 2001). These dissonances can be explained by the fact that PNAs are often part of
wider national (or international) networks and are regarded as alien or disconnected from local
values. For instance, Stern (2008) showed how distrust towards the managers of three US National
Parks explained most active opposition actions toward the parks. The enforcement of nature
13

regulation by these extra-local institutions (usually state-owned institutions) can be experienced as
an intrusion in local business creating a feeling of dispossession (Clarimont, 2013), as a violation of
personal rights and as a threat to local identity (Seeland, Moser, Scheuthle, & Kaiser 2002). On the
other hand, a good integration of a PNA into a local or regional identity has been linked to more
acceptance by residents (Carrus, Bonaiuto, & Bonnes, 2005). Moreover, the non-use that people
associate with PNAs are heavily socially and culturally influenced. For instance, Brown et al. (2015)
found significant cultural differences in nature management preferences between Norwegian and
Polish respondents. The Norwegians had a more utilitarian approach to nature, believing nature
should be used by humans and protected so it can be used in the future while the Polish
respondents expressed a more conservation-oriented mindset, focussing on preserving nature for
the sake of nature itself. Tourism, especially international tourism, brings stakeholders in contact with
different beliefs of what nature means and what it should be used for, increasing the risk of tensions.
For instance, Zeppel (2010) identified six types of cross-cultural conflicts in PNAs between
recreation users and local indigenous people in Australia and New-Zealand.
Therefore, this thesis focuses on the notions of uses and non-uses as factors explaining visitors’
attitudes towards regulations in PNAs. For the rest of the research, uses refer to how visitors use the
natural space and resources within protected areas. In turn, non-uses refer to how they perceive and
relate to said protected areas. More particularly, concordance or dissonance between the visitors’
uses and non-uses and the ones of the institution in charge of the PNA should help predict attitudes.
Concordance should be associated with more positive attitudes while dissonance is expected to
correlate with negative attitudes.
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2.2 Predicting attitudes through uses and non-uses
2.2.1 Uses and non-uses of nature areas in general
In environmental psychology, human mental dispositions are organized following the cognitive
hierarchy which ranks them from more abstract to more concrete (see Fig. 3). In this hierarchy,
attitudes are determined by values and beliefs and, in turn, they determine behaviour intentions and
concrete behaviours. Values are concepts at the core of one’s belief system and are fundamental in
the formation of attitudes. They are much broader than attitudes and are quite stable in time and
across situations. They are, however, very few in numbers while attitudes are numerous and specific
to different objects/situations (Bem 1970; Rokeach 1973; Schwartz 1992). They also tend to be
homogenous within a population and are unlikely to explain much variance in specific attitudes
(Vaske & Donnelly, 1999). Because of that, they run the risk of being too vague to efficiently predict
attitudes within a specific population such as the visitors of the Gorges de Daluis Nature Reserve. A
better predictor would be beliefs as they immediately precedes attitudes in the cognitive hierarchy.
Indeed, attitudes have been described as direct functions of beliefs (Fishbein, 1966; Gray, 1985) and
said to “strengthen and give meaning to fundamental values” (Vaske & Donnelly, 1999, p.525).

Fig. 3 Cognitive hierarchy
Source: Vaske & Donnelly (1999)

Much research has evidenced the role of beliefs as direct predictors of attitudes in environmental
research (Dunlap & Van Liere, 1978, Vaske & Donnelly, 1999; Stern, 2000). Thus, beliefs seem
appropriate to predict visitors’ attitudes towards regulations in PNAs. Moreover, as this research
focuses on uses and non-uses as sources of opposition and acceptance, it is important that the
beliefs used to predict attitude reflect these concepts. Indeed, Corral-Verdugo, Bechtel, & Fraijo-Sing
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(2003) argued that, to be efficient predictors, beliefs had to be specific enough to match an attitude
or behaviour. This means that, for instance, water saving behaviours are better predicted by beliefs
about the use of water, than by unrelated pro-environmental beliefs (eg. recycling beliefs) or too
vague beliefs about water (eg. “water is important for humans”). Thus, beliefs about the uses and
non-uses of nature areas should be best to predict attitudes towards specific regulations in PNAs.
In environmental psychology, beliefs about nature can be divided into an utilitarian approach which
“put emphasis on species and ecosystem as resources for humans” (Loreau, 2014, p.28) and a
non-utilitarian approach which “put an emphasis on the aesthetic, emotional, spiritual, and ethical
value of nature” (p.28). These approaches are consistent with the concepts of uses and non-uses.
Indeed, utilitarianism puts a strong emphasis on nature as an object to be used and materially
exploited, while non-utilitarianism reflects the idea of nature as an object of meanings, of more
abstract value and significance than its mere material use. Traditionally, nature and wildlife
conservation has been attributed to non-utilitarian views while degradation of the environment and
wildlife has been attributed to utilitarian views (Corral-Verdugo, Bechtel, & Fraijo-Sing, 2003;
Hermann, Voß, & Menzel, 2013). While Loreau (2014) has argued that utilitarian and non-utilitarian
beliefs are not mutually excludable, it can be expected that they will be linked to opposite ends of the
attitude spectrum for this research. Indeed, in a recreational setting such as a PNA, restrictions are
generally created to prevent the overuse and degradation of the environment in favour of nature
conservation. In other words, it restricts uses. Moreover, the Gorges de Daluis Nature Reserve
encourages contemplative, spiritual and emotional conceptualization of the place through its
marketing and communication. In other words, it promotes non-uses. As a dissonance between the
PNAs and their visitors’ uses and non-uses is assumed to be associated with more opposition,
utilitarian beliefs are expected to be linked to negative attitudes while non-utilitarian beliefs will
probably be linked to positive attitudes.
Hypothesis 1. Beliefs about the uses and non-uses of nature areas in general predict
attitudes towards regulations in protected nature areas
H1 a. Utilitarian beliefs are associated with more negative attitudes towards the regulations of the Gorges de Daluis
Nature Reserve
H1 b. Non-utilitarian beliefs are associated with more positive attitudes towards the regulations of the Gorges de
Daluis Nature Reserve
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2.2.2 Uses and non-uses of the Gorges de Daluis Nature Reserve
A problem emerging with using general beliefs as predictors is that they run the risk of overlooking
context-specific factors and of leaving much variance in attitudes unexplained. In the context of
environmental concerns, Bonaiuto, Carrus, Martorella, & Bones (2002) argued that general
psychological processes tend to be “considered only in their global and abstract dimension, with the
idea that these general evaluations, which are out of context, should remain constant across
different objects or situations” (p. 633). Thus, measuring uses and non-uses specific to a particular
PNA should reinforce the explanatory power of the general beliefs. Much research has already
demonstrated

the

role

of

place-specific

factors

in

explaining

environmental

concerns,

pro-environmental behaviours, or acceptance of conservation projects (Tuan, 1977; Williams &
Stewarts, 1998; Kudryavtsev, Stedman, & Krasny, 2012). For instance, in a study by Walker &
Chapman (2003) on pro-environmental behaviours among visitors of a Canadian National Park,
visitors who felt a stronger bond to the Park were more likely to refrain from visiting fragile nature
areas within that Park. Although Walker and Chapman did not strictly focus on regulations, their
study showed the potential of human-place bonds in limiting one’s own recreational opportunities.
This self-restriction resonates with the notion of voluntary compliance with regulations. It is therefore
reasonable to expect that the bonds that individuals share with a particular PNA also influence their
perception of the regulations just like their views about nature areas do. Place theorists have
referred to human-place bonds through a multiplicity of terms, often using them interchangeably:
“place affiliation”, “place bonding”, “sense of place”, “rootedness”, “meaning of place” and “place
attachment”, etc. (Vorkinn & Riese, 2001; Patterson & Williams, 2005; Farnum, Hall, & Kruger, 2005;
Lin & Lockwood, 2013). Following the focus of this research, it is necessary to identify place-specific
factors that are consistent with the idea of uses and non-uses. Two concepts meet that need: place
meanings and place attachment.
Place meanings are the descriptive elements or the “what it is” of a place as seen by an individual or
a group, independent of emotions (Brehm, Eisenhauer & Stedman, 2013). These can be positive or
negative, unlimited, and are ascribed to a place on both a social and a physical dimensions
(Stedman, 2003; Farnum, Hall, & Kruger, 2005; Kyle & Chick, 2007; Hashemnezhad, Heidari &
Hoseini, 2013). For example, visitors of the Gorges de Daluis Nature Reserve could see it as a place
of trees, mountains and river (physical) or a place of conservation and learning (social). Place
meanings can represent both uses and non-uses of a place. However, they can also reflect beliefs
about the material uses of the place without informing on the actual use that is made of it. For
instance, a visitor can see the Reserve as a place of hunting without being a hunter themselves. In
that sense, place meanings are similar to utilitarian beliefs which also do not inform on the actual
17

use that an individual makes of nature. It is expected that concordance of the place meanings
ascribed to the Gorges de Daluis by the visitors and those promoted by the Reserve will be linked to
acceptance to the regulations. The meanings promoted by the Gorges de Daluis Nature Reserve,
through their marketing and communication strategy, mainly encourage non-uses. They convey
non-utilitarian images of beauty, quietness, wellbeing, contemplation, and of unexpected and rich
natural and human heritage. In Western settings, nature areas are often associated with aesthetic,
recreational, economic, spiritual, therapeutic, privacy, and introspection values (William, Patterson,
Roggenbruck, & Watson, 1992; Young, 1999; Manzo, 2005; Brown & Raymond, 2007). If these
findings hold true for the visitors of the Gorges de Daluis Nature Reserve, then it can be expected
that most of them share the same place meanings as the Reserve and that this should be correlated
with higher adherence to the regulations. Similarly, the Gorges de Daluis Nature Reserve
discourages strong utilitarian uses of nature. Thus, visitors who associate the place notions of uses
should be more likely to oppose regulations.
Place attachment designates the “positively experienced bonds, sometimes occurring without
awareness, that are developed over time from the behavioural, affective and cognitive ties between
individuals and/or groups and their socio physical environment” (Brown, & Perkins, 1992, p.284).
Place attachment is often conceptualized as the sum of a functional attachment (i.e. place
dependence) and an emotional attachment (i.e. place identity) (Stokols & Schumacher, 1981;
Williams, & Roggenbruck, 1989; Farnum, Hall & Kruger, 2005; Brown, 2007; Ramkissoon, Weiler, &
Smith, 2012; Smith & Moore, 2012). First, place dependence measures the uses that an individual
makes of a specific place and their (lack of) opportunity to substitute said place for another (Stokols
& Schumacher, 1981; Budruk, Thomas, & Tyrrell, 2009). Place dependence has been inked to
higher environmental concerns and higher will to protect the local environment (Vaske & Kobrin,
2002; Devine-Wright, 2011; Lee, 2011; Ramkissoon, Weiler, & Smith, 2013). For instance, in a study
from Vorkinn & Riese (2001), the use of an area explained between 40 and 65% of the attachment to
said area, which in turn was linked to opposition to projects that would negatively impact the
environment of the area. As the regulations of the Gorges de Daluis Nature Reserve restrict uses, it
can be expected that the more a visitor depends on it, the more likely they are to oppose the
regulations. Indeed, visitors may agree that nature conservation is important but still be reluctant to
limit their own use of the place. Moreover, Hammit, Backlund & Bixler (2006) argued that in
recreational settings, “place dependence may be less common in occurrence, but may be quite
strong in intensity” (p.23). As the Gorges de Daluis Nature Reserve does not provide many jobs and
is surrounded by similar mountainous settings, it can be expected that few visitors will report high
place dependence. However, it might be impossible to substitute the Gorges for another place
regarding certain activities (eg. plant-picking, bird-watching, hunting…) and the visitors performing
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these activities in the Reserve might report a strong feeling of dependence, which will be correlated
with strong opposition to regulations.
Place attachment is also conceptualized as an emotional attachment, called place identity. Place
identity refers to the connection of the self to a place which allows one to express and affirm their
identity (Budruk, Thomas, & Tyrrell, 2009; Ramkissoon, Weiler, & Smith, 2013). Williams &
Roggenbruck (1989) stated that place identity emerges from the personal meanings ascribed to a
particular setting. This emotional attachment represents non-uses, where place dependence
represents uses. Moreover, if place meanings are an objective description of a place, place identity
is a specific set of personal meanings that give information about how an individual relates to a
specific place. Indeed, place identity generally puts an emphasis on feeling of specialness of,
attachment to, or self-recognition in a place (Boley et al., 2021). A strong feeling of place identity has
been found to be a good predictor of conservation intentions (Vaske & Kobrin, 2002; Halpenny,
2010; Lee, 2011; Ramkissoon, Weiler, & Smith, 2013). Similarly, opposition to PNAs can emerge
when they are perceived as a threat to one’s identity, such as the violation of one’s personal rights
(Seeland, Moser, Scheuthle, & Kaiser 2002). Thus, it is expected that visitors’ place identity also
influences their attitudes towards regulations in PNAs. As previous research has shown contrasted
results regarding the role of place identity on conservation-related phenomena, it is not clear what to
expect for this research. However, the most logical outcome is that visitors who feel emotionally
attached to the Gorges de Daluis should also be more likely to express a will to protect them and
thus, should be more likely to view regulations positively.
Finally, just as the predictive power of general beliefs is limited, only considering specific factors runs
the risk of overlooking broader psychological processes and reasonings influencing attitudes. For
instance, in Vorkinn & Riese’s (2011) study, place attachment explained 17% of environmental
concerns, leaving much variance unexplained. Previous research suggested that combining
place-specific factors to general factors could increase predictive power. In a study on conservation
behaviours to protect native vegetation in Australia, Raymond, Brown & Robinson (2011) found that
combining place attachment with values, beliefs and personal norms doubled their model’s predictive
power to 22%. Such a combination is yet to be tested regarding attitudes towards regulations in
PNAs. Therefore, this thesis tests a combined model of factors measuring uses and non-uses of
nature on both a general and place-specific level in order to predict attitudes towards regulations in
PNAs. A similar outcome as that of Raymond, Brown, and Robinson’s study is expected although it
is not known to which degree the predictive power would increase.
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Hypothesis 2. Place-specific uses and non-uses predict attitudes towards regulations in
protected nature areas.
H2 a. Concordance in the place meanings ascribed to the Gorges de Daluis by the visitors and those promoted by the
Reserve is associated with higher acceptance of the regulations. Divergence in place meanings, with higher
opposition.
H2 b. Visitors who depend more on the Gorges de Daluis Nature Reserve are more likely to oppose the regulations.
H2 c. Visitors who identify more with the Gorges de Daluis Nature Reserve are more likely to accept the regulations.
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2.3 Effects of residency and visitation on attitudes
As stated in 1.1 Problem statement, PNAs need to adapt their communication strategies to a wide
diversity of nature users if they want to ensure acceptance of their regulations. While a multitude of
factors are likely to intervene in PNA visitors’ formation of uses and non-uses, opposition to
regulations has often been associated with two factors: living close to a PNA, and visiting it
frequently. These two factors are relatively easy to identify and to integrate into communication
strategies (eg. information campaign adapted to different geographic scales, bonuses for frequent
visitors...) which makes them valuable for practitioners. Moreover, in environmental psychology
studies,

individuals’

place

of

residency

has

often

been

considered

alongside

other

socio-demographic factors to understand attitudes (Lyons, 1983; Yu, 1995; von Ruschkowski, &
Mayer, 2011). Similarly, frequency of visitation has also been considered, although more rarely, in
many tourism and place studies as a predictor of attitudes or attachment (Moore & Graefe, 1994;
Hinds & Sparks, 2008; Halpenny, 2010; Smith & Moore, 2012). The visitors of the Gorges de Daluis
Nature Reserve range from local villagers, to French visitors from all five corners of the country, to
foreign tourists. Similarly, while most visitors are one-time tourists, some others are regulars that
visited the gorges decades before the Reserve was created. These visitors might not experience
regulations in the same way, just as their use and non-use of the place might differ. Using visitors’
place of residency and frequency of visitation as predictors could therefore help identify differences
in groups’ attitudes .

2.3.1 Local and extra-local visitors
As a part of its process of territorial anchoring, the Reserve aims to assess its level of acceptance
across the “territory”. In French, the term “territory” entails a notion of closeness but is not clearly
defined. Reducing its anchoring to visitors from a close area while overlooking the interests of
extra-local visitors runs the risk of leading to the implementation of regulations that many visitors
would not voluntarily follow. Indeed, previous research in neighbouring European countries has
shown the versatility of the effects of distance of residency on acceptance of PNAs. In Germany,
Rentsch (1989) and von Ruschkowski & Mayer (2011) noticed that the closer a visitor lived from a
National Park, the more they were opposed to it. In Italy, on the other hand, Carrus, Bonaiuto, &
Bones (2005) found evidence that regional identity was correlated with stronger support for local
protected areas. Much research concerning PNA acceptance in Europe has been conducted in
Germanic countries (Schenk, Hunziker, & Kienast, 2007). Reports published by French National
Parks seem to indicate similar trends. However, these reports are often published as executive
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reports which do not go into details. It is thus not exactly clear what to expect from visitors of the
Gorges de Daluis Nature Reserve.
To understand the effects of the distance of residency on uses and non-uses, one can look at how it
affects beliefs, place meanings and place attachment. First, general predictors such as those in the
cognitive hierarchy are often used to uncover psychological processes common to entire populations
rather than to look at particular cases (Brown et al., 2015). As a consequence, they do not often
distinguish between locals and outsiders. One of the outcomes could therefore be that the level of
adherence to beliefs will be relatively constant across visitors, regardless of where they live.
However, it is also possible that visitors who made the effort to travel a long distance to visit the
gorges express more pro-environmental feelings and opinions towards the environment, as
suggested by Halpenny (2006). They could therefore be more likely to express stronger
non-utilitarian values than locals.
Secondly, place-specific factors are, unlike beliefs, often found to be sensitive to individuals’ place of
residency. The place of residency is, for instance, believed to contribute to the creation of place
meanings (Saar & Palang, 2009; Larson, De Freitas, & Hickes, 2013). Place meanings are likely to
vary depending on whether a visitor experiences the place as a familiar setting or a holiday setting
for example. Local visitors might see the place as an extension of their daily environment (Saar &
Palang, 2009) and might ascribe varied meanings such as social or economic values, connection to
their roots, etc to it. Distant visitors, on the other hand, are more likely to visit a PNA due to its status
of PNA. It can be expected that extra-local visitors of the Gorges de Daluis Nature Reserve have
been attracted to it due to its promotion as a nature, conservation, and recreational area. This would
then mean that extra-local visitors are also more likely to share place meanings similar to those
promoted by the Reserve while locals also express place meanings that the Reserve does not wish
to promote. Next, place attachment has long been used to measure residents’ attachment to their
living areas. (Hidalgo & Hernández, 2001; Williams & Vaske, 2003; Brown et al., 2015; Eder &
Arnberger, 2012; Larson, De Freitas, Hickes, 2013). However, such bonds have also been identified
between individuals and recreational settings such as landscapes or forests (Scannell & Gifford,
2010; Lewicka, 2011). Kyle, Graefe, Manning, & Bacon (2004) suggested that attachment to
recreational settings is not necessarily weaker than attachment to residential settings but that “the
nature of these attachments does differ” (p. 214). In general, living close to an area, whether
residential or recreational, correlates with stronger place dependence and place identity than living
further away. However, some place theorists have argued that place attachment can be equally
experienced by extra-local visitors (Kyle, Graefe, Manning, & Bacon, 2004; Brown, & Raymond,
2007). Nevertheless, given the amount of research pointing to higher place attachment in locals than
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in extra-local visitors, it is reasonable to expect the same from visitors of the Gorges de Daluis
Nature Reserve. For instance, due to the mountainous landscapes surrounding the Gorges de
Daluis, visitors coming from further than a few dozen kilometres are unlikely to depend on it as much
as direct local visitors. Similarly, the Gorges de Daluis are relatively unknown outside of the
Alpes-Maritimes department. It can be expected that local visitors share stronger emotional bonds
for the place as they are also more likely to see the setting as part of their local bubble to which they
can identify. For this research, it is therefore assumed that local visitors feel stronger place
attachment than extra-locals. Finally, as extra-local visitors are expected to have developed fewer
place meanings and weaker place attachment at the moment of their visit, it can also be expected
that their beliefs about the uses and non-uses of nature in general will have a stronger effect on their
attitudes. Hece, the place of residency should be a moderator of the relationships between the
dependent and independent variables.

2.3.2 Frequent vs. punctual visitors
How often a visitor comes to a PNA impacts how often they face its regulations and can also give
important information on what a visitor seeks in the PNA. The frequency of visitation, while less
studied than the notion of localness, is also an important component of place-based research
(Kaltenborn & Williams, 2002; Farnum, Hall & Kruger, 2005). In general, repeated visitations has
been correlated with more favourable perceptions of a place (Cai, Wu, & Bai, 2003) and some
attention has already been paid to the attitudes of frequent and occasional visitors in cultural spaces
such as museums (Hood, 1993; Packer & Bond, 2010). White, Virden & van Riper (2008) found that
people that had been visiting an area for a longer time were more sensitive to the environmental
issues associated with the area and were more likely to view negatively environmentally-damaging
behaviours. For this research, it can be expected that the frequency of visitation plays a role in
attitudes towards regulations similar to that of the place of residency.
Just as with the place of residency, measurement of beliefs do not usually incorporate frequency of
visitation. One could intuitively think that people with non-utilitarian beliefs are more likely to care for
the environment, and thus, to frequently visit nature areas. However, Loreau (2014), warned against
a simplistic dichotomy of utilitarian vs. non-utilitarian values, arguing that expressing utilitarian beliefs
does not equal a disinterest in nature. Nevertheless, Halpenny’s (2006) argument that making the
effort to visit long-distance nature areas is a sign of higher environmental ethics, could also be
transposed to the frequency of visitation: repeatedly seeking contact with nature could indicate
stronger non-utilitarian beliefs.
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Then, place-specific factors develop through direct interaction with a setting and are therefore more
sensitive to the frequency of visitation. For example, a long exposure to a setting helps in the
creation of diversified sets of place meanings (Larson, De Freitas & Hickes, 2013). It can be
expected that frequent visitors of the Gorges de Daluis Nature Reserve have a more diversified
perception of the place due to their multiple interactions with it than first-time or occasional visitors
who should have a more limited conception of the Reserve. Moreover, many studies have linked
repeated interactions with a setting with higher place attachment (McIntyre, 1989; Williams,
Patterson, Roggenbruck, & Watson. 1992; Moore & Graefe, 1994; Bricker, & Kerstetter, 2000; Hinds
& Sparks, 2008; Halpenny, 2010; Smith & Moore, 2012; Kudryavtsev, Stedman, & Krasny, 2012).
Place identity is also thought to result from the repeated visitation and use of a place (Bricker, &
Kerstetter, 2000) as “place theorists speculate that a “field of care” for a place develops through
ongoing interaction with it” (Halpenny, 2010, p.410). Overall, it is reasonable to expect that frequent
visitors develop stronger meanings and attachment to the Gorges de Daluis Nature Reserve than
occasional tourists. Frequent visitation entails a more intensive use of the space, and more
interactions and experiences that are likely to translate into new, personal meanings. Some scholars
have nonetheless argued that first-hand experience with a place was not necessary to develop an
opinion about a place. Indeed, other socio-cultural phenomena can shape visitors’ expectations of
the place, such as marketing campaigns, information outlets or social media, or personal social
networks (Warzecha & Lime, 2001; Farnum, Hall & Kruger, 2005; Larson, De Freitas & Hicks, 2013).
Thus, it can be expected that all visitors of the Gorges de Daluis Nature Reserve, even first-time
visitors, express some degree of meaning and attachment for the Reserve. However, occasional
visitors, and especially first-time visitors, should express more limited uses and non-uses of the
place, probably limited to the information they have been exposed to online and in tourism
information points. This, in turn, means that occasional visitors are also more likely to accept
regulations in the Gorges de Daluis Nature Reserve. What this also implies is that occasional
visitors, having developed fewer place meanings and weaker place attachment, probably rely more
on their beliefs about the uses and non-uses of nature to form their opinion towards the regulations.
Frequency of visitation should thus be a moderator of the relationships between dependent and
indepenedent variables.
Hypothesis 3. The distance of residency and frequency of visitation predict attitudes towards
regulations in protected nature areas.
H3 a. Local visitors are more likely to oppose regulations than extra-local visitors.
H3 b. Frequent visitors are more likely to oppose regulations than occasional visitors.
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Hypothesis 4. The distance of residency and frequency of visitation moderate the relationship
between beliefs, place meanings, place attachment and attitudes.
H4 a. Local and frequent visitors are more likely to express place meanings different than those promoted by the
Reserve.
H4 b. Local and frequent visitors are more likely to express strong place dependence and place identity
H4 c. Beliefs predict more attitudes than meanings and attachment in extra local and occasional visitors.
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2.4 Conceptual model
This research is built around seven variables and two moderators (see Fig. 4). “Attitudes towards
regulations” (dependent variable) are influenced by the uses and non-uses that an individual
attributes to a specific protected nature area and to nature in general. Two general factors and three
place-specific factors are used as independent variables: “non-utilitarian beliefs”, “utilitarian
beliefs”, “place meanings”, “place dependence”, and “place identity”. Moreover, special attention
is paid to the “place of residency” and “frequency of visitation” of visitors as independent
variables, and as moderators.
Aim: This research aims to gain further understanding of the attitudes of visitors towards the
regulations in PNAs using place-specific and general beliefs concerning the uses and non-uses of
nature areas. The potential effects of the visitors’ range of residency and frequency of visitation are
also tested.
Theory: Attitudes towards regulations in protected nature areas are influenced by place-specific and
general uses and non-uses ascribed to nature areas.

Fig. 4 Conceptual model
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Hypothesis 1. Beliefs about the uses and non-uses of nature areas in general predict
attitudes towards regulations in protected nature areas
H1 a. Utilitarian beliefs are associated with more negative attitudes towards the regulations of the Gorges de Daluis
Nature Reserve
H1 b. Non-utilitarian beliefs are associated with more positive attitudes towards the regulations of the Gorges de
Daluis Nature Reserve

Hypothesis 2. Place-specific uses and non-uses predict attitudes towards regulations in
protected nature areas.
H2 a. Concordance in the place meanings ascribed to the Gorges de Daluis by the visitors and those promoted by the
Reserve is associated with higher acceptance of the regulations. Divergence in place meanings, with higher
opposition.
H2 b. Visitors who depend more on the Gorges de Daluis Nature Reserve are more likely to oppose the regulations.
H2 c. Visitors who identify more with the Gorges de Daluis Nature Reserve are more likely to accept the regulations.

Hypothesis 3. The distance of residency and frequency of visitation predict attitudes towards
regulations in protected nature areas.
H3 a. Local visitors are more likely to oppose regulations than extra-local visitors.
H3 b. Frequent visitors are more likely to oppose regulations than occasional visitors.

Hypothesis 4. The distance of residency and frequency of visitation moderate the relationship
between beliefs, place meanings, place attachment and attitudes.
H4 a. Local and frequent visitors are more likely to express place meanings different than those promoted by the
Reserve.
H4 b. Local and frequent visitors are more likely to express strong place dependence and place identity
H4 c. Beliefs predict more attitudes than meanings and attachment in extra local and occasional visitors.
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III. Methods
3.1 Data collection
3.1.1 Overall methodological design
A quantitative research design was chosen for this research as it allows to generalize the results to
the broader population and test theories (Sukamolson, 2007). This research is correlational and
cross-sectional, aiming to test the relationship between one or several variables at a certain point in
time (Holton & Burnett, 2005). Moreover, due to the high number of variables and the difficulty to
control them, a nonexperimental research design was preferred as it allows the research to use a
naturally-occuring setting (Holton & Burnett, 2005).
It is important to mention that the managers of the Gorges de Daluis Nature Reserve accepted that a
survey be conducted within the perimeter of the Reserve. In return, the researcher had to
incorporate some of the Reserve’s questions into the questionnaire. This has limited the space that
the researcher could spend on their own questions and slightly limited the data collection while
offering a setting for the collection.

3.1.2 Population and sampling procedure
The particularity of quantitative research is that it can use samples to make inferences about entire
populations (Holton & Burnett, 2005). This research tried to understand the attitudes of the Gorges
de Daluis Nature Reserve’s visitors towards regulations. It also aimed at making inferences to the
wider population of PNA visitors in France. There are several ways to calculate the ideal sample size
for a study. First, according to Roscoe (1975), in the case that the samples are grouped into
subsamples, there should be a minimum of 30 individuals per category. This research comprised two
sets of subsamples: range of residency and frequency of visitation. As will be explained in 3.1.4
Measurements instruments, the range of residency was broken down into 6 sub-categories while the
frequency of visitation was broken down into 5. This means that a minimum of 180 responses were
necessary provided that each category contained at least 30 answers. Roscoe (1975) added that
when conducting multivariate research (which includes the multiple regression analyses necessary
to test relationships between variables), a sample size should be at least 10 times as large as the
number of variables in the study. Given that this research consists of a total of 8 variables (see 2.4
Conceptual model), the minimum sample size to run multivariate research with all variables should
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be 80. Finally, the ideal sample size can be calculated based on the total population size, using
Cocran’s formula1. The Gorges de Daluis Nature Reserve is not fenced and does not have main
entrance gates where tickets are sold. No accurate data about the number of visitors was available.
Using data from a few camera traps and electronic trackers, the Reserve had nonetheless
approximated the number of visitors to 2,000-2,500 per year. Using Cocran’s formula, it was possible
to calculate the minimum sample size for best accuracy between 323 and 334. A sample size
between these values would ensure that the results of the study can be generalized to all the visitors
of the Gorges de Daluis Nature Reserve with a confidence level of 95% and a 5% sample error.
Furthermore, official statistics released by the French government indicate that 10 million visitors
went to the mainland National Parks in 2018 (Ministère de la Transition écologique, 2021). As 20%
of the French territory is protected areas, 8% of which by National Parks, the real number of PNA
visitors in France is expected to be higher, although no official statistics are available (Office français
de la biodiversité, n.d.). Based on this minimum of 10 million visitors, Cocran’s formula estimated the
optimal minimum sample size to generalize the results to any PNA visitor in France at 384.
Due to limited means, the research made use of convenience sampling. Convenience sampling is a
“type of nonprobability or nonrandom sampling where members of the target population that meet
certain practical criteria, such as easy accessibility, geographical proximity, availability at a given
time, or the willingness to participate are included for the purpose of the study” (Etikan, Musa, &
Alkassim, 2016, p.2). One of the drawbacks of convenience sampling, however, is that the part of
the population that decides to answer the survey might not fully represent the whole population of
interest (Sousa, Zauszniewski, & Musil, 2004). The response rate gives an indication of how much
the respondents are likely to differ from the total population of interest. A general rule of thumb is that
a response rate of at least 60% is necessary to be considered valid (Johnson, & Wislar, 2012).
Concerning studies conducted on park visitors, Crompton & Tian-Cole (1999) stated that a 70%
response rate was ideal although 55% was a more realistic expectation. Finally, due to space
constraints on the survey, socio-demographic data (age, sex, income…) were not collected. It was
thus not possible to evaluate the socio-demographic representativeness of the sample with the data
collected by the Gorges de Daluis Nature Reserve the previous years.

1

Sample Size = [(z-score)² * StdDev*(1-StdDev)] / (margin of error)²
Eg. 384.16 = [1.96² * 0.5 * (1-0.5)] / 0.05²
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3.1.3 Data collection procedure
Data was collected through a questionnaire distributed to the visitors of the Gorges de Daluis Nature
Reserve. An online version of the questionnaire was also developed. Due to the limited means of
this research, no incentives were offered to encourage response rate. The onsite survey collection
lasted from 25.06.2021 to 25.07.2021, for a total of four weeks. The questionnaire was handed out
to visitors encountered on the two most popular hikes of the Reserve: the Point Sublime Viewpoint,
and the Amen hamlet (see Fig. 5). Most paper questionnaires were collected that way (98%).
Visitors typically came alone or in small groups (couple, families), and more rarely, in groups from 5
to 10. Young employees of the Reserve accompanied the researcher once a week to help with data
collection. After a few times, they also proposed questionnaires to hikers they met during their field
work without the researcher. After an introductory talk, the visitors were asked if they wanted to fill in
a two-page questionnaire to help improve tourist experience in the Reserve. The respondents were
asked to complete the questionnaire on their own. The questionnaires were handed out two to three
days a week from 9am to 2pm. The weather greatly influenced whether and how long data collection
would take place due to frequent storms and/or extreme heat episodes. During the data collection
process, it became clear that most respondents were not from the area. Indeed, according to the
Reserve staff, locals avoid coming to the Reserve in summer and come mostly during the low tourist
season. To give a chance to answer the questionnaire to as many locals as possible, paper
questionnaires were left in every mailbox in Daluis and its hamlets and in some of Guillaumes’
hamlets with instructions on how to send them back easily. The village of Guillaumes did not wish to
help with spreading or collecting the questionnaires and no questionnaire was left in Guillaumes
(excluding some hamlets). This method did not bring any extra questionnaires. Two employees of
the Reserve used their personal network to ask friends or neighbours if they would like to participate,
provided they had visited the Reserve at least once. This method only brought 6 questionnaires
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Fig. 5 Data collection points
Source: Self adapted from the Gorges de Daluis Management Plan (2014)

The online survey was available from 05.07.2021 to 31.08.2021 on the platform qualtrics.com.
Responses registered after that date were not taken into account. The online survey took on
average 10min to complete although completion time ranged from 4min to 7 days (169h). This is due
to some online respondents pausing the completion process and going back to it several days later,
as made possible by Qualtrics. The online survey was sent to a contact list provided by the Gorges
de Daluis Nature Reserve. This list was made up of emails from visitors that wanted to receive the
Reserve’s newsletter as well as partners, and diverse local stakeholders. Moreover, a link to the
survey was made available on the Reserve’s facebook account. The mayor of Daluis also posted the
link on the village’s facebook account and used his personal network to spread the survey to diverse
local stakeholders (hunters, fishers, inhabitants, etc.). Both the emails and the posts on social media
were accompanied by an introductory text available in Appendix A.
In total, 402 questionnaires were collected. 190 were paper questionnaires (47.3%) filled in by
visitors encountered in the Reserve and locals who were interested in participating and who had
visited the Reserve at least once. Of these 190 questionnaires, 5 were removed from the analysis as
the respondents forgot to fill in the second page. Another 5 questionnaires were left out of the
analysis because it was believed the respondents’ answers had been influenced to an excessive
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extent by discussing with one of the Reserve’s employees. An additional 212 questionnaires were
collected online (52.7%). Of these 212 questionnaires, 57 were removed because they were not
sufficiently completed (< 75% complete). It is suspected that the link to the online questionnaire has
been accessed by bots although it is not clear to which extent incomplete responses were from
humans or from bots. 4 responses were registered after 31.08.2021 and not used in the analysis.
After the selection process, there were thus 334 questionnaires left, 180 paper questionnaires (54%)
and 154 online questionnaires (46%). As seen in 3.1.2 Population and sampling procedure, a total of
384 valid answers were needed to confidently generalize the results to all the potential PNA visitors
in France. The sample collected was thus slightly too small for that. However, the size of the sample
was precisely large enough to generalize the data to all the visitors of the Gorges de Daluis Nature
Reserve as between 323 and 334 responses were needed.
The response rates varied significantly between the two collection methods. When the researcher
was handing out paper questionnaires to visitors in the Reserve, only 12 people refused to answer
(excluding children). Unfortunately, the employees of the Reserve who collected paper
questionnaires without the researcher did not take note of the refusal rate. Thus, by assuming that
there was no refusal for the employees, the response rate for the paper questionnaire can be
estimated at around 94% (190/202) which is way above the recommended 60% (Johnson, & Wislar,
2012). The response rate for the online questionnaire, on the other hand, was not as good. Of the
945 people contacted through the Reserve’s contact list, 140 started the survey and 104 completed
it (response rate: 11%, and completion rate: 75%). This can be explained by the fact that the list was
not up-to-date and contained emails collected several years ago. Some email addresses might have
been deactivated, the emails might have been blocked or bounced back, or the people were simply
no longer interested in a place they visited years ago. Finally, an extra 50 responses were collected
through the links posted on social media and spread through personal networks. It is not possible to
estimate the response rate for the link as it is impossible to know how many people have been
exposed to it.
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3.1.4 Measurement instrument
The paper version of the questionnaire consisted of a total of 42 questions. Of these 42 questions,
34 were developed for this research. The Reserve asked to add the additional 8 questions in
exchange for letting the research use the Reserve and for helping with data collection. The full
questionnaire in English and in French can be found in Appendix B. Table 1 presents a summary of
how the variables were translated into survey items. Each variable is detailed in the rest of the
section.
Table 1. Coding of the variables
Variables

Number
of items

Independent
or dependent

Type of
variable

Scoring

Source

Attitudes

11

Dependent

Continuous

1 -Strongly unfavourable
2 - Not really in favour
3 - Neutral
4 - Somewhat in favour
5 - Completely in favour

Self-developed
based on
discussion with the
Reserve

Promoted
place
meanings

10

Independent

Continuous

0 - This meaning does not
fit the Gorges de Daluis
1 - This meaning fits the
Gorges de Daluis

Self-developed
based on Young
(1999)

Non-promoted
place
meanings

7

Independent

Continuous

0 - This meaning does not
fit the Gorges de Daluis
1 - This meaning fits the
Gorges de Daluis

Self-developed
based on Young
(1999)

Place
dependence

4

Independent

Continuous

1 - Strongly disagree
2 - Somewhat disagree
3 - Neutral
4 - Somewhat agree
5 - Strongly agree

Adapted from
William & Vaske
(2003) and Boley et
al. (2021)

Place identity

4

Independent

Continuous

1 - Strongly disagree
2 - Somewhat disagree
3 - Neutral
4 - Somewhat agree
5 - Strongly agree

Adapted from
William & Vaske
(2003) and Boley et
al. (2021)

Beliefs in
intrinsic value
of nature

3

Independent

Continuous

1 - Strongly disagree
2 - Somewhat disagree
3 - Neutral
4 - Somewhat agree
5 - Strongly agree

Adapted from
Winter & Lockwood
(2004)

Non-utilitarian
beliefs

4

Independent

Continuous

1 - Strongly disagree
2 - Somewhat disagree
3 - Neutral
4 - Somewhat agree
5 - Strongly agree

Adapted from
Winter & Lockwood
(2004)

Utilitarian

4

Independent

Continuous

1 - Strongly disagree

Adapted from
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beliefs

2 - Somewhat disagree
3 - Neutral
4 - Somewhat agree
5 - Strongly agree

Winter & Lockwood
(2004)

Distance of
residency

1

Independent
& moderator

Ordinal

1 - Reserve inhabitant
2 - Local
3 - Department
4 - Region
5 - Country
6 - Abroad

Adapted from
measurements in
territorial anchoring
studies
(Guérin-Pace,
2006)

Frequency of
visitation

1

Independent
& moderator

Ordinal

1 - Daily
2 - Weekly
3 - Monthly
4 - Yearly
5 - Less than once a year

Self-developed

Attitudes towards regulation
Attitudes were measured by asking respondents to rate on a 5-point scale how favourable they were
to 11 current and proposed regulations in the Nature Reserve (see Table 2). The possible answers
ranged from “Strongly unfavourable” to “Strongly favourable”. The regulations were selected after
discussions with the managers of the Nature Reserve to evaluate some of their most important (and
controversial) current regulations and to test the water for regulations that could be implemented in
the near future.
Table 2. Current and potential regulations tested in the survey
Current regulations
Forbidden to camp during the day
Mandatory to keep dogs on leash
Regulation on sport events - Mandatory to
ask for authorization to the Reserve
Forbidden to pick up rocks and minerals
Forbidden to pick up plants

Potential regulations
Forbidden to swim in certain rivers and limit to the number of
swimmers
Forbidden to follow or chase animals to record them
Forbidden to use drones without authorization from the Reserve
Forbidden to hunt some animal species (black grouse and rock
partridge)
Forbidden to use devices that make too much noise (speakers…)
Forbidden to leave official trails and paths

Score ranging from (1) = Strongly unfavourable to (5) = Strongly favourable
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Place meanings
The meanings attributed by visitors to the Gorges de Daluis Nature Reserve were measured by
asking respondents to choose which of the 17 proposed items fitted the Gorges de Daluis Nature
Reserve. There was no limit to the number of items a respondent could choose. This question was
based on Young’s (1999) study, which measured place meanings by asking respondents to rate the
degree to which 26 meaning items fitted the Daintree and Cape Tribulation Nature Reserve in
Australia. The items were developed after discussions with the managers of the Nature Reserve to
reflect the meanings that they try to promote for the Gorges de Daluis (eg. a place of learning, of
conservation…) and others that they do not necessarily promote but are sometimes associated with
(eg. hunting and fishing) (see Table 3). Moreover, the items were developed to reflect both
place-specific utilitarian and non-utilitarian views as the distinction has proven to be relevant in
research in nature uses and meanings (Winter & Lockwood, 2004; Brown et al., 2015). The Reserve
mostly promotes non-utilitarian concepts: culture, peacefulness, wellbeing, biodiversity… On the
other hand, the items they do not promote are more representative of direct and material use of
nature: hunting, motocross, sports… The Reserve is therefore promoting a non-utilitarian image of
the Gorges de Daluis while ignoring, or deterring, an utilitarian conceptualization of them.
Table 3. Items promoted and not promoted by the Gorges de Daluis Nature Reserve.
Items representing non-uses in regular font and items representing uses in bold italic

Promoted items
Hiking
Geological heritage
Biodiversity and conservation
Beauty and contemplation
Culture, heritage and traditions
Scientific research
Learning
Peace and quietness
Physical and mental wellbeing
Nature preserved for the future generations

Non-promoted items
Hunting and fishing
Pasture and transhumance
Plant picking
Motocross
Outdoor and water sports
Financial resources
Restrictions and regulations

Score ranging from (0) “This meaning does not fit the place” to (1) “This meaning fits the place”

Place attachment
Place attachment was measured by asking respondents to indicate on a 5-point scale the degree to
which they agreed to eight statements (see Table 4). The possible answers ranged from “Strongly
disagree” to “Strongly agree”. The statements were adapted from William & Vaske’s (2003) popular
place attachment scale and the Abbreviated Place Attachment Scale (APAS) recently developed by
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Boley et al. (2021). A prompt question (“What activities do you perform in the Gorges de Daluis
Nature Reserve?”) was used to get people to think about their use of the place. Four statements
measured place dependence by asking respondents how much they needed the space and if they
could substitute it for another place. The first place dependence item referred to the prompt
question. Place identity was also measured through four statements asking the respondents about
their attachment to the place and whether they recognized themselves in its values and
management.
Table 4. Place attachment items
Place dependence
items

The Gorges de Daluis are an ideal place to perform these activities
I need the Gorges de Daluis to perform some of my hobbies
I need the Gorges de Daluis to perform some of my professional activities
It would be little practical for me to substitute the Gorges de daluis with another place

Place identity items

I feel attached to the Gorges de Daluis
The Gorges de Daluis are a special place for me
I recognize myself in the values promoted by the Gorges de Daluis Nature Reserve
I recognize myself in the way the Gorges de Daluis Nature Reserve has been managed
these past few years

Score ranging from (1) = Strongly disagree to (5) = Strongly agree

Beliefs about the uses and meanings of nature areas
Beliefs were measured by asking respondents to rate on a 5-point scale how much they agreed with
11 statements (see Table 5). The possible answers ranged from “Strongly disagree” to “Strongly
agree”. The statements were based on Winter & Lockwood’s (2004) Natural Area Value Scale which
assessed people’s utilitarian and non-utilitarian approaches to nature areas. The scale was originally
divided into four categories: intrinsic value of nature, non-use of nature, recreational and
non-recreational use of nature. Intrinsic value designates the belief that the value of nature is an end
in itself, and that it does not emerge through the uses that humans make of it. The three other
categories measure the belief that the value of nature comes from what it brings to humans, whether
through resource extraction and direct use (i.e. utilitarian beliefs), or through non-use such as
symbols, spiritual or emotional values, etc. (i.e. non-utilitarian beliefs). Following Corral-Verdugo,
Bechtel & Fraijo-Sing’s (2003) suggestions that beliefs must be specific enough to predict attitude,
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elements from scale were retained and adapted to fit better beliefs about the uses and non-uses of
nature areas. As the original scale was too large for this research, the items that correlated the most
for each of the original categories were used to make up three new categories: beliefs in intrinsic
value (3 items), non-utilitarian beliefs (4 items), and utilitarian beliefs (4 items). Intrinsic value was
measured using negative statements; a low score for that variable meant that a respondent believed
in an intrinsic value of nature.
Table 5. Beliefs items
Intrinsic value
items

Nature areas have no intrinsic values, their value is determined by humans
The value of an ecosystem depends on what it brings to humans
A nature area that is not nice to visit has no value

Utilitarian beliefs
items

Nature areas are important even when they have no use for humans
There must exist nature areas that man cannot use
Nature areas provide humans with much more than material resources
Nature areas are important for the symbols and values they represent

Non-utilitarian
beliefs items

The life of all animals and plants deserve to be protected, but humans come first
Nature areas are valuable because they provide resources, jobs, and income
Protected nature areas should be accessible for utilitarian purposes
Protected nature areas should be accessible for recreational purposes

Score ranging from (1) = Strongly disagree to (5) = Strongly agree
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Residency and frequency
The range of residency was measured by asking the respondents’ to indicate their main town of
residency. The frequency of visitation was measured by asking the respondents how often they
visited the Reserve at the moment of the survey choosing on a list from “daily” to “less than once a
year”.

Reserve’s questions
Upon request of the staff of the Gorges de Daluis Nature Reserve, eight questions were added to
gather additional data. The four following statements were added to the 5-point scale of the place
attachment items: “The Gorges de Daluis must be protected”, “The image of the Gorges de Daluis
has positively evolved since the creation of the Reserve”, “The Reserve is an asset for the region”,
and “The Gorges de Daluis contributes to the happiness and to the quality of life of its visitors”. One
question asked the respondents whether they knew the managers of the Reserve and another asked
them to indicate what actions from the Reserve they knew. Another question asked the respondents
about their own perceived status regarding the Reserve, that is, if they felt like locals, tourists,
stakeholders, etc. Finally, a question asked respondents their level of attachment to the reserve. This
question was made after the French version of “love me-love me not” game which includes 5 levels
(a little, a lot, passionately, to madness, not at all). This question translated a little inelegantly into
English due to the loss of cultural reference, and could have put off foreign visitors who filled in the
English questionnaire.
Furthermore, the online questionnaire contained two more questions for the Reserve. One asked the
respondents whether they felt the effects of climate change in the Reserve. The other offered the
respondents to share a pleasant or unpleasant memory they had about the Reserve.
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3.2 Data analysis
On 01.09.2021, the data from the online questionnaire was downloaded from Qualtrics to be
analysed using IBM SPSS statistics 26. The responses from the paper surveys were added
manually to the SPSS database. Questionnaires were not incorporated into the database when less
than 75% of the questions developed for this research were answered. The final database
comprised 334 questionnaires.
One nominal variable, place of residency, was turned into an ordinal variable to facilitate the
analysis. Using literature on territorial anchoring in France (Guérin-Pace, 2006), categories were
created to sort the visitors. In territorial anchoring, people are usually sorted based on the following
administrative levels: commune, département, région, country, and abroad. In France, the
département is an additional administrative layer between the local municipality (fr: commune) and
the regional government (fr: région) which has no equivalent in the Netherlands. For this study,
participants were attributed a category depending on where their main place of residency was: The
municipalities of Daluis and Guillaumes (or their hamlets), the Alpes-Maritimes department, the
Provence-Alpes-Côte-d’Azur region, France, or abroad. Participants were attributed the smallest
category possible. Thus, a visitor from the department did not get sorted in the region or country
category. Furthermore, due to the large size of the Alpes-Maritimes department (4300km²), the
category “local” was created to distinguish the close/neighbouring visitors to those coming from
further (eg. from the Mediterranean coast). This decision, although not backed up by literature, was
based on the researcher’s previous experience in the area. In mountainous settings, land is naturally
divided into valleys that are relatively isolated from the others as only a few passage points connect
the limited road networks. The Gorges de Daluis Nature Reserve is located in the Haut-Var valley
which is a natural geographical and historical division of the area. Indeed, the Reserve is located in
the Alpes-Maritimes department, right on the border with the Haut-Var department. The Haut-Var
valley encompasses municipalities close to the Reserve in both the Alpes-Maritimes department and
the Haut-Var department. Using the Haut-Var valley as an indicator allows the research to overcome
the issues brought about by administrative borders. To avoid overloading this section with complex
explanations, maps are available in Appendix C.
Once the database was ready, an exploratory factor analysis (EFA) was run on the place meanings
items to look for underlying categories. The subjects-to-items ratio was 20:1, which is more than
what most researchers recommend for EFA (Costello, & Osborne, 2004). Nonetheless, a
Kaiser-Meyer-Olkin measure of 0.7 was considered the minimum to run an EFA for this study
(Dziuban, & Shirkey, 1974). At first, oblique rotations (direct oblimin) were preferred to orthogonal
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rotations as oblique methods allow factors to correlate, which is more representative of real life
phenomena where “behaviour is rarely partitioned into neatly packaged units that function
independently of one another” (Costello & Osborne, 2005, p.3). However, the Component
Correlation Matrix indicated that the components were all barely correlated (0.1 on average). Thus,
an orthogonal rotation (varimax) was deemed appropriate enough for this research. Ideally,
communalities between items should be between 0.4 and 0.8, indicating that items are sufficiently
correlated to be part of the same factor, and still different enough to represent different dimensions of
that factor (Costello & Osborne, 2005). Kaiser’s criterion of 1 and scree plots were used to decide
how many factors to retain. Factor loadings should be at minimum 0.32 as it indicates that at least
10% of the variance is shared between items within the factor (Tabachnick, & Fidell, 2001).
According to Costello & Osborne (2005), a strong factor is ideally composed of at least 5 items with
factor loadings of 0.5 of more. As no underlying categories could be uncovered, the place meanings
items were grouped and analysed under the two following categories: items promoted by the
Reserve and items not promoted by the Reserve (see Appendix D).
The third step before testing the hypotheses was running reliability analyses on the items composing
the 5 literature-based variables: place dependence, place identity, beliefs in intrinsic value of nature,
non-utilitarian and utilitarian beliefs. A reliability analysis ensures that a variable is correctly
measured by several items by indicating how much these items correlate. It ensures good internal
validity and reliability of the measurement instrument (Field, 2013). Ideally, a Cronbach’s alpha of at
least 0.7 should be obtained (Tavakol & Dennick, 2011). A Cronbach’s alpha higher than 0.9
indicates multicollinearity and should also be avoided (Field, 2013). Items were deleted if that
allowed the Cronbach’s alpha to fall between the 0.7 and 0.9 limit. The results for the reliability
analyses are detailed in 4.1. Reliability analyses.
Once the reliability analyses were run and the necessary items were removed, the new variables
were computed using the means of all the relevant items. Descriptive statistics (Mean and Standard
Deviation) for each variable were generated. This allowed identifying trends within the data and to
foresee potential relationships between variables. Moreover, one-way analyses of variance (ANOVA)
were run to compare the means of residency and visitation groups. For the one-way ANOVA tests,
the significance level of F was fixed at 0.05. The assumption of homogeneity of variance was tested
by conducting Levene’s test for equality of variance. A significance level lower than 0.5 indicated that
the assumption was violated (Field, 2013). One-way ANOVA are relatively robust tests and
heteroscedasticity should not alter the result too much. Nonetheless, if the assumption was
respected, Tukey’s post-hoc tests were run to gain insight about inter-group differences. However, if
the assumption was violated, a Game-Howell post-hoc test was conducted instead (Kim, 2017).
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Then, one of the Reserve’ question was analysed in further detail to gain insight on the visitors’
perception of the Gorges’ vulnerability. Correlations were used to test the strength and direction of a
linear relationship between the variables and the item “The Gorges de Daluis must be protected”
(Zhou, Tuncali, & Silverman, 2003). For this research, a Pearson correlation coefficient (r) of 0.1 was
considered a small effect, 0.3 was considered a moderate effect and 0.5 a strong effect (Field,
2013). The results for the descriptive statistics, ANOVAs, and correlations are detailed in 4.2
Descriptive statistics.
Finally, the hypotheses developed in 2.4 Conceptual model were tested using single and multiple
linear regression analysis. Regression analyses are used to test how much variance in a dependent
variable can be predicted from independent variables (Zhou, Tuncali, & Silverman, 2003). Simple
regression analyses were run to gain insight on the predictive power of each individual variable.
Then, four multiple regression analyses were run to test each hypothesis. Each regression model
added an extra group of predictors to the previous one, and their predictive powers were compared.
For each regression model, the fit of the model (F), the size effect (R), and the degree of freedom
(df) were given to evaluate whether the independent variables significantly predicted attitudes. Then,
the adjusted coefficient of determination (Adjusted R²) was given to determine how much variance in
the dependent variable could be explained by the independent variables. Finally, the individual
standardized coefficients (β) were reported to indicate how much each predictor contributed to the
prediction. The significance threshold for all the regression tests was fixed at 0.05. Lastly, the fourth
regression model tested the interaction effects of residency and visitation on the relationship
between the independent variables and attitudes. Interaction variables were computed by multiplying
the score of the moderator variables with those of the independent variables (Fairchild, &
MacKinnon, 2009). Before the interaction variables were added to the model, individual moderation
analyses were run to identify which interaction variables significantly contributed to the prediction of
attitudes. Only five interaction variables were significant additions: the effect that distance had on
non-promoted meanings, place dependence, and utilitarian and non-utilitarian beliefs, and the effects
that frequency had on non-utilitarian beliefs (see Appendix E). Thus, only these five interaction
variables were added to the last regression analysis model. The results for the regression analyses
are detailed in 4.3. Testing hypotheses.
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3.3 Limitations
The data collection was limited in several ways. First, as mentioned in 3.1.4 Measurement
instrument, the Reserve demanded to add a few questions of their own into the survey. This limited
the space available for the questions for this research. For example, the place meaning items were
initially measured on a 5-point scale but then transformed into a dichotomous variable to gain space.
This impacted the tests that were run on it and effects could have been missed because of it (EFA,
regression analysis, one-way ANOVAs etc…).
Secondly, the onsite data collection period was short (4 weeks) due to the limited accomodations
available in the area. The responses collected onsite during these four weeks might not represent
other types of visitors who do go to the Reserve during the high tourist season. The online survey
was developed to respond to this shortcoming by reaching out to locals and previous visitors.
Finally, the last main limitation concerns how visitors were approached in the Reserve. Although the
response rate onsite was calculated at 94%, not all visitors who could have been approached were
approached. Single hikers and small groups were easier to approach than big groups, and there was
sometimes not enough material (pens, writing boards…) to cover entire groups. Some groups
proposed to fill in the questionnaires together or in pairs of 2 or 3, which was declined by the
researcher with the exception of children. Moreover, according to Polit & Beck (2010), random
sampling is not often achieved in practice, as researchers must still decide who to approach, and
this inevitably should be taken into account when generalizing the results. During this study, hikers
were by far the easiest visitors to approach. Cyclists were often going too fast to be stopped while
other recreationists, such as water recreationists or hunters, were rarely encountered as they were
generally off-trail. Here too, the online survey was developed to counter this representation issue.
However, the survey could have brought about another representation issue. Indeed, given the low
response rate for the online survey (12%), it is possible that those who answered have more
extreme opinions on the Reserve (either really like it, or really oppose it) while more neutral
respondents simply did not take the time to answer. It should be acknowledged that these risks are
common to any data collection process and not specific to this research.
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IV. Results
This section presents the results of the data analysis following the data analysis plan. First, the
results of the reliability analysis for the literature-based variables are detailed and new variables are
computed accordingly. Then, the descriptive statistics for these new variables are presented to give
an overview of the general level of adherence to each of them. Finally, the hypotheses developed
following the literature review are tested and interpreted. This section ends with a brief summary of
the main findings.

4.1 Reliability analysis
First, the reliability analyses showed whether the items used in the survey sufficiently reflected the
same concept to be computed under the same variable. Based on the results, the researcher
concluded when it was appropriate to group the items into the variables identified during the
literature review and when items had to be removed. Variables were computed by calculating the
means of the relevant items.

4.1.1 Place attachment
Six responses were not complete enough and were excluded from the reliability analysis for the
place dependence items (n = 328). The variable showed insufficient reliability when all four items
were considered (Cronbach’s α = 0.662). Moreover, one of the items (‘The Gorges de Daluis are an
ideal place to perform these activities’) showed very low correlation with the three other items (r=
0.126) (see Table 6). Deleting that item increased reliability to over 0.7 (Cronbach’s α = 0.743).
Following the reliability analysis, the variable “place dependence” was computed using the mean of
the three higher-correlated items and leaving the outlier out.
Eight responses were not complete enough and were excluded from the reliability analysis for the
place identity items (n = 326). The variable showed sufficient reliability when all four items were
considered (Cronbach’s α = 0.706). Deleting any of the items would lower Cronbach’s α under the
acceptability rate of 0.7 (see Table 6). Following the reliability analysis, the variable “Place identity”
was computed using the mean of all four items. Furthermore, while the items all showed an
item-total correlation higher than 0.4, some individual correlations were very low (see Appendix F).
After running an additional exploratory factor analysis (see Appendix G), it was decided to compute
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two additional variables: “Gorges de Daluis identity” and “Nature Reserve identity” to gain insight on
two dimensions of place identity.
Table 6. Reliability analysis results for place attachment items
Place dependence items

Cronbach’s
alpha if
deleted

Item-Total
correlation

The Gorges de Daluis are an ideal place to perform these
activities

.743

.126

I need the Gorges de Daluis to perform some of my hobbies

.484

.585

I need the Gorges de Daluis to perform some of my
professional activities

.541

.517

It would be little practical for me to substitute the Gorges de
Daluis for another place

.513

.553

I feel attached to the Gorges de Daluis

0.646

0.485

The Gorges de Daluis is a special place for me

0.658

0.464

I recognize myself in the values promoted by the Gorges de
Daluis Nature Reserve

0.662

0.460

I recognize myself in the way the Reserve has been
managed for the past few years

0.601

0.556

Place dependence items

Place identity items

Cronbach’s
alpha
0.662

0.706

4.1.2 Beliefs in the meanings and uses of nature
Nine responses were not complete enough and were excluded from the reliability analysis for the
intrinsic value items (n = 325). The variable showed sufficient reliability when all three items were
considered (Cronbach’s α = 0.803). Moreover, all items showed inter-item correlation higher than 0.5
(see Table 7). The variable “Intrinsic value” was computed using the mean of the three items.
Seven responses were not complete enough and were excluded from the reliability analysis for the
non-utilitarian beliefs items (n = 327). The variable showed insufficient reliability when all four items
were considered (Cronbach’s α = 0.668). One of the items (“Protected nature areas are especially
important for the values and symbols they represent”) showed low item-total correlation with the
three other items (r = 0.325) (see Table 7). Deleting that item increased reliability to over 0.7
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(Cronbach’s α = 0.709). The variable “Non-utilitarian beliefs” was computed using the mean of the
three higher-correlated items and leaving the outlier out.
Three responses were not complete enough and were excluded from the reliability analysis for the
utilitarian approach items (n = 331). The variable showed sufficient reliability when all four items
were considered (Cronbach’s α = 0.720). Deleting any item would decrease the value of Cronbach’s
alpha. Moreover, all items showed inter-item correlation higher than 0.4 (see Table 7). The variable
“Utilitarian beliefs” was computed using the mean of the four items.
Table 7. Reliability analysis results for belief items
Cronbach’s
alpha

Cronbach’s
alpha if
deleted

Item-Total
correlation

Nature areas have no intrinsic values, their value is determined by
humans

0.743

0.639

The value of an ecosystem depends on what it brings to humans

0.624

0.748

A nature area that is not nice to visit has no value

0.809

0.569

Nature areas are important even when they have no use for humans

0.568

0.508

There must exist nature areas that man cannot use

0.519

0.565

Nature areas provide humans with much more than material resources

0.606

0.450

Protected nature areas are especially important for the symbols
and values they represent

0.709

0.325

The life of all animals and plants deserve to be protected, but humans
come first

0.668

0.492

Nature areas are valuable because they provide resources, jobs, and
income

0.719

0.406

Protected nature areas should be accessible for utilitarian purposes

0.574

0.644

Protected nature areas should be accessible for recreational purposes

0.662

0.502

Intrinsic value items

Non-utilitarian beliefs items

Utilitarian beliefs items

0.803

0.668

0.720

To conclude, the reliability analyses allowed the researcher to reduce the literature-based items into
five new variables representing the concepts identified during the literature review: place
dependence, place identity, beliefs about the intrinsic value of nature, non-utilitarian beliefs and
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utilitarian beliefs about nature. The place identity variable was also divided into two sub-variables:
“Gorges identity”, and “Reserve identity” to reflect two dimensions of place identity identified during
the reliability analysis. These seven variables will be used for all further analyses.

4.2 Descriptive statistics
4.2.1 Attitudes towards regulations
On average, respondents showed a relatively high level of adherence to regulations. Respondents
expressed as much adherence to current regulation as to potential regulations (see Table 8). Three
regulations in particular generated more opposition than the others: “Forbidden to swim in certain
rivers and limit to the number of swimmers”, “Forbidden to leave official paths and trails”, and
“Forbidden to camp during the day”. The three most accepted regulations were: “Forbidden to hunt
certain animal species'', “Forbidden to use devices that make too much noise (speakers…)”, and
“Forbidden to use drones without the authorization of the Reserve”. The complete descriptive
statistics for attitudes are available in Appendix H.
Table 8. Descriptive statistics for attitudes towards regulations
Category

Number of valid
responses (N)

Mean

Standard deviation

Attitude towards all regulations

334

4.14

0.70

Current regulations

334

4.13

0.80

Potential regulations

334

4.15

0.73

Based on scores ranging from: (1) = Strongly disagree to (5) = Strongly agree

4.3.2 Place meanings and uses
First, the results for the EFA did not uncover any underlying categories of place meanings (see
Appendix D). For the rest of the analyses, the place meanings were thus grouped under “promoted
items” and “non-promoted items” as discussed in 3.1.4 Measurement instrument.
A paired-sample t-test showed that the mean of the promoted items and unpromoted items did
significantly differ (t(333) = 18.22, p = 0.000). Overall, the ten items that are promoted by the
Reserve were more common among visitors than the meanings that the Reserve does not try to be
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associated with (see Table 9). The meanings that were the most widely ascribed to the Gorges were
four meanings that were also promoted by the Reserve: Hiking, beauty and contemplation,
biodiversity and conservation, and geological heritage. On the contrary, the meanings that were the
least commonly ascribed to the Reserve were meanings that the Reserve does not convey:
motocross, financial resources, and restrictions and regulations. The complete descriptive statistics
for attitudes are available in Appendix I.
Table 9. Descriptive statistics results for place meanings
Category

Number of valid
responses (N)

Mean

Standard deviation

Place meanings (total)

334

0.42

0.17

Promoted items

334

0.63

0.25

Non-promoted items

334

0.12

0.15

Based on scores ranging from: (0) “This meaning does not fit the place” to (1) “This meaning fits the place”

4.3.3 Place attachment
The vast majority of respondents reported hiking (95%) or taking walks (21.5%) within the Reserve.
Other popular activities included cycling, observing animals or sceneries, canyoning, photography,
water hiking, plant picking, fishing, or hunting. A more detailed account of the activities performed by
the visitors is available in Appendix J. Visitors did not report being very dependent on the Gorges
de Daluis area. On average, visitors were more dependent on the Gorges de Daluis for their hobbies
than for their jobs (see Appendix K). On the other hand, the feeling of emotional attachment was
relatively high among all visitors although they reported being slightly more emotionally attached to
the Gorges than to the Reserve (see Table 10).
Table 10. Descriptive statistics results for place attachment
Number of valid responses (n)

Mean

Standard deviation

Place dependence

333

2.72

1.05

Overall place identity

332

4.05

0.73

Gorges identity

333

4.16

0.89

Reserve identity

334

3.97

0.93

Based on scores ranging from: (1) = Strongly disagree to (5) = Strongly agree
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4.3.4 Beliefs about uses and non-uses of nature
On average, respondents believed that nature possesses an intrinsic value, independent of human
thoughts and actions. Respondents strongly believed that nature had value to humans beyond its
material exploitation. Finally, the utilitarian approach of nature was relatively low among respondents
(see Table 11). The detailed descriptive statistics for beliefs are available in Appendix L. Moreover,
utilitarian beliefs were negatively correlated to both beliefs in an intrinsic value of nature (r = -0.278,
p = 0.000) and to non-utilitarian beliefs (r = -0.240, p = 0.000).
Table 11. Descriptive statistics results for beliefs about the values and uses of nature in general
Variable

Number of
valid
responses (n)

Mean

Standard
deviation

Beliefs in intrinsic value of
nature

325

1.92

1.05

Non-utilitarian beliefs of
nature

331

4.47

0.78

Utilitarian beliefs of nature

331

2.67

0.92

Based on scores ranging from: (1) = Strongly disagree to (5) = Strongly agree

4.3.5 Place of residency and frequency of visitation
The majority of respondents lived in France and 5.7% lived abroad. Most respondents were also
living relatively close to the Reserve (about 1-2h driving) as half of them lived in the Alpes-Maritimes
department. Similarly, almost one third of the respondents were locals and lived in the Haut-Var
Valley. The most common visitors were national visitors and the least common were foreign visitors
(see Table 12)
Table 12. Descriptive results for category of visitors
Reserve
(Municipality)

Haut-Var
Valley
(local)

Alpes-Maritimes
(department)

Provence-Alpes
-Côte-d’Azur
(region)

France
(country)

Abroad

Missing
value

37

57

78

39

96

19

8

Percentage

11.1

17.1

23.4

11.7

28.7

5.7

2.7

Cumulative
percentage

11.1

28.2

51.6

63.3

92

97.7

100

Count
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Furthermore, the majority of visitors were punctual visitors, visiting the Reserve less than once a
year. A little less than half of the visitors visited the Reserve once a year or more. Overall, the
number of respondents for each category increased as the frequency of visitation decreased (see
Table 13).
Table 13. Descriptive statistics for frequency of visitation
Daily

Weekly

Monthly

Yearly

Less than
once a year

Missing
value

8

21

26

106

168

5

Percentage

2.4

6.3

7.8

31.7

50.3

1.5

Cumulative
percentage

2.4

8.7

16.5

48.2

98.5

100

Count

Finally, the one-way-ANOVAs revealed significant differences between group means. The three
variables that were the most explicitly impacted by the frequency of visitation and the distance of
residency were: attitudes, place dependence, and Gorges identity (see Table 14 & Table 15).
Visitors from the Haut-Var valley (local and inhabitants) were significantly more opposed to the
regulations, were more dependent on the place, and more attached to the Gorges than visitors from
further away. Then, daily and weekly visitors had the most negative attitudes, and the visitors that
came less than once a year, the most positive attitudes to regulations. Similarly, place dependence
and attachment to the Gorges were higher in all visitors that came at least once a year. The full
results for the ANOVAs can be found in Appendix M.
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Table 14. One-Way ANOVA for frequency of visitation groups
Means of frequency of visitation groups

F

Daily

Weekly

Monthly

Yearly

Less than
once a year

(A)
n=8

(B)
n=21

(C)
n=26

(D)
n=106

(E)
n=168

Total
mean

Category

Levene’s &
post-hoc test

Attitudes

0.010
Game-Howell

15.79**

3.19
CDE

3.42
CDE

4.04
ABE

4.08
ABE

4.36
ABCD

4.15

Place
dependence

0.021
Game-Howell

16.01**

3.71
E

3.51
E

3.56
DE

2.78
CE

2.37
ABCD

2.71

Gorges
identity

0.002
Game-Howell

17.83**

4.44

4.67
E

4.77
E

4.47
E

3.79
BCD

4.16

**Significant at the 0.01 level (two-tailed)
Significance level for upper-case letters : 0.05

Table 15. One-Way ANOVA for categories of visitors
Means of category of visitors groups

Category

Levene’s &
post-hoc tests

Reserve

Local

Department

Region

Country

Abroad

(A)
n=37

(B)
n=57

(C)
n=78

(D)
n=39

(E)
n=96

(F)
n=19

F

Total

Attitudes

0.001
Game-Howell

12.14**

3.54
CDEF

3.88
CEF

4.28
AB

4.23
A

4.38
AB

4.42
AB

4.16

Place
dependence

0.146
Tukey

11.81**

3.38
CDEF

3.27
CDEF

2.67
AB

2.27
AB

2.39
AB

2.25
AB

2.7

Gorges
identity

0.47
Tukey

6.00**

4.50
DE

4.54
DE

4.21

3.90
AB

3.88
AB

4.11

4.16

**Significant at the 0.01 level (two-tailed)
Significance level for upper-case letters : 0.05
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4.3.6 Reserve’s questions
The questions that were incorporated in the study on behalf of the Reserve brought extra insight to
the relationships between variables. Overall, the visitors viewed the Reserve positively (see
Appendix N). Of special interest is the statement “The Gorges de Daluis need to be protected”
which obtained a high mean score of 4.75. This statement was significantly correlated positively or
negatively with all variables except with place dependence (see Table 16). It correlated most
strongly with attitudes and Reserve identity.
Table 16. Correlations between item “The Gorges de Daluis needs to be protected” and the other
variables.
Variable

Pearson’s r

p

Attitudes

0.479**

0.000

Promoted items

0.263**

0.000

Non-promoted items

-0.236**

0.000

Place dependence

-0.079ns

0.152

Place identity

0.430**

0.000

Gorges identity

0.181**

0.001

Reserve identity

0.501**

0.000

Intrinsic beliefs

0.172**

0.002

Non-utilitarian beliefs

0.179**

0.001

Utilitarian beliefs

-0.165**

0.003

Distance of residency

0.213**

0.000

Frequency of visitation

0.218**

0.000

**Correlation is significant at the 0.01 level (2-tailed)
ns

Not significant
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4.3 Testing hypotheses
This section tests the four hypotheses that were formulated during the literature review. The
hypotheses were tested through four models, each one adding a new set of predictors to the
previous model. The increased predictive power for each new model is given. Pre-tests showed that
all variables but “Gorges identity” were significant individual predictors of attitudes (see Appendix
O). To reduce the number of variables tested, “Gorges identity” was thus removed from the
regression analyses for the rest of this section.

Hypothesis 1. Beliefs about the uses and non-uses of nature areas in general predict
attitudes towards regulations in protected nature areas
H1 a. Utilitarian beliefs are associated with more negative attitudes towards the regulations of the Gorges de Daluis
Nature Reserve
H1 b. Non-utilitarian beliefs are associated with more positive attitudes towards the regulations of the Gorges de
Daluis Nature Reserve

_____________________________________________
The first regression analysis showed that beliefs about the uses and non-uses of nature in general
significantly predicted attitudes and had a moderate size effect (see Table 17). In total, beliefs
predicted 11.2% of variance in attitudes. The utilitarian beliefs and non-utilitarian beliefs had small
but significant effects on attitudes while beliefs in intrinsic values were not a significant predictor.
Moreover, and as hypothesized, utilitarian beliefs were negatively correlated to attitudes while
non-utilitarian beliefs were positively correlated.
Table 17. Model 1 - Multiple regression analysis using only beliefs as predictors.
Variable
General beliefs

F

df

R

Adjusted R²

Standardized β

14.58**

3

0.347

0.112

Intrinsic value: 0.048ns
Non-utilitarian beliefs: 0.247**
Utilitarian beliefs: -0.174**

** Correlation is significant at the 0.01 level (2-tailed)
ns

not significant
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Hypothesis 2. Place-specific uses and non-uses predict attitudes towards regulations in
protected nature areas.
H2 a. Concordance in the place meanings ascribed to the Gorges de Daluis by the visitors and those promoted by the
Reserve are associated with higher acceptance of the regulations. Divergence in place meanings, with opposition.
H2 b. Visitors who depend more on the Gorges de Daluis Nature Reserve are more likely to oppose the regulations
there.
H2 c. Visitors who identify more with the Gorges de Daluis Nature Reserve are more likely to be in favour of the
regulation.

_____________________________________________
The second regression model that included both general beliefs and sense of place significantly
predicted attitudes and had a large size effect (see Table 18). In total, the model predicted 44.8% of
variance in attitudes, which is 33.6% more than the first model. In this second model, utilitarian
beliefs were no longer a significant predictor of attitudes. Place meanings were significant predictors
with small size effects. As predicted, promoted meanings were positively correlated to attitudes while
unpromoted meanings were negatively correlated to it. Moreover, place dependence was, as
predicted, negatively correlated to attitudes. Finally, Reserve identity was the strongest predictor in
the model and contributed to acceptance of the regulations..
Table 18. Model 2 - Multiple regression analysis using beliefs and sense of place as predictors.
Variable

F

df

R

Adjusted R²

Adjusted
R² change

Standardized coefficient beta
(β)

General beliefs
+ place
meanings &
attachment

38.280**

7

0.678

0.448

0.336**

Intrinsic value: -0.14ns
Non-utilitarian beliefs: 0.121**
Utilitarian beliefs: -0.097*
Promoted place meanings: 0.135**
Unpromoted place meanings: -0.185**
Place dependence: -0.170**
Reserve identity: 0.520**

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
ns
not significant
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Additionally, two extra regression analyses revealed that the three variables measuring non-uses
(i.e. promoted meanings, place identity, and non-utilitarian beliefs) predicted 34.3% of variance and
were positively correlated to attitudes. On the other hand, the three variables that put an emphasis
on uses (i.e. unpromoted place meanings, place dependence, and utilitarian beliefs) predicted 9.7%
of the total variance and were negatively correlated to attitudes (see Table 19).
Table 19. Regression analyses using uses and non-uses as predictors of attitudes
Variable

F

df

R

Adjusted R²

Standardized coefficient beta
(β)

Variables putting
an emphasis on
uses

12.729**

3

0.324

0.097

Non-promoted meanings: -0.171**
Place dependence: -0.092ns
Utilitarian beliefs: -0.091**

Variables putting
an emphasis on
non-uses

58.511**

3

0.591

0.343

Promoted meanings: 0.065ns
Reserve identity:0.498**
Non-utilitarian beliefs: 0.192**

**Correlation is significant at the 0.01 level (2-tailed)
ns

non-significant
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Hypothesis 3. The distance of residency and frequency of visitation predict attitudes towards
regulations in protected nature areas.
H3 a. Local visitors are more likely to oppose regulations than extra-local visitors.
H3 b. Frequent visitors are more likely to oppose regulations than occasional visitors.

_____________________________________________
The third regression model added distance of residency and frequency of visitation to the predictors
of attitudes (see Table 20). This model significantly predicted attitudes and had a larger size effect
than Model 2. In total, it predicted half of the variance in attitudes, which is 5% more than model 2. In
this model, utilitarian beliefs were once more significant predictors while intrinsic values, place
dependence and Gorges identity were not. Finally, the frequency of visitation significantly added to
the predictive power and was the second best predictor of this model. As expected, the less often a
visitor came to the Reserve, the more likely they were to accept the regulations. The distance of
residency was on the other hand, not a significant predictor of attitudes in this model.
Table 20. Model 3 - Multiple regression analysis using beliefs, place meanings and attachment, and
distance and frequency as predictors.
Variable

F

df

R

Adjusted R²

Adjusted
R² change

Standardized coefficient beta
(β)

General beliefs
+ place
meanings &
attachment +
distance &
frequency

36.53**

9

0.716

0.498

0.05**

Intrinsic value: -0.07ns
Non-utilitarian beliefs: 0.121**
Utilitarian beliefs: -0.091*
Promoted place meanings: 0.124**
Unpromoted place meanings: -0.168**
Place dependence: -0.061ns
Reserve identity: 0.468**
Distance of residency: 0.070ns
Frequency of visitation: 0.209**

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
ns
not significant
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Hypothesis 4. The distance of residency and frequency of visitation moderate the relationship
between beliefs, place meanings, place attachment and attitudes.
H4 a. Local and frequent visitors are more likely to express place meanings different than those promoted by the
Reserve.
H4 b. Local and frequent visitors are more likely to express strong place dependence and place identity
H4 c. Beliefs predict more attitudes than meanings and attachment in extra local and occasional visitors.

_____________________________________________
Finally, the fourth regression model added the five interaction variables that significantly individually
predicted attitudes. The model predicted 52% of all the variance in attitudes, which is 2.2% more
than the previous model (see table 21). The only interaction variables that significantly contributed to
the prediction was the interaction between distance and utilitarian beliefs. In this model, promoted
place meanings were not a significant predictor anymore. The interaction effect can be interpreted as
follows: the further a visitor lived from the reserve, the more their utilitarian beliefs predicted their
attitudes.
Table 21. Model 4 - Multiple regression analysis using beliefs, sense of place, distance and
frequency as predictors, as well as the interaction effects.
Variable

F

df

R

Adjusted R²

Adjusted
R² change

Standardized coefficient beta
(β)

General beliefs
+ plce
meanings &
attachment +
distance &
frequency +
interaction
effects

25.908**

14

0.735

0.520

0.022

Intrinsic value: -0.085ns
Non-utilitarian beliefs: 0.527**
Utilitarian beliefs: -0.360**
Promoted place meanings: 0.057ns
Unpromoted place meanings: -0.136**
Place dependence:-0.136ns
Reserve identity: 0.475**
Distance of residency: 0.092ns
Frequency of visitation: 0.368**
Interaction distance * utilitarian beliefs:
0.292**
All other interaction effects: not
significant

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
ns
not significant
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V. Discussion
This section presents the most important results from the previous chapter and compares them with
previous findings. Implications are discussed and topics to be explored in future research are
suggested. Moreover a conclusion is reached regarding which of the four models tested for this
analysis is the best fit. The factors that limited the research are also acknowledged.

5.1 Predicting attitudes using uses and non-uses
This research supports the theory that attitudes towards regulations in PNAs can be well predicted
by using place-specific and general uses and non-uses. The model combining place meanings,
place attachment and beliefs predicted 44.8% of variance in attitudes towards regulations in the
Gorges de Daluis Nature Reserve. There is no universal rule of thumb to interpret the efficiency of a
predictive model. However, commenting on their own study, Vorkinn & Riese (2001) declared that
“given as complex a phenomenon as attitudes, especially within the general public, we would claim
that 17% must be considered a significant proportion of the explained variances.” Similarly,
Raymond, Brown & Robinson’s (2011) combined model of place-specific and general predictors
explained 22% of variance in behaviours. A model predicting 44.8% of variance in attitudes can
therefore be regarded as a good fit. Moreover, this model had a size effect of 0.68, which is above
the 0.35 recommended to qualify as a large effect (Primer, 1992).
General beliefs about the uses and non-uses of nature areas explained 11% of the variance,
confirming the role of non-place-specific beliefs in predicting attitudes (Vaske & Donnelly, 1999).
Adding place-specific predictors to beliefs quadrupled the model’s predictive power, explaining
almost half of all the variance in attitudes. Thus, while non-place-specific beliefs were significant
predictors, the place-specific factors proved to be much better predictors of attitudes. These results
offer new insights to understand attitudes and raise the question of how widespread this ratio could
be. The important role of place-specificity is certainly not limited to the variables tested in this
research and acknowledging its existence in other fields could allow for a better understanding of
environmental issues. Future research could expand on the sets of predictors of attitudes used to
see if a similar contrast in predictive power is obtained. For example, by using place-specific and
general knowledge about conservation issues, or place-specific and general trust in conservation
actions. Testing the relative roles of place-specific and non-place-specific factors in predicting other
sorts of attitudes may also reveal different dynamics. For instance, how place-specificity affects
attitudes towards other types of pro-environmental projects such as animal reintroduction projects, or
international forest conservation campaigns. Furthermore, the immediate implications for the Gorges
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de Daluis Nature Reserve are that they should be careful to consider the specificity of their own
visitors when developing regulations and to avoid copying bigger and more successful PNAs. This
also suggests that strategies aimed at understanding and increasing compliance with regulations
could benefit from adopting a specific place-person focus rather than using more general
nature-mankind arguments.
Secondly, the analysis revealed that uses (measured through unpromoted place meanings, place
dependence, and utilitarian beliefs) were linked to negative attitudes towards regulations. Much
evidence already pointed to the role of uses in fostering opposition to PNAs (Lewis, 1996; Pimbert, &
Ghimire, 1997; Slater, 2002 Novelli & Scarth, 2007; Ezebilo & Mattsson, 2010). However, when
conducted in Europe, these studies mostly focussed on Germanic countries (Stoll-Kleeman, 2001;
Seeland, Moser, Scheuthle, & Kaiser 2002; von Ruschkowski & Mayer, 2011). This thesis adds to
previous research by showing that such a phenomenon also occurs in France, another
post-industrial service-oriented country whose population does not directly rely on land use for their
livelihoods. Moreover, the data suggests that opposition to regulations was not homogenous but
linked to the respondents’ specific uses. For instance, 95% of the visitors reported hiking, 21%
reported taking walks, and many others reported performing water-related activities (swimming,
water-hiking…). Accordingly, restrictions on swimming and leaving hiking trails were the most
opposed regulations. Similarly, hunting which, despite being a rarely cited use of the Reserve, was
linked to stronger opposition to regulations related to this activity (i.e. hunting, following animals,
leaving the trails…) (see Appendix P for details). More importantly, the data revealed that non-uses
(measured through promoted items, place identity and non-utilitarian beliefs) were better predictors
than uses, predicting over 3.5 times more variance (34.3%) in attitudes than uses. While the results
point to the important role of non-uses in explaining some pro-environmental attitudes, uses have
also been identified many times as factors explaining attitudes towards environmental policies and
projects (Pimbert, & Ghimire, 1997; Slater, 2002 Novelli & Scarth, 2007). Their role should therefore
not be downplayed. There is, to the knowledge of the researcher, no other study quantitatively
measuring and comparing the predictive power of uses and non-uses regarding environmental and
recreational attitudes. With this research alone, it is therefore not possible to conclude why non-uses
were better predictors than uses, only that they were. A possible explanation is the consensus
between the Reserve and the visitors about the uses and non-uses to attribute to the Gorges de
Daluis. The widely shared non-utilitarian conceptualization of the Gorges could explain why
non-uses were such good predictors, while uses, being less important for both the visitors and the
Reserve, had less impact. Young (1999) had already suggested that a consensus in place meanings
between visitors and a destination was the key to its success. Future research on the effects of
consensus and divergence could shed light on what causes uses and non-uses to contribute more
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or less to attitudes. For instance, by testing the model in different settings such as urban parks
where uses could be stronger. On a practical point of view, these findings show the importance for
PNA managers to not only consider how their visitors use the space, but also how they perceive and
relate to it more personally, as it can also explain a large part of their attitudes towards the
regulations, and thus, whether they will, or not, comply with them.
Lastly, most predictors contributed to attitudes according to the hypotheses. Distinguishing between
utilitarian and non-utilitarian beliefs, following Loreau’s (2014) definitions brought about significant
results and was consistent with previous theories on the role of utilitarianism and non-utilitarianism in
nature conservation (Corral-Verdugo, Bechtel, & Fraijo-Sing, 2003; Hermann, Voß, & Menzel, 2013).
Beliefs into the intrinsic value of nature, which were a part of Winter & Lockwood’s (2004) Nature
Area Value Scale, were not significant predictors in any of the combined regression models. This is
likely because this set of beliefs was not specific enough to the uses and non-uses of nature areas
to be good predictors, as was advocated by Corral-Verdugo, Bechtel & Fraijo-Sing (2003). The
place-specific factors also contributed to the prediction according to the hypotheses: promoted place
meanings and place identity were correlated with favourable attitudes, while unpromoted place
meanings and place dependence were linked to opposition towards the regulations. The place
meanings the most often ascribed to the Gorges de Daluis Nature Reserve were relatively consistent
with previous research on nature areas: notions of nature, aesthetics, and peaceful leisure (Young,
1999; Miller, Dickinson, & Pearlman-Houghie, 2001; Larson, De Freitas, & Hickes, 2013; Lin &
Lockwood, 2013). Place dependence and identity also contributed significantly to the prediction,
further confirming the role of place attachment in pro-environmental attitudes and behaviours (Vaske
& Kobrin, 2002; Halpenny, 2010; Lewicka, 2011; Devine-Wright, 2011; Ramkissoon, Weiler, & Smith,
2012). Moreover, place dependence was quite low among respondents, while the majority of
respondents expressed a strong sense of emotional attachment to the area. This seems to
contradict the common understanding that place identity emerges from place dependence (Moore &
Graefe, 1994). The two dimensions of place attachment also had opposite effects on attitudes:
dependence was linked to higher opposition, while identity was linked to higher acceptance. This
had already been observed in several environmental and place attachment studies where the
dimensions had opposite effects on other variables (Ramkissoon, Weiler, & Smith, 2012; Budruk,
Thomas, & Tyrell, 2009). Furthermore, the analysis revealed that attachment to the Gorges and
attachment to the Reserve were two distinct feelings of attachment and that visitors were slightly
more attached to the Gorges than to the Reserve. However, only attachment to the Reserve
significantly predicted attitudes. It was, on top of that, the strongest predictor of all models. In a
similar study, Arnberger et al. (2012) suggested that higher affinity with national parks was correlated
with higher acceptance of visitor regulations. Arnberger et al. also estimated that only 1 in 3
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European National Park visitors had positive attitudes towards PNA management. This proportion
seemed to be higher in the Gorges de Daluis Nature Reserve where opinions towards the Reserve
and attitudes towards its regulations were majoritarily positive. These results indicate that a certain
level of recognition into the conservation organism in charge of the area is necessary for regulations
to be accepted, and that attachment to the natural space itself is not sufficient.

5.2 The effects of residency and visitation
The second aim of this research was to identify potential trends in uses and non-uses across
different groups of visitors. Incorporating the visitor’s distance of residency and frequency of
visitation into the model brought about mixed results. On the one hand, residency and visitation were
significant independent predictors, raising the model’s predictive power to 49.8% and its size effect
to 0.72. Considering the many factors that can intervene in the formation of attitudes, a nine-variable
model predicting half of the variance can be considered a very good fit. The data revealed that while
almost all respondents agreed that the Gorges needed to be protected, a crater of acceptance, such
as described by Rentsch (1989) and von Ruschkowski & Mayer (2011) occurred regarding the
regulations in the Gorges de Daluis Nature Reserve. Local and frequent visitors expressed more
opposition to regulations. This crater is similar to the phenomenon of not-in-my-backyard syndrome
(NIMBY) that is commonly encountered by land and conservation managers (Lake, 1993). On the
other hand, expectations for the interaction effects were not met: place-specific factors were not less
developed in distant and occasional visitors and beliefs did not predict their attitudes better than for
local and frequent visitors. Therefore, it seems that the interaction effects of residency and visitation
are either non-existent, or too weak, to justify their use as predictors of attitudes. While Model 4
predicted 2.2% more variance in attitudes than Model 3, only 1 of the 14 interaction variables was a
significant addition to the fourth model, and the moderator variable to which it is attached, distance
of residency, was not significant. Incorporating interaction variables into the model greatly increases
the complexity of the model, which cannot be justified by the small increase in predictive power. In
conclusion, the optimal model to measure attitudes towards regulations was therefore Model 3,
which combined high predictive power with a practical number of factors.
Moreover, the one-way ANOVAs revealed that the only predictor significantly impacted by residency
and visitation was place attachment. Place meanings were relatively constant across all groups of
visitors which goes against the theory that locals and frequent visitors develop more extensive and
diverse place meanings than distant and occasional visitors (Saar & Palang, 2009; Larson, De
Freitas & Hickes, 2013). Similarly, beliefs were, as predicted, constant across visitors regardless of
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where they lived. They were slightly less homogeneous across visitors based on their frequency of
visitation but did not present any clear trend. Place attachment, however, was affected by the
visitors’ residency and visitation. Place dependence was higher among visitors of the Haut-Var valley
and among frequent visitors which goes in line with previous findings (Moore & Graefe, 1994;
Bricker, & Kerstetter, 2000; Halpenny, 2006; Larson, De Freitas & Hickes, 2013). The data also
revealed that all visitors were emotionally attached to the place whether the Gorges or the Reserve,
but that local and frequent visitors were slightly more attached to the gorges. These results
contradict earlier understanding of place attachment as developing over time and after repeated
interactions, such as suggested by Brown & Perkins (1992), Bricker & Kerstetter (2000) or Hinds &
Sparks (2008). More importantly, these results support the idea that actual visitation of a place is not
necessary to develop strong perception and attachment to a place as even first-time visitors reported
strong meanings and attachment. Based on the data, it seems that visitation could even be
detrimental to the support of regulations. Future research should look into how strong place-specific
factors can develop among visitors such as first-time and foreign visitors, as this can have strong
consequences on PNAs’ communication campaigns. Lastly, the analysis of the effects of residency
and visitation raises one more question that could be addressed in future research: attitudes were
significantly impacted by residency and visitation, but group differences and interaction effects were
small. This seems to indicate that there could be important factors contributing to the formation of
attitudes and that were sensitive to the visitors’ origins and visitation habits and that were not
identified in this research.
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5.3 Limitations of the research
While this research has generated interesting data and results, it is important to acknowledge certain
limitations. First, onsite data collection took place within a short window of time (late June to late
July). As mentioned in 3.1.3 Data collection procedure, it is believed that local visitors avoid the
Gorges during the summer months due to the presence of other tourists. The online questionnaire
successfully countered this limitation, and the final sample consisted of one third of local visitors.
However, the final sample was also mostly made of hikers. Other important user groups such as
cyclists or water and snow recreationists were rarely stopped or not encountered at all. Conducting
further research at different periods of the year would enrich the already collected data and provide
further insights on the effects of uses on attitudes. Moreover, certain subgroups for the frequency of
visitation were significantly smaller than others. For instance, 168 respondents reported visiting the
Gorges de Daluis less than once a year while only 8 respondents visited it daily. While this may
accurately represent the visitation demographics and trends in the Gorges de Daluis Nature
Reserve, this might also limit the power of some statistical tests. Future research should aim to
collect a minimum of 30 respondents per subgroups, as recommended by Roscoe (1975) to
overcome this limitation. In addition to that, the data collection phase took place after the French
government announced new measures to minimize the spread of the COVID-19 disease. Following
this announcement, many tourists cancelled their trip and the region was noticeably less visited than
usual. It is not known to which extent this could have impacted the type of visitors that came to the
Gorges de Daluis and how this could have impacted the representativeness (eg. social class,
economic class, political beliefs…).
Secondly, it was decided to use a two-page questionnaire to collect data onsite in order to maximize
response rate. However, this implied a space limit and measuring the variables with as few items as
possible. For instance, it was decided to measure the place meaning items in a dichotomous way,
which had the advantage of including more items, but also did not allow for a more fine-tuned
measurement. Similarly, statements had to be short and could have been confusing; a few
respondents admitted that they were not expecting such questions and that they were not sure to be
in the right mindset for it. However, these doubts were a priori not so common and the investigator
was always available to answer any questions. It can be assumed that despite these occasional
hesitations, the questionnaire was well understood by the respondents. Finally, it turned out that the
place identity items reflected two types of place identity. A deeper analysis of the relationship
between these two types of attachment and attitudes was beyond the scope of this research, but
preliminary results seem to indicate important differences. respondents sometimes expressed their
surprise at the belief items, occasionally regarding them as “philosophical” and “context-dependent”.
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VI. Conclusion
6.1 Predicting attitudes towards nature regulations in
protected nature areas
The aim of this thesis was to identify factors predicting visitors’ attitudes towards regulations in
protected nature areas. Based on the quantitative analysis of how 334 visitors of the Gorges de
Daluis Nature Reserve perceived and used nature areas, this thesis proposes to predict attitudes
using a framework incorporating general and place-specific factors measuring uses and non-uses,
as well as visitors’ place of residency and frequency of visitation. Such a framework strikes a
balance between high predictive power and not too high complexity. Although the size and
composition of the sample might limit the generalizability of the results, this research offers a good
basis to understand and foster voluntary compliance with regulations. Given the little research that
has specifically looked into the factors explaining attitude towards regulations in PNAs, this thesis
contributes to a better understanding of the phenomenon by highlighting the important role of uses,
non-uses, place-specificity, and of visitors’ origin and visitation habits in predicting attitudes. More
specifically, this research has evidenced the decisive role of recognizing oneself in the conservation
institution in charge of the PNA while showing that attachment to the nature area itself is not
necessarily enough to translate into acceptance of the regulations. Finally, this research revealed
that attitudes can change significantly depending on where the visitors live and how often they visit.
These changes are however little reflected in the relationship between the other predictors and
attitudes, which could suggest that there exist other predictors of attitudes that are sensitive to these
moderators.
Regarding practical applications of the results, the analysis revealed the importance of non-uses and
of place-specificity: practitioners should avoid the uniform enforcement of regulations across a
network of PNAs. To increase acceptance of regulations, practitioners can first work to reduce the
uses made of their PNAs by, for example, reducing place dependence. If it is not practical, or not
possible to reduce uses, practitioners can instead aim at increasing non-uses as those are linked to
higher acceptance. They should especially foster a sense of identity among their visitors and work to
increase recognition in the conservation institution. Finally, special attention should be paid to local
and frequent visitors who are likely to express the highest place dependence and the lowest
attachment to the institution in charge of the PNA, and consequently, to be more opposed to the
regulations. More distant and punctual visitors should be of lower priority for practitioners.
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6.2 Further research
While the analysis and discussion of the results raised many questions all worth answering, three of
them were deemed of particular interest, either theoretical and practical, to follow up the results of
this research.
First and foremost, there is, to the knowledge of the researcher, no previous study that measured
and quantitatively compared the predictive power of uses and non-uses regarding attitudes. Testing
the nine-variable model developed for this research in different settings, with a bigger sample, and
using different sets of predictors would allow for comparisons which would bring more insight into the
relationship between the variables. For instance, a similar study could be conducted in a country
where visitors’ beliefs about the uses and non-uses of nature are less polarized. Different sets of
predictors or different types of attitudes would also enrich the present results.
Secondly, place-specific non-uses were surprisingly high among all visitors, which went against the
predictions made from literature. Given the importance of place-specific non-uses in predicting
attitudes towards regulations, future research could investigate how distant and occasional visitors
can express place meanings and attachment similar to that felt by locals and frequent visitors.
Qualitative methods would enrich the present results by investigating how place-specific factors
emerge in these different groups of visitors. This would give PNA managers further understanding of
how their visitors come to perceive the place, and thus, would help them adapt their communication
strategy to better inform their visitors of the importance of regulations. More importantly, future
research should try to translate these results into concrete communication tools that can be used by
practitioners to reach their management goals.
Finally, although 95% of the respondents agreed that the Gorges de Daluis needed to be protected,
there was some explicit opposition to the regulations. Based on that contrast, the Gorges de Daluis
Nature Reserve managers could investigate the visitors’ perception of what the concept of protection
entails. If recognition in the Reserve is the strongest predictor of positive attitude, how does that
recognition emerge and how is it related to this perception of protection? What makes the visitors
trust the Reserve to protect nature? Do they see the Reserve’s action as legitimate? And lastly, are
they aware of the benefits they gain through the enforcement of the regulations or do they only view
them as a constraint?
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Appendices
Appendix A.a. Text accompanying the link to the survey in the e-mails and social media posts

French version (original)
Madame, Monsieur,
En 2022, la Réserve des Gorges de Daluis renouvelle ses objectifs et son plan de gestion pour les
cinq prochaines années. Dans une volonté d’améliorer l’expérience de ses visiteurs, la Réserve,
en collaboration avec l’Université et centre de recherche de Wageningen vous propose de
répondre à une courte enquête (5-10 minutes) pour connaître votre utilisation et votre perception
de cet espace protégé.
Cette enquête vous permettra de vous exprimer sur des réglementations actuelles et
envisageables et sur votre perception des espaces naturels en général. Il n’est pas nécessaire de
visiter régulièrement le site pour partager vos impressions. L’avis de chacun de nos visiteurs
compte !
Toutes vos réponses seront anonymes et seront utilisées pour la recherche et l’évaluation du
plan de gestion actuel.
Pour accéder à l’enquête en ligne, suivez le lien :
https://wur.az1.qualtrics.com/jfe/form/SV_41r0c32mymDTy8m

Nous vous remercions pour votre aide et restons à votre disposition.
Pour toute question concernant l’enquête, contactez noemie.bernardin@wur.nl
A bientôt dans les Gorges !

L’équipe de la Réserve des Gorges de Daluis

English version
Dear sir and madam,
In 2022, the Gorges de Daluis Nature Reserve will renew its goals and management plan for the
next five years. In order to better the experience of its visitors, the Reserve and Wageningen
University and Research, invite you to answer a short survey (5-10min) to know about your use
and perception of this protected space.
This survey will allow you to express your opinion on current and potential regulations, and on
your perception of natural spaces in general. It is not necessary to frequently visit the site to share
71

what you think. The opinion of each of our visitors is precious!
All your answers will be anonymous and will be used for research and to evaluate the current
management plan.
To access the online survey, follow this link:
https://wur.az1.qualtrics.com/jfe/form/SV_41r0c32mymDTy8m

We thank you for your help.
If you have any question regarding the study, contact noemie.bernardin@wur.nl
See you in the Gorges!
The Gorges de Daluis Nature Reserve

Appendix A.b. Examples of the social media posts linking to the online survey
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Appendix B.a. English paper version of the questionnaire
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Appendix B.a. French paper version of the questionnaire
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Appendix C. Map of the department and local category chosen for this study
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Appendix D. Summary of EFA results for the place meaning items (n= 334)
The Kaiser-Meyer-Olkin measure showed that the sample size was large enough to run the test
(KMO = 0.791). Five factors had an eigenvalue over Kaiser’s criterion of 1 and were retained.
Together, these factors explained only 50.95% of the variance (see Appendix D.a below). While
some items made sense (eg: “a place of ressources” and a “place of restoration”), others contained
several items that could not easily be linked together (eg: geology, hikes and beauty). Moreover, the
factors did not have the 5 items with a minimum 0.5 factor loading as recommended by Costello &
Osborne (2005) (see Appendix D.b below). The results were similar when running the analysis by
retaining different numbers of components: 2 (as suggested by the scree plot), and 3 and 4 (in an
exploratory way). Because no sense could be made of the components resulting from the
exploratory analysis, the items stayed grouped under the two categories: “items promoted by the
Reserve” (10 items) and “items not promoted by the Reserve” (7 items). A new variable was
computed for both categories using the mean of the items.
Appendix D.a. Total variance explained for the place meaning items

Initial eigenvalues

Eigenvalues after
extraction

Eigenvalues after
rotation

Factors

Total

Cumulative
percentage of
explained
variance

Total

Cumulative
percentage of
explained
variance

Total

Cumulative
percentage of
explained
variance

1

3.502

20.6

3.502

20.6

2.841

16.71

2

1.874

31.62

1.874

31.62

1.744

26.97

3

1.177

38.55

1.177

38.55

1.449

35.49

4

1.102

45.03

1.102

45.03

1.314

43.22

5

1.006

50.95

1.006

50.95

1.313

50.95

6

0.987

56.76

7

0.949

62.34

8

0.877

67.50

9

0.797

72.19

10

0.742

76.55

11

0.692

80.62
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12

0.645

84.41

13

0.615

88.03

14

0.556

91.30

15

0.525

94.39

16

0.494

97.30

17

0.460

100

Appendix D.b. Rotated component matrix for the place meaning items
The values lower than .32 are not displayed
Factors
1

Scientific research

.671

Learning

.650

Nature preserved for the future
generations

.634

Biodiversity and conservation

.608

Culture, heritage and traditions

.590

Pasture and transhumance

.453

2

Plant picking

.824

Hunting and fishing

.788

Financial means

.424

Hiking

3

5

.367
.791

Geological heritage

.375

.587

Beauty and contemplation

.373

.416

Peae and tranquility
Physical and mental wellbeing

4

.544
.426

.488

Water and outdoor sports

.678

Restrictions and regulations

.661

Motocross

- .796
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Appendix E. Results for the individual moderation analyses
Standardized
coefficient beta (β)

Significance (p)

Status

Promoted place meanings

-0.153

0.422

Not significant

Non-promoted meanings

0.422**

0.000

Significant

Place dependence

0.309*

0.015

Significant

Reserve identity

0.051

0.675

Not significant

Intrinsic value

0.066

0.661

Not significant

Non-utilitarian beliefs

-0.434**

0.005

Significant

Utilitarian beliefs

0.442**

0.001

Significant

Promoted place meanings

-0.026

0.922

Not significant

Non-promoted meanings

0.294

0.095

Not significant

Place dependence

0.187

0.337

Not significant

Reserve identity

0.067

0.681

Not significant

Intrinsic values

0.162

0.493

Not significant

- 0.752**

0.002

Significant

0.401

0.054

Not significant

Category of visitors

Frequency of visitation

Non-utilitarian beliefs
Utilitarian beliefs
*Significant at the 0.05 level (two-tailed)
**Significant at the 0.01 level (two-tailed)
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Appendix F. Individual correlations results for place identity items
I feel attached
to the Gorges
de Daluis

The Gorges de
Daluis is a
special place
for me

I recognize myself in the
values promoted by the
Gorges de Daluis Nature
Reserve

I recognize myself in
the way the Reserve
has been managed for
the past few years

//

0.650**

0.172**

0.308**

The Gorges de Daluis is a special
place for me

0.650**

//

0.193**

0.235**

I recognize myself in the values
promoted by the Gorges de Daluis
Nature Reserve

0.172**

0.193**

//

0.694**

I recognize myself in the way the
Reserve has been managed for the
past few years

0.308**

0.235**

0.694**

//

Place identity items

I feel attached to the Gorges de
Daluis

** Correlation is significant at the 0.01 level (2-tailed)
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Appendix G. Summary of EFA results for the place identity items (n = 326)
This EFA followed the same rule of thumb as for the place meaning items, as described in 3.2 Data
analysis. The EFA was conducted on the 4 items using orthogonal rotation (varimax). The
Kaiser-Meyer-Olkin measure showed that the sample size was just large enough for adequacy as it
was slightly over the acceptable limit of 0.5 (Kaiser & Rice, 1974) (KMO = 0.54). Two factors had an
eigenvalue over Kaiser’s criterion of 1 and were retained. Together, these factors explained 83.79%
of the variance (see Appendix G.a below). The items “I recognize myself in the values promoted by
the Gorges de Daluis Nature Reserve'' and “I recognize myself in the way the Reserve has been
managed the past few years” loaded highly on Factor 1 and seem to represent attachment to the
place as an administrative and conservation entity. The items “I feel attached to the Gorges de
Daluis'' and “The Gorges de Daluis is a special place for me” loaded highly on Factor 2 and seem to
represent attachment to the place as a geophysical and nature entity (see Appendix G.b below).
Two additional variables were computed to gain further insight on their relationships with other
variables: “Gorges identity” and “Reserve identity”.
Appendix G.a. Results of the total variance explained for the place identity items
Initial eigenvalues

Eigenvalues after
extraction

Eigenvalues after
rotation

Factors

Total

Cumulative
percentage of
explained
variance

Total

Cumulative
percentage of
explained
variance

Total

Cumulative
percentage of
explained
variance

1

2.127

53.17%

2.127

53.17%

1.692

42.30%

2

1.225

83.79%

1.225

83.79%

1.659

83.79%

3

0.377

93.20%

4

0.272

100%
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Appendix G.b. Rotated component matrix for the place identity items
Factors
1

2

Attached to the Gorges

.142

.898

Special place

.103

.902

Recognition in values

.923

.066

Recognition in management

.900

.188
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Appendix H. Full descriptive statistics for attitudes towards regulations

Category

Number of valid
responses (N)

Mean

Standard deviation

Attitude towards regulation

334

4.14

0.70

Current regulations

334

4.13

0.80

Forbidden to camp during the day

332

3.77

1.39

Mandatory to keep dogs on leash

334

4.09

1.31

Regulation on sport events - Mandatory
to ask for authorization to the Reserve

332

4.41

0.95

Forbidden to pick up rocks and minerals

334

4.15

1.06

Forbidden to pick up plants

334

4.22

1.11

Potential regulations

334

4.15

0.73

Forbidden to swim in certain rivers and
limit to the number of swimmers

332

3.33

1.34

Forbidden to follow or chase animals to
record them

334

3.99

1.21

Forbidden to use drones without
authorization from the Reserve

334

4.43

1.02

Forbidden to hunt some animal species
(black grouse and rock partridge)

334

4.75

0.8

Forbidden to use devices that make too
much noise (speakers…)

334

4.74

0.71

Forbidden to leave official trails and paths

334

3.68

1.36

Based on scores ranging from: (1) = Strongly disagree to (5) = Strongly agree
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Appendix I. Full descriptive statistics for place meanings and correlations with attitudes
Category

Frequency of
association

Mean

Standard
deviation

Pearson’s r

/

0.63

0.25

0.25**

Hiking

90.7%

0.91

0.29

0.92ns

Geological heritage

77.5%

0.78

0.42

0.75ns

Biodiversity and conservation

77.8%

0.78

0.42

0.33**

Beauty and contemplation

84.4%

0.84

0.36

-0.008ns

Culture, heritage and traditions

40.1%

0.40

0.49

0.11*

Scientific research

37.1%

0.37

0.48

0.14*

Learning

34.4%

0.34

0.48

0.11*

Peace and quietness

66.5%

0.66

0.47

0.097ns

Physical and mental wellbeing

56.9%

0.57

0.50

0.21**

Nature preserved for the future
generations

65.9%

0.66

0.47

0.24**

/

0.12

0.15

-0.24**

Hunting and fishing

8.1%

0.08

0.27

-0.27**

Pasture and transhumance

25.7%

0.26

0.44

0.009ns

Plant picking

7.2%

0.07

0.26

-0.22**

Motocross

0.9%

0.01

0.09

-0.05ns

Outdoor and water sports

32.6%

0.33

0.47

-0.22**

Financial resources

3.3%

0.03

0.18

-0.08ns

6%

0.06

0.24

-0.014ns

Promoted place meanings

Non-promoted place
meanings

Restrictions and regulations

Based on scores ranging from: (0) “This meaning does not fit the place” to (1) “This meaning fits the place”
** Significant at the 0.01 level (two-tailed)
* Significant at the 0.05 level (two-tailed)
ns

Not significant
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Appendix J. Most frequently cited activities performed in the Reserve
Activity

Count

Percentage

Hiking

318

95.2%

Taking walks

72

21.5%

Cycling (road and trails)

23

6.9%

Nature-watching

16

4.8%

Contemplation

13

3.9%

Canyoning

11

3.3%

Photography

10

2.9%

Water hike

9

2.7%

Plant picking

6

1.8%

Fishing

6

1.8%

Hunting

5

1.5%

Car ride

5

1.5%

Kayaking

4

1.2%

87

Appendix K. Full descriptive statistics for place attachment
Number of valid
responses (n)

Mean

Standard deviation

Place dependence

333

2.72

1.05

I need the Gorges de Daluis to perform
some of my hobbies

331

3.01

1.314

I need the Gorges de Daluis to perform
some of my professional activities

330

1.96

1.272

It would be little practical for me to
substitute the Gorges de daluis with
another place

331

3.17

1.258

Overall place identity

332

4.05

0.73

Gorges identity

333

4.16

0.89

I feel attached to the Gorges de Daluis

330

4.17

1.01

The Gorges de Daluis is a special place
for me

332

4.15

0.96

Reserve identity

334

3.97

0.93

I recognize myself in the values promoted
by the Gorges de Daluis Nature Reserve

333

4.11

1.02

I recognize myself in the way the Gorges
de Daluis Nature Reserve has been
managed these past few years

330

3.82

1.01

Based on scores ranging from: (1) = Strongly disagree to (5) = Strongly agree
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Appendix L. Full descriptive statistics for beliefs
Number of valid
responses (n)

Mean

Standard deviation

Intrinsic value of nature

325

4.06

1.06

Nature areas have no intrinsic values,
their value is determined by humans

327

3.95

1.30

The value of an ecosystem depends on
what it brings to humans

328

4.08

1.25

A nature area that is not nice to visit has
no value

329

4.18

1.19

Non-utilitarian approach of
nature

331

4.47

0.78

Nature areas are important even when
they have no use for humans

330

4.59

0.97

There must exist nature areas that man
cannot use

330

4.42

1.07

Nature areas provide humans with much
more than material resources

331

4.39

0.90

Utilitarian approach of nature

331

2.67

0.92

The life of all animals and plants deserve
to be protected, but humans come first

331

2.06

1.26

Nature areas are valuable because they
provide resources, jobs, and income

331

3.29

1.28

Protected nature areas should be
accessible for utilitarian purposes

331

2.21

1.25

Protected nature areas should be
accessible for recreational purposes

331

3.12

1.23

Based on scores ranging from: (1) = Strongly disagree to (5) = Strongly agree
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Appendix M.a Full results of one-Way ANOVA for frequency of visitation groups
Means of frequency of visitation groups

F

Daily

Weekly

Monthly

Yearly

Less than
once a year

(A)
n=8

(B)
n=21

(C)
n=26

(D)
n=106

(E)
n=168

Total
mean

Category

Levene’s &
post-hoc test

Attitudes

0.010
Game-Howell

15.79**

3.19
CDE

3.42
CDE

4.04
ABE

4.08
ABE

4.36
ABCD

4.15

Promoted
meanings

0.680
Tukey

1.69ns

0.55

0.53

0.70

0.64

0.64

0.64

Non-promoted
meanings

0.004
Game-Howell

4.25**

0.07

0.22
E

0.15

0.13

0.09
B

0.12

Place
dependence

0.021
Game-Howell

16.01**

3.71
E

3.51
E

3.56
DE

2.78
CE

2.37
ABCD

2.71

Overall place
identity

0.645
Tukey

5.72**

3.78

4.15

4.43
E

4.22
E

3.90
CD

4.06

Reserve
identity

0.026
Game-Howell

2.67*

3.13

3.24

4.10

3.99

4.03

3.98

Gorges
identity

0.002
Game-Howell

17.83**

4.44

4.67
E

4.77
E

4.47
E

3.79
BCD

4.16

Intrinsic
values

0.121
Tukey

0.985ns

4.5

4.06

3.77

4.02

4.12

4.06

Non-utilitarian
beliefs

0.011
Game-Howell

1.67ns

4.08

4.35

4.69

4.38

4.52

4.47

Utilitarian
beliefs

0.609
Tukey

3.3ns

2.41

2.95

3.12
E

2.74

2.53
C

2.67

*Significant at the 0.05 level (two-tailed)
**Significant at the 0.01 level (two-tailed)
ns

not-significant

Significance level for upper-case letters : 0.05

90

Appendix M.b Results of one-Way ANOVA for categories of visitors
Means of category of visitors groups

Category

Levene’s &
post-hoc tests

Reserve

Local

Department

Region

Country

Abroad

(A)
n=37

(B)
n=57

(C)
n=78

(D)
n=39

(E)
n=96

(F)
n=19

F

Total

Attitudes

0.001
Game-Howell

12.14**

3.54
CDEF

3.88
CEF

4.28
AB

4.23
A

4.38
AB

4.42
AB

4.16

Promoted
meanings

0.157
Tukey

0.37ns

0.62

0.64

0.65

0.66

0.63

0.59

0.63

Non-promoted
meanings

0.223
Tukey

1.43ns

0.25

0.14

0.13

0.12

0.09

0.08

0.12

Place
dependence

0.146
Tukey

11.81**

3.38
CDEF

3.27
CDEF

2.67
AB

2.27
AB

2.39
AB

2.25
AB

2.7

Overall place
identity

0.143
Tukey

1.58ns

4.01

4.27

4.06

3.87

4.03

4.24

4.06

Reserve
identity

0.127
Tukey

3.81**

3.51
E

4.00

3.92

3.85

4.22
A

4.18

3.98

Gorges
identity

0.47
Tukey

6.00**

4.50
DE

4.54
DE

4.21

3.90
AB

3.88
AB

4.11

4.16

Intrinsic
values

0.95
Tukey

1.72ns

3.82

4.08

4.23

4.04

4.56

4.08

Non-utilitarian
beliefs

0.355
Tukey

0.91ns

4.35

4.33

4.55

4.41

4.55

4.53

4.47

Utilitarian
beliefs

0.144
Tukey

1.14ns

2.74

2.89

2.62

2.66

2.54

2.72

2.67

4.14

*Significant at the 0.05 level (two-tailed)
**Significant at the 0.01 level (two-tailed)
ns

not-significant

Significance level for upper-case letters : 0.05
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Appendix N. Full descriptive statistics for the Reserve’s questions
Variable

Number of
valid
responses (n)

Mean

Standard
deviation

Thes Gorges need to be protected

33

4.75

0.591

The image of the Gorges has positively
evolved since the creation of the Reserve

324

3.82

0.944

The Reserve is an asset for the region

332

4.57

0.719

The Gorges de Daluis contributes to its
visitors’ quality of life and happiness

332

4.64

0.759

Based on scores ranging from: (1) = Strongly disagree to (5) = Strongly agree
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Appendix O. Results for correlations and individual linear regression analyses to predict attitudes.
Variable

N

Pearson’s r

Adjusted
R²

F

Promoted place meanings

334

0.253**

0.061

22.621**

Non-promoted place
meanings

334

-0.245**

0.057

21.156**

Place dependence

333

-0.173**

0.027

10.152**

Overall place identity

332

0.372**

0.136

53.036**

Gorges identity

333

0.033ns

-0.002

0.365ns

Reserve identity

334

.555**

0.306

148.1**

Intrinsic value

330

0.124*

0.012

5.104*

Non-utilitarian beliefs

331

0.295**

0.087

31.459**

Utilitarian beliefs

331

-0.254**

0.065

22.741**

Distance of residency

326

0.356**

0.124

46.992**

Frequency of visitation

329

0.391**

0.151

59.16**

** Significant at the 0.01 level (2-tailed)
* Significant at the 0.05 level (2-tailed)
ns

Non-significant
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Appendix P. Correlation between the activity “hunting” and regulations
Regulation

Pearson’s r

Forbidden to camp during the day

-0.126*

Mandatory to keep dogs on leash

-0.122*

Regulations on sport events

-0.002ns

Forbidden to pick up rocks

-0.115*

Forbidden to pick up plants

-0.276**

Forbidden to swim in certain rivers

-0.173**

Forbidden to approach animals

-0.214**

Regulation on drone use

-0.008ns

Forbidden to hunt some species

-0.513**

Forbidden to use loud devices

-0.154**

Forbidden to leave the official trails

-0.230**

**Correlation is significant at the 0.01 level (2-tailed)
*Correlation is significant at the 0.05 level (2-tailed)
ns

non-significant
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