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Abstract
The importance of place in landscape management and outdoor recreation has been prominent in the literature since the
1970s. As such, calls to incorporate place into the management of parks, forests, and other protected areas exist. However,
little work explores how place attachment may complement existing management frameworks. Hence, the purpose of this
investigation was to explore levels of visitors’ place attachment intensity across the six classes of the Recreation Opportunity
Spectrum (ROS). Survey data collected in North America and Europe indicated there was more similarity in place
attachment intensities among areas classified toward the less developed end of the ROS, while greater variation existed
among the more developed sites. Observing place attachment across all six ROS classes allowed for a deeper understanding
of the correlation between place and the management framework.
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Introduction

The importance of place in outdoor recreation experiences
has been prominent in the literature since the 1970s. Since
Tuan (1977) posited that a setting becomes a place when it
is endowed with meanings through lived experiences,
authors have explored the interplay of place and recreation.
Much of this research has involved “measuring the extent to
which an individual values or identifies with a particular

environmental setting” (Kyle et al. 2003, p. 250) to identify
correlations among visitors’ attachment to outdoor recrea-
tion sites, attitudes, and recreation behaviors. For example,
researchers have explored the connection between place
attachment and the following: experience use history (EUH)
and resource substitution (Eder and Arnberger 2012;
Hammitt et al. 2004); activity type and involvement (Moore
and Scott 2003); recreation motivations and support for
management actions (Warzecha and Lime 2001); visitor
conflict (Williams et al. 1992a); crowding and setting den-
sity (Kyle et al. 2004); sensitivity to resource conditions and
pro-environmental behavior (Larson et al. 2018; Wynveen
et al. 2013; Ramkissoon and Mavondo 2017); and attitudes
toward fees (Kyle et al. 2003).

In light of the number and strength of connections
between place attachment and outdoor recreation constructs,
there have been several calls to incorporate place into the
management of parks, forests, and other outdoor recreation
sites (Morgan and Messenger 2009; Stewart et al. 2013).
However, there has been little work to explore how place
attachment may complement (or conflict with) existing
management frameworks (e.g., the Recreation Opportunity
Spectrum (ROS) or Visitor Experience and Resource Pro-
tection or Interagency Visitor Use Management Frame-
work) (Beeco and Brown 2013). Current literature has

* Arne Arnberger
arne.arnberger@boku.ac.at

1 Baylor University, One Bear Place 97313, Waco, TX 76798, USA
2 University of Minnesota, 301B Green Hall, 1530 Cleveland

Avenue North, Saint Paul, MN 55108, USA
3 Institute of Landscape Development, Recreation and Conservation

Planning, Arne Arnberger University of Natural Resources and
Life Sciences Vienna, Peter-Jordan-Straße 82 1190 Wien,
Vienna, Austria

4 Colorado State University, 1480 Campus Delivery, Fort Collins,
CO 80523-1480, USA

5 Alfred Toepfer Academy for Nature Conservation, Hof Möhr,
29640 Schneverdingen, Germany

12
34

56
78

90
()
;,:

12
34
56
78
90
();
,:

http://crossmark.crossref.org/dialog/?doi=10.1007/s00267-020-01292-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00267-020-01292-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00267-020-01292-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00267-020-01292-7&domain=pdf
http://orcid.org/0000-0002-2745-3283
http://orcid.org/0000-0002-2745-3283
http://orcid.org/0000-0002-2745-3283
http://orcid.org/0000-0002-2745-3283
http://orcid.org/0000-0002-2745-3283
http://orcid.org/0000-0003-3391-0927
http://orcid.org/0000-0003-3391-0927
http://orcid.org/0000-0003-3391-0927
http://orcid.org/0000-0003-3391-0927
http://orcid.org/0000-0003-3391-0927
http://orcid.org/0000-0001-6912-9476
http://orcid.org/0000-0001-6912-9476
http://orcid.org/0000-0001-6912-9476
http://orcid.org/0000-0001-6912-9476
http://orcid.org/0000-0001-6912-9476
mailto:arne.arnberger@boku.ac.at


neither undergone empirical testing nor been based on
limited data from a relatively small set of setting types. For
instance, Williams and Stewart (1998) posited that people
can become attached to places from across the ROS, how-
ever minimal work explores if this is true or under what
conditions it holds true. Furthermore, questions exist as to if
the intensities of the subdimensions of place attachment
(e.g., place identity and place dependence) that individuals
report are similar across the ROS or do they diverge among
categories of protected areas. Similarly, previous studies
find an inverse relationship between area development and
place attachment (e.g., Brown and Brabyn 2012), but it is
unclear if this observation holds true across all ROS cate-
gories or only between those that represent the least and
most developed.

Research on place attachment across the ROS needs to
continue because, as Anderson and Fulton (2008) wrote, the
“integration of place and place attachment into broader
product-focused management frameworks is both a logical
and necessary step for improving management of special
places…” (p. 74). Further understanding people’s attach-
ment to protected areas and how that attachment interacts
with and can be incorporated into management frameworks,
such as the ROS, may be useful in visitor management,
encouraging pro-environmental behavior, and developing
support for management actions. Hence, the purpose of this
investigation was to explore levels of visitors’ place
attachment intensity across the six classes of the ROS. The
remainder of this paper documents this project that expands
our understanding of the relationship between place
attachment and the ROS and its implications for managers
seeking to integrate place into existing management
frameworks.

Literature Review

Place Attachment

Because “place attachment involves an interplay of affect
and emotions, knowledge and beliefs, and behaviors and
actions in reference to a place” (Altman and Low 1992,
p. 5), measures of place attachment not only are an indi-
cation of the intensity of the human–place bond, but also
abstractly provide insight on why individuals value a setting
(Wynveen et al. 2010). Jorgensen and Stedman (2001)
conceptualized place attachment as an attitude comprised of
affective, cognitive, and conative components which
develop in response to social interactions with a place and
with others in a place (Stedman 2003). While building upon
this conceptualization, others (Reineman and Ardoin 2018;
Wynveen et al. 2012a) observed that both the physical
characteristics of a setting and the lived experiences

individuals have with others in the setting inform the rea-
sons for which people become attached to a place and the
intensity of that attachment.

To facilitate understanding of the intensity and,
abstractly, the reasons for attachment, several researchers
(e.g., Williams and Roggenbuck 1989; Kyle et al. 2004;
Mesch and Manor 1998) have developed scales to measure
place attachment. In the recreation and forest planning lit-
eratures, the most commonly used measure of place
attachment has been Williams and Roggenbuck’s (1989)
two-dimensional scale, designed to measure the degree to
which an individual values or identifies with a setting
through place identity and place dependence. The cognitive
component, place identity, has been conceived of as a
subcomponent of self-identity and, as such, refers to the
person–place connection between a setting and personal
identity (Proshansky 1978). Hence, people often use places
to affirm their identity or express it to others (Twigger-Ross
and Uzzell 1996). In doing so, the individual is commu-
nicating to themself and others “what should happen in [a
place], what the setting is supposed to be like, and how the
individual and others are supposed to behave in it”
(Proshansky et al. 1983, p. 67).

The conative component of Williams and Roggenbuck’s
scale is place dependence. Stokols and Shumaker (1981)
first conceived of it as the association between a person and
place based on the functional utility of the place. Later
conceptualizations have specified that place dependence
refers to “how well a setting serves goal achievement given
an existing range of alternatives (‘how does this setting
compare with others for what I like to do?’)” (Jorgensen and
Stedman 2001, p. 234).

While many researchers have used Williams and Rog-
genbuck’s two-dimensional scale, others have suggested
and/or used additional dimensions. For instance, Hammitt
et al. (2004) measured dimensions labeled familiarity,
belongingness, and rootedness. Acredolo (1982) con-
ceptualized “familiarity” as an early bonding stage that
involves perceptions of place knowing, security, and
environmental preferences. “Belongingness” occurs when
people feel an affiliation with or that they hold “member-
ship” in a particular setting (Milligan 1998). As individuals
become more attached, they may become “rooted” (Raadik
Cottrell 2017). That is, Hay (1998) argued, they become
possessive of the place and may stop seeking alternative
settings to participate in the activities they enjoy. Others
(e.g., Kyle et al. 2004) measured affective attachment and
social bonding. “Affective attachment” is an emotional
bond that people develop as they interact with a setting and
interact with others in that setting (Jorgenson and Stedman
2001, Milligan 1998). Mesch and Manor (1998) suggested
that “social bonding” is developed as social ties to a setting
are created among individuals with shared experiences in a
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setting. Empirical support exists for the additional dimen-
sions of place attachment (e.g., Hammitt et al. 2004;
Ramkissooon et al. 2013; Wynveen et al. 2010; Wynveen
et al. 2012a). But most studies have used exclusively or
retained Williams and Roggenbuck’s measures of place
identity and place dependence (Manning 2010). This prac-
tice is especially true in the international context. Williams
and Roggenbuck’s bidimensional scale has been found
reliable and valid across numerous contexts, whereas the
more complicated multidimensional scales have not
received as much use (especially outside of the North
American and Australian contexts) or cross-cultural vali-
dation (Budruk 2010; Wynveen et al. 2017). Hence, the
Williams and Roggenbuck’s scale was used for this
investigation.

Beyond the conceptualization and measurement of peo-
ples’ attachment to place, place research in natural envir-
onments has largely focused on relationships between place
attachment and constructs important to the management and
preservation of protected areas, such as national parks,
forest reserves, and marine protected areas. For example,
Ramkissoon and Mavondo (2017) identified a relationship
between pro-environmental behavioral intentions and place
attachment in Australian and Canadian national parks.
Wynveen et al. (2013) reported similar results regarding
marine protected areas in Australia and the United States.
Other research has found a positive relationship between
place attachment and quality-of-life, especially in the con-
text of national parks (Ramkisson et al. 2018). In the
tourism context, researchers have argued and found
empirical support for a link between destination image
(overall perception of a setting) and place attachment. For
example, Jiang et al. (2017) observed that a perception of
authenticity mediated the relationship between destination
image and place attachment. Wynveen et al. (2010) argued
that identifying and understanding the reasons why people
become attached can be useful to marketing and educational
communications needed to attract people to a protected area
or encourage them to support conservation efforts and other
management actions.

Recreation Opportunity Spectrum

While a variety of recreation management frameworks exist
(e.g., Visitor Experience and Resource Protection, Limits of
Acceptable Change, and Visitor Impact Management), the
ROS is the most widely known and applied (McCool et al.
2007) and “one of the most powerful inventory and analysis
tools ever devised” (More et al. 2003, p. 9). The ROS
allows managers and planners to consistently assess and
then plan for a diversity of recreation opportunities based
upon a combination of biophysical, social, and managerial
attributes. The ROS is rooted in “experience-based setting

management” (Floyd and Gramman 1997; Manfredo et al.
1983) where experiences result from recreation activities
linked to specific settings: resource, social, and managerial.
Theoretically, the ROS works from motivational theory as
the experiences are sought out to satisfy motivations
(Brown et al. 1978; Brown et al. 1979; Driver and Brown
1978).

The ROS has been refined for use in different U.S.
regions (USDA Forest Service 1985; More et al. 2003) as
well across the world such as in Norway, Japan, and
Mexico (Kaltenborn and Emmelin 1993; Yamaki and Shoji
2004; Verden et al. 2008). Beyond geographic expansion,
the idea of the ‘opportunity spectrum’ has also conceptually
expanded to tourism (Butler and Waldbrook 2003) and
water-based recreation (Haas et al. 2004).

The spectrum of opportunities emerges as planners
inventory characteristics and then classify areas. The specific
biophysical characteristics include: remoteness (distance
from roads, trails), size (acres), and evidence of humans
(impact of human modification); the social characteristics
include the user density and encounters; and the managerial
setting focuses on management noticeability and regi-
mentation. The original spectrum focused on six land clas-
ses: primitive, semi-primitive nonmotorized, semi-primitive
motorized, roaded natural, rural, and urban (USDA Forest
Service 1985). With increased remoteness, fewer visitor
encounters, and management interventions’ decreased noti-
ceability, areas move toward the primitive end of the spec-
trum. An updated and refined spectrum focuses on: greater
specificity on the urban end; replacing the ‘roaded natural’
with semi-developed natural and ‘rural’ with developed
natural; and then refining ‘urban’ to highly developed with
three subdivisions based on area size and facilities (More
et al. 2003). As areas become more developed, they move
into the semi-developed natural and developed natural
classes. Semi-developed areas exhibit evidence of human
modification of the environment that harmonizes with the
natural environment and evidence of other visitors is pre-
valent, whereas developed areas are substantially modified
and interaction among visitors is common. For example,
More et al. (2003) suggest that areas larger than 5000 acres
with few to no visitor encounters and little to no manage-
ment presence are primitive, while small areas with frequent
visitor contact in very developed areas are highly developed.
The highly developed class is comprised of three subclasses
(large natural, small natural, and facilities) that help deline-
ate the class along considerations of geographic size, visitor
experience, and physical characteristics. Both semi-primitive
classes are characterized as medium to larger areas (greater
than 2500 acres) predominantly appearing natural. The main
difference between semi-primitive nonmotorized and semi-
primitive motorized is the presence or lack of roads and
motorized forms of recreation.
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Research considering visitor characteristics within and
across the ROS categories exists (e.g., Kyle et al. 2006;
Wollmuth et al. 1985), as do select assessments of visitor
behavior such as response to conflict (Schneider 2000),
physical activity participation (Wilhelm Stanis et al. 2009),
and response to terrestrial pest infestations (Schlueter and
Schneider 2016). However, “the significance of specific
places, which people come to know through experience, is
not easily captured in resource and social assessments such
as ROS” (Williams 2007, p. 31). Hence, researchers and
managers need “to develop a more comprehensive under-
standing between setting and experience” (Williams 2007,
p. 31). One place to begin improving our understanding is
the intersection of place attachment and the ROS.

Place Attachment and the Recreation Opportunity
Spectrum

As the ROS, at least in conceptualization if not in practice,
recognizes people–place relationships (Mitchell et al. 1993),
consideration to place seems intuitive and useful. After a
review of the literature, two observations can be made.
First, numerous arguments can be made to explore place
attachment and the ROS. For instance, Stedman et al.
(2004) observed that reasons for people’s attachment to a
place is related to interactions between ecological and
socio-cultural factors. Given that the ROS inherently
represents differing ecological and socio-cultural contexts,
it is logical to propose that these varying contexts are
associated with varying degrees of attachment. Alter-
natively, Kyle et al. (2004) investigated leisure activity
involvement (i.e., the degree to which a person is devoted to
an activity) which can reflect motivations for activity par-
ticipation. They concluded that place attachment intensity
was correlated with involvement and the natural setting type
in which the activity took place. Again, as different socio-
physical setting types which afford differing recreational
activities are represented across the ROS, then it logically
follows that visitors will develop varying degrees of
attachment across the ROS classifications. More direct calls
for the integration of place attachment and the ROS include
Williams and Stewart (1998) who suggested people can
become attached to places throughout the ROS classes.
Furthermore, Anderson and Fulton (2008), among others
(e.g., Kil et al. 2010; Kruger and Williams 2007; Stewart
et al. 2013), called for the integration of place attachment
into management frameworks. Second, only a handful of
researchers have heeded these calls and used empirical
methods to describe the association between place attach-
ment and the ROS. Most researchers have done so only
tangentially in that they have either used just one of the
characteristic types included in the ROS (e.g., most often
biophysical, but not social and managerial) as a proxy for

the ROS class or examined the relationship among only a
couple of the ROS classes. For example, Brown and Brabyn
(2012) concluded that values for places differ across set-
tings with different landscape characteristics (i.e., land-
cover, landform, presence of a water feature, and level of
human development). More specific to the recreation con-
text, Kil et al. (2012) observed that highly attached hikers in
Florida’s wildland–urban interface preferred natural areas
with little to no evidence of anthropocentric development.
Others (e.g., Kainzinger et al. 2018; Warzecha and Lime
2001) observed greater differences in place dependence
than place identity intensities ascribed to rivers with varying
setting characteristics (i.e., number and degree of white-
water features). In contrast, Reineman and Ardoin (2018)
found greater place identity than dependence among certain
surf spots.

Justification

Given the calls for the incorporation of place into man-
agement frameworks and the relative lack of empirical
investigations incorporating place attachment and the ROS,
this project explored levels of visitors’ place attachment
intensity across the six classes of the modified ROS (More
et al. 2003).

The working hypothesis was that place attachment
intensity would vary across the ROS. Our logic for the
hypothesis was based on the supposition that each class
represents a range of physical (e.g., roads versus roadless)
and social (e.g., more visitors to more developed sites and
less visitors to less developed areas) attributes that afford
differing lived experiences (e.g., types of recreational
activities, group size, and type and frequency of intergroup
interaction). While there is some overlap between attributes
and lived experiences that take place among the classes, the
ROS classification system was designed to afford a diversity
of recreation opportunities (many of which can only be
done in certain classes (e.g., wilderness backpacking is
limited to the least developed class)) based upon a combi-
nation of biophysical, social, and managerial attributes
(More et al. 2003). Varying combinations of physical and
social attributes not only influence which ROS class is
assigned to a particular protected area, these characteristics
also influence individuals’ place attachment (Jorgensen and
Stedman 2001). Furthermore, Wynveen et al. 2012 and
others (e.g., Reineman and Ardoin 2018) made observations
that supported the notion that the intensity of place attach-
ment dimensions differs based on the physical and social
attributes of a place. The shared importance of the physical
and social attributes of a protected area to ROS classifica-
tion and place attachment led to our suggestion that varia-
tions in context inherent to each class provide differing
physical characteristics and afford differing lived
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experiences that result in different intensities of place
attachment. This investigation extends previous research by
being one of the first to observe levels of attachment to
places across all six ROS classes, which allowed for a
deeper understanding of the correlation between place and
the management framework.

Methods

To assess the association among place attachment and
classifications across the ROS, we used data from identical
survey items collected at seven sites spanning the six ROS
classes. Each site was part of a larger series of investigations
the research team conducted concerning landscape pre-
ference and recreation motivations. Hence, the sites were
chosen to represent a range of physical and social char-
acteristics. The areas ranged from larger undeveloped state
parks to smaller urban forested areas with considerable
development. Relevant to the current investigation is that all
the survey instruments contained identical scales (e.g.,
Williams and Roggenbuck’s two-dimension place attach-
ment scale) for the constructs of interest and all included a
common core of research team members. Analysis began by
assessing the place attachment scale measurement model
across the seven sites and then tested for a correlation
between place attachment and the ROS.

Study Sites

Analysis began by identifying data from study sites that
represented each of the six ROS classes. Because it is
improbable to find a single protected area that contains all
classes, we chose data collected from sites that represented
at least one of the ROS classes. As the ROS is used across
North America and to a lesser extent in Europe, multi-
national study sites were chosen. We acknowledge that use
of multiple sites across North America and Europe may
introduce error into the process. We attempted to limit that
error by using a scale that has been deemed valid and
reliable around the globe (when appropriately translated, as
described below) (Lewicka 2011), and assessing the psy-
chometric properties of the scale via confirmatory factor
analysis and a measure of internal consistency. We also
controlled for visitors’ frequency and tenure of visitation.
Although error may still exist in regard to differing con-
texts, we chose to proceed with the analysis because this is
the only data set to date that has amassed sufficient data
points across all six ROS classes to conduct such analysis.
We encourage future research to verify the results
described below.

Table 1 identifies each site and the research team’s
assessment of which class criteria was met for each of the Ta
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ROS characterizations (i.e., settings, experience, remote-
ness, size, human criteria, social setting, and managerial) as
outlined by More et al. (2003). Using a holistic view of the
information, the research team assigned an ROS classifi-
cation to each site (Table 2). U.S.-based sites included
protected areas across the ROS. Colorado State Forest State
Park is classified primitive with Minnesota’s Lake Bemidji
State Park as an example of a semi-developed natural area
on the ROS, and the highly developed (small natural sub-
class) Minnesota Historic Site and State Trail since adjacent
to an urban state and national park. In Europe, study sites
included Germany’s Harz National Park, which can be
classified as semi-primitive nonmotorized. In addition, two
developed natural areas (Danube Island and Prater Recrea-
tion Area) in Vienna, Austria, were included. Lastly, the
Lobau, part of the Danube Floodplains National Park (also
within the Vienna metropolitan area), was used and classi-
fied as semi-primitive motorized due to the fact that its
narrow boundaries put most of the park in close proximity
to major roadways, even though no public motorized roads
exist within its borders (though there are several service
roads). Across nations, the urban locations (i.e., Minnesota
Historic Site and State Trail, Danube Island, Lobau, and
Prater) were adjacent to major rivers and hosted a variety of
activities in densely populated communities. For example,
in Minnesota, the 29-acre Minnesota Historical Society area
is nestled within a city park that receives more than 1.5
million annual visitors, a state park that receives 900,000
annual visitors, and a National Park Service property that
hosts a culturally valued site with an estimated 130,000
visitors (Robbins Fenger, personal communication). Visi-
tors hike, walk dogs, and enjoy the scenery for relaxation
and physical activity. In the lesser developed protected

areas, the locations were more rural and nestled among
other federally or state-owned properties where visitors
came for camping (i.e., Colorado State Forest State Park) or
long hikes (i.e., Harz National Park, which does not allow
overnight stays inside the park area) to enjoy the scenery
and their own social group. Thus, the sites reasonably
reflected the classes as described and detailed in the ROS.

Instrument Design

Site visitors completed a multipage questionnaire addres-
sing a range of recreational visitor perceptions relevant to
the larger project. Beyond a series of demographic items,
the survey instrument contained scales measuring place
attachment and EUH. In addition, a variable representing
ROS class was assigned to each site as described above.

Relying on classic place scales developed by Williams
and colleagues (e.g., Williams and Roggenbuck 1989;
Williams et al. 1992b; Williams and Vaske 2003), an eight-
item scale (four items measure place dependence and four
measure place identity) was used. All items were measured
on a five-point agreement scale (i.e., 1= strongly disagree,
3= neither agree nor disagree, and 5= strongly agree).

EUH was measured by asking respondents to indicate the
number of visits in the last 12 months as well as total
number of lifetime visits. A composite variable was then
created using a cluster analysis procedure to identify natural
groupings among the respondents (a low EUH and a high
EUH clusters were identified). The EUH variable was used
as a control variable because past research (e.g., Budruk
et al. 2008; Eder and Arnberger 2012; Hammitt et al. 2004)
has indicated that as EUH increases, so does place attach-
ment. Given that the more developed sites in this

Table 2 Sample size and response rate by site location and overall Recreation Opportunity Spectrum classification

Sampling Site Location (data
collection year,
summers)

Recreation Opportunity Spectrum classification (sample size (n), response rate (rr))

Primitive Semi-primitive
nonmotorized

Semi-
primitive
motorized

Semi-
developed
Natural

Developed
natural

Highly
developed

Minnesota Historical
Site and State Trail

Minneapolis, MN,
USA (2018)

n= 152
rr= 50%

Danube Island Vienna, Austria (2015) n= 100
rr= 88%

Prater Vienna, Austria (2017) n= 100
rr= 34%

Lake Bemidji
State Park

Bemidji, MN,
USA (2014)

n= 228
rr= 74%

Lobau National Park Vienna, Austria (2015) n= 200
rr= 34%

Harz National Park Altenau,
Germany (2014)

n= 208
rr= 49%

Colorado State Forest
State Park

Walden, CO,
USA (2014)

n= 200
rr= 65%
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investigation were closer to urban centers, there was a
likelihood that those areas received greater repeat visitation
from our respondents, in turn the visitors may report a
higher attachment. Hence, the EUH variable was included
in the analysis to minimize this possible effect.

To reduce error associated with translation and survey
item interpretation, surveys were developed by native-
language researchers (Budruk 2010), all surveys underwent
professional translation with back-translation to check
semantic equivalence (Wynveen et al. 2018), and items
were removed from the analysis if they did not fit the
measurement model across all data (Wynveen et al. 2017).

Data Collection

To obtain a diverse and large sample, onsite data collection
took place during summers (during peak visitation season as
the sites were in northern climates) 2014 through 2018.
Visitor intercepts procedures were similar across all sites. A
stratified-cluster procedure was used to identify respondents
at frequently visited sites (e.g., main access points, visitor
centers, and trailheads) at each area. Both time of day and
day of week were varied systematically to capture a diverse
visitor segment (e.g., age gender, education, and experience
with sites and activities). One adult, 18 years or older, per
visitor group was asked to participate.

Total sample size was 1188 with 150 or more across sites
representing each ROS class, with response rates ranging
from 34% (i.e., Prater and Lobau) to 88% at Danube Island
(Table 2). Across several of the sites, nonresponse reasons
included not enough time or a lack of interest in partici-
pating in the study. Furthermore, refusal rates per activity
type were collected at Harz National Park. Most of non-
respondents were hikers/walkers (93.6%), followed by dog
walkers (4.5%) and bicyclists, joggers and Nordic walkers
(1.9%). The lower response rate may have resulted in a
nonresponse bias, however the nonresponse rates are within
acceptable ranges and note a reported weak relationship
between response rates and nonresponse bias (Johnston
et al. 2017).

Data Analysis

Questionnaire data were entered, initial descriptive analysis
and assumptions (e.g., normality and assumption of var-
iance) for each the statistical test were conducted using
SPSS 25. To assess place attachment scale measurement, a
confirmatory factor analysis and series of fit indices ensued
in LISREL 10. We began by calculating the statistical
power of the CFA Model (ten-items, two factors, p= 0.05)
and determined that the sample size of 1188 with at least
150 representing each ROS classification resulted in a

statistical power greater than 0.95 (which is greater than the
recommend minimum of 0.80) (Soper 2020). This included
assessing item factor loading and cross-loading between
place identity and place dependence. For example, Brown
(2006) suggested that, in applied research, items with factor
loadings less than 0.40 be considered for removal from the
model. Moreover, all items that loaded onto a single factor
with above a factor loading of 0.4 were retained because the
items included in the place attachment scale used are well
established and have received significant empirical assess-
ment. Regarding the overall model, the following criteria
were used as indicators of acceptable fit for the place
attachment measurement model: RMSEA ≤ 0.08 (Steiger
and Lind 1980), CFI ≥ 0.95 (Hu and Bentler 1995), and
Bentler and Bonnett’s (1980) suggested values of ≥0.95
as acceptable for the NNFI. In addition, Cronbach’s
alphas were computed for each of the place attachment
subscales.

To facilitate the comparison of place attachment among
the ROS classes, place dependence and place identity scores
were calculated by aggregating the corresponding items and
calculating means. It is important to note that the choice to
use an aggregate mean over a weighted mean calculation
was based on precedence in the place literature (e.g., Her-
nandez et al. 2014; Jorgensen and Stedman 2001; Williams
and Roggenbuck 1989, Williams and Vaske 2003) and the
belief that this method better represents the operational
definitions of place identity and place dependence. After
testing for the appropriate assumptions, a set of analysis of
covariances (ANCOVA) compared place identity and place
dependence among the ROS classes, while controlling for
EUH, with the appropriate post-hoc tests (Bonferroni) to
identify the nature of any significant differences. Partial eta-
squared statistics were calculated as a measure of
effect size.

Results

Sample Characteristics

Visitor demographic composition was similar across most
of the ROS classes. For instance, regarding gender, visitors
to the semi-primitive nonmotorized, semi-primitive motor-
ized, semi-developed natural, and highly developed areas
were evenly split between males and females. In contrast,
visitors to the primitive site were more frequently male
(n= 118, 59%) and those to the developed site were more
frequently female (n= 128, 64%) (χ2= 23.51; p < 0.001).
Similarly, the average respondent for most of the sites was
middle aged (M= 46 years; SD= 15), with the exception of
developed site visitors who, on average, were younger
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(M= 30; SD= 9) (Fdf=5, 1168= 60.55; p < .001). Given that
differences in age and gender did not vary systematically
across the ROS classes in this data and the place literature
has not identified a strong correlation between place
attachment and gender or age (especially when controlling
for EUH), we did not include these demographic variables
as covariates in the remainder of the analysis. There were no
differences in education level of respondents across the
ROS classes (Fdf=3, 775= 1.73, p ≤ .16). Overall, about two-
thirds (n= 519; 66.9%) indicated their highest level of
education was a college or graduate degree.

Not surprisingly, significant differences were observed in
both of the variables used to calculate the EUH variable
among the ROS classes (visits to site in past 12 months:
Fdf=5, 1023= 64.41, p < 0.001; visits ever to site: Fdf=5, 905=
172.55, p < 0.001). Generally, visitation in the past
12 months and total visitation both increased as the sites
become more developed along the ROS. The only exception
was that the semi-primitive motorized site was similar to the
two developed categories in terms of total visitation. This is
most likely an artifact of the fact that all three sites were
near an urban center. Furthermore, as indicated in previous
research, place identity and place dependence were sig-
nificantly correlated (Pearson r) with each of the EUH
variables (visits to site in past 12 months: was moderately
correlated with place dependence (r= 0.33, p < 0.001); and
weakly correlated with place identity (r= 0.19, p < 0.001);
and visits ever to site: was moderately correlated with place
dependence (r= 0.32, p < 0.001); and weakly correlated
with place identity (r= 0.23, p < 0.001). Observations
regarding the EUH-related items supported the decision to
conduct the remainder of the analysis while controlling
for EUH.

Statistical Test Assumptions

Beyond sample characteristics, the data were also examined
to ensure it met the assumptions necessary for CFA and
ANCOVA. Because place dependence and place identity
differed in the pooled sample, independent dimension ana-
lysis was conducted. Histogram and Q–Q plots indicated that
the data were approximately normally distributed. Scatter
plots and interaction tests indicated a homogeneity of
regression slopes. Box plots and Cook’s distance test indi-
cated that the data did not contain any influential outliers.
Scatter plots also indicated linearity between EUH and each
dimension of place attachment. Lastly, Levene’s test of
equality of variances was significant for both place identity
(f5, 803= 8.48, p < 0.001) and place dependence (f5, 800= 7.35,
p < 0.001). However, due to the large sample size and rela-
tively similar subsample sizes across the sites (i.e., ROS
classes), we also examined the spread versus level plots
(Rheinheimer and Penfield 2001; Steyn 2013). There was no

discernable pattern in either, suggesting that we could proceed
with the remainder of the analysis.

Place Attachment Measurement

After calculating the demographic statistics, measurement of
the two-dimensional place attachment scale ensued. Initial
analysis revealed that two items needed to be removed due to
low factor loadings (i.e., <0.40) and/or high cross-loading
between the two dimensions. Removing poorly performing
items increases discriminant validity between the dimensions
and accounts for variations in the data that cannot be accounted
for in other ways (e.g., language and cultural contextual dif-
ferences that cannot be addressed by appropriate translation)
resulting in model that more accurately represents the data
(Brown 2006, Wynveen et al. 2017). Specifically, the item
worded “The things I do at this recreation area I would enjoy
doing just as much at a similar site” was removed from the
measurement of place dependence and “This recreation area is
very special to me” was deleted from place identity. The
resulting place attachment measurement model (Table 3) fit the
data well as indicated by acceptable fit indices (χ2df=5= 10.49;
RMSEA= 0.03; NNFI= 0.99; CFI= 0.99; GFI= 0.99). As a
measure of internal consistency, Cronbach’s alpha was accep-
table for place identity (α= 0.78) and borderline for place
dependence (α= 0.67), given a general rule of thumb of at
least 0.70 (Cortina 1993). Considering the CFA results, the
long-established history of the place attachment scale used, that
the place dependence measure only contains three items, and its
close alpha, it was appropriate to retain the place dependence
subscale for the analysis (Cortina). Using the resulting accep-
table measurement model, the pooled sample (i.e., across all
ROS classes) revealed visitors indicated a slightly greater place
identity intensity (M= 3.50, SD= 0.94) than place depen-
dence intensity (M= 3.10, SD= 0.92) (t= 17.37, p < 0.001),
indicating a stronger cognitive identification with the protected
area they visited than functional attachment.

Place Attachment Across the ROS

The final analysis assessed whether and how place attach-
ment varied across the ROS. The ANCOVAs compared
each place attachment dimension among the ROS classes
while controlling for EUH. Significant differences emerged
for both place dependence and identity among the ROS
classes (place dependence f6, 806= 47.04, p < 0.001; place
identify f6, 809= 25.62, p < 0.001) (Table 4).

Differences in place dependence across the ROS

Place dependence was significantly lower for the devel-
oped natural class (M= 2.62, SD= 0.83) than all
other classes. The primitive (M= 2.94, SD= 0.69),
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semi-primitive nonmotorized (M= 2.89, SD= 0.88), and
semi-developed natural (M= 2.94, SD= 0.73) classes
were essentially equal and near the neutral-point of the
response scale. Visitors to the semi-primitive motorized
(M= 3.84, SD= 0.68) and highly developed (M= 3.43,
SD= 0.99) classes reported significantly higher place
dependence to the protected areas they visited. The effect
size for place dependence was ƞp2= 0.24, indicating a
weak-moderate effect.

Differences in place identity across the ROS

As compared with place dependence, there was slightly less
variation in place identity among the ROS classes. As with
place dependence, visitors to the developed natural class
reported the significantly lowest level of place identity
intensity (M= 2.97, SD= 0.98). In general, there were no
significant differences in place identity intensity reported by
visitors to the remaining classes (means ranged from 3.57 to
3.99 and standard deviations ranged from 0.67 to 0.99). The
only exception was that there was a significant difference in
place identity between the semi-primitive motorized (M=
3.99, SD= 0.67) and the semi-developed natural (M=
3.37, SD= 0.86) classes. Place identity’s effect size was
ƞp2= 0.16, indicating a small effect.

Discussion

This analysis explored levels of visitors’ place attachment
intensity across the six classes of the modified ROS. We
observed that although variations in place identity and place
dependence across the six ROS classes existed, some

nonlinear trends emerged. There seems to be a less devel-
oped/more developed dichotomy in that there was more
similarity in place attachment intensities among less
developed areas, while greater place dependence and place
identity variation existed among the more developed sites.
To understand these results, they must be interpreted con-
sidering the context of each ROS class (because each class
provides differing physical and social characteristics that
afford differing lived experiences) and the broader place
attachment literature.

First, both the place identity and place dependence
intensities were lowest for the developed natural area. In
fact, for the respondents as whole, the low means indicated
a lack of attachment. This is not to suggest that Williams
and Stewart (1998) were wrong in their assertion that
people can be attached to places throughout the ROS,
because there are numerous individuals in the present
sample that were attached to the areas that comprised the
developed natural class. However, for many respondents,
this finding suggests that Danube Island and Prater are not
comprised of physical and social attributes that facilitate
experiences sufficiently unique to foster place dependence.
Nor did the sites encourage the development of place
identity by affording the visitors the opportunity to incor-
porate these protected areas into their identity. Perhaps as
these areas are better integrated in the urban fabric, there are
several alternative developed natural substitutes (i.e., place
with similar setting characteristics) convenient for the
respondents. Hence, the protected areas do not provide a
resource that visitors depend on to enjoy the types of
activities they participate in or there is not enough distinc-
tiveness to these areas for them to be used by the individual
to express or confirm their identity, an inference that is

Table 3 Place attachment scale
confirmatory factor analysis
results (data pooled across all
sites, n= 1188)

Factor/Item Mean SD λ SE Cronbach’s alpha

Place dependence 3.10 0.92 0.67

PD1 Doing what I do in this recreation area is more important
to me than doing it in any other place

3.28 1.08 0.84 0.04

PD2 I would not substitute any other recreation area for the
type of recreation I do here

2.75 1.20 0.51 0.04

PD3 No other place can compare with this recreation area 3.27 1.18 0.72 0.04

PD4
a The things I do at this recreation area I would enjoy

doing just as much a similar site
– – – –

Place identity 3.50 0.94 0.78

PI1 This recreation area means a lot to me 3.91 1.05 0.80 0.03

PI2 Visiting this recreation area says a lot about who I am 3.15 1.21 0.59 0.04

PI3
a This recreation area is very special to me – – – –

PI4 I identify strongly with this recreation area 3.45 1.12 .75 .03

Means based on a 5-point agreement scale, where 1= strongly disagree, 3= neither agree nor disagree, and
5= strongly agree

CFA fit indices χ2df=5= 10.49; RMSEA= 0.03; NNFI= 0.99; CFI= 0.99; GFI= 0.99
aPD4, PI3 were removed due to low factor loading and/or high cross-loading
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supported by past literature on place attachment, EUH, and
substitution (Hammitt et al. 2004; Wynveen et al. 2008). As
both areas are within the Vienna metropolitan area, it is
likely that they serve as substitutes for one another. Alter-
natively, one might argue that developed natural areas are
relatively common to most of North Americans and Eur-
opeans, who often live near densely populated areas, that
they are too ubiquitous to engender a higher intensity of
attachment. Specific, in-depth, further research should be
undertaken to understand the phenomenon observed at these
protected areas. Research should also investigate whether
similar relative levels of place attachment occur at other
developed protected areas, with similar physical and social
attributes, within urban settings.

While the commonplace landscape of developed natural
areas may explain the associated place attachment levels, it
seems counterintuitive to our observation that the highly
developed area had one of the highest levels of place
dependence and place identity. This site is situated directly
between a highly developed metropolitan park rated as the
number one attraction in the metropolitan area by Tri-
pAdvisor and a highly visited state park (facts that speak to
the importance of social attributes of the site), as well as
being adjacent to the most frequently visited dog park in the
Twin Cities of Minneapolis and St. Paul Minnesota. Thus,
the trail affords access to a variety of adjacent experiences
that may meld in visitor experience recall. Also, regarding
the physical attributes of the setting, the MHS site is unique
in that while highly developed as dictated by size and dis-
tance to roads, it affords escape from urban noise pollution
if one follows the trails to the river. Notably, highly
developed protected areas are often designed with a more
singular purpose to highlight a significant cultural or natural
resource (i.e., unique social and physical attributes). In this
instance, the Minnesota Historic Site is historically impor-
tant for indigenous peoples and Europeans and also pro-
vides unique access to the federally protected Mississippi
River. Hence, the site’s importance spans generations and
cultures. As such, the place attachment to the Minnesota
Historic Site and State Trail is similar to past research which
has observed that places that contain a unique natural
resource and are culturally significant can lead to place
attachment (Wynveen et al. 2012). Similarly, accessibility
and historically important sites (Gunderson and Watson
2007) and places that facilitate recreational enjoyment
(Bricker and Kerstetter 2002) have been associated with
higher place attachment intensities.

Previous research has observed a negative correlation
between increased level of development and place attach-
ment (Brown and Brabyn 2012; Kil et al. 2012). The pre-
sent data were less clear in this regard. For instance, there
was not an increase in place identity intensity moving
through the ROS classes from semi-primitive motorized toTa
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semi-primitive nonmotorized to primitive. This suggests
that for these respondents the correlation between ROS
class and place attachment is sufficient once a protected area
exhibits physical and social characteristics that situate it on
the primitive half of the spectrum (i.e., no gains were made
by becoming even more primitive). One explanation, sup-
ported by similar observations by Kyle et al. (2004), may be
that given the geographical size requirements of the three
primitive classes (i.e., >2500 acres), there is an accom-
panying decrease in encounters with other visitors and
management regulation via interaction with rangers and
other staff. Social interaction at this level is so small that
any subsequent decrease from class to class is impercep-
tible. Thus, it does not influence place identity. Further-
more, besides size, the other perceptible difference among
these classes is the presence of physical attributes that
represent the built environment, such as roads (and possibly
vehicles). However, even in a semi-primitive motorized
area, a visitor may usually easily avoid roads and vehicles,
if they choose. Hence, the respondents may not have per-
ceived the proximity of roads as a distinguishing char-
acteristic at the semi-primitive sites and therefore it was not
correlated with their place identity. Similarly, one might
argue that the physical attributes (e.g., predominately nat-
ural setting and relative size of the protected areas) in these
classes facilitated recreational activities that allowed
respondents to express/confirm their identity as a hiker,
nature lover, backpacker, outdoors person, et cetera, that is
not afforded by more developed sites that have different
physical and social attributes that encourage different lived
experiences.

The last noteworthy result was that place dependence
differed from place identity, in that for place dependence
the semi-primitive motorized class was significantly greater
than the primitive and semi-primitive nonmotorized classes
(as well as the semi-developed natural and developed nat-
ural classes). While this corresponds with recent work by
Kainzinger et al. (2018), who observed differences in place
dependence (but not place identity) in four river settings,
this is contrary to previous research that observed greater
place dependence intensity associated with less developed
areas (Warzecha and Lime 2001; Wynveen et al. 2008).
Given the paucity of the literature on place attachment and
the ROS, it is difficult to explain this apparent contradiction.
One possibility is that the present finding is an artifact of the
location of the protected areas that represented the two more
primitive classes. Both Colorado State Forest State Park and
Harz National Park are located in regions that include other
state and national protected areas that have similar bio-
physical, social, and managerial attributes and afford similar
types of recreational activities. Similar to the argument
made by Reineman and Ardoin (2008) concerning Cali-
fornia surfers with multiple destination options for their

activity, our respondents may not value the functional utility
of Colorado State Forest State Park and Harz National Park,
as opposed to the peri-urban Lobau. This is because Lobau
is a considerable distance from other protected areas that
would be classified on the primitive end of the ROS. In
addition, the Lobau is the only larger attractive recreation
area to the east of Vienna, which is heavily visited by local
residents. More research is needed to understand the present
findings and those in the limited existing literature.

Limitations and Future Research

In addition to limitations already outlined in the methods sec-
tion, the data represent a wide range of contexts (e.g., urban
and rural, North American and European) and two languages
(English and German). Hence, results need to be interpreted in
light of the fact that the data were collected at multiple sites,
and some error stemming from contextual differences beyond
those represented by the ROS may still exist, although as
indicated throughout this paper, this error was controlled for
where possible (e.g., survey instrument translation).

Furthermore, the samples were drawn from a general
population of recreational visitors to each site. Therefore,
inherent to this sampling method, the effect of visitor type
(e.g., tourists, locals, and backcountry enthusiasts) or
recreation experience preference (e.g., mode of experience
preference, recreation specialization, and recreational) on
the results was beyond the scope of this analysis. Also,
regarding visitor characteristics, the visitor base is likely
changing and future research needs to address this. The
majority of the sample identified as white, non-Hispanic. As
the population in the United States and Europe diversifies,
understanding diverse perspectives on place attachment and
recreation preference is important.

Lastly, while this project assessed place attachment
across a range of protected area settings, it did not assess
place attachment development or changes across time. As
such, understanding the relative speed at which place
attachment develops across ROS categories and its origin
would be of interest (for a discussion, see di Massoa et al.
2019). This information may also be useful in under-
standing visitors’ affective, cognitive, and conative
responses to natural and anthropocentric triggered land-
scape change. Albrecht (2005) suggested that severe land-
scape change can cause solastalgia (distress caused by
environmental change). For example, Schneider et al.
(2019) found more than 70% of visitors experienced
potential displacement as bark beetle infestations changed
landscapes: what might such changes do to place attach-
ment and the association between attachment and the ROS?
Further, in an increasingly mobile society, the notion of
multiple place attachments and assumptions of sedentary
attachments must be considered (Di Masso et al. 2019).
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In sum, future research regarding place attachment and
the ROS should include focused efforts to reach out to
visitors representing a range of activity preferences, racial
and ethnic categories, and other demographics of interest.
Researchers should explore the association over time and
outside of the North American and European contexts. They
may also consider the effect of environmental change on
place attachment across the ROS.

Management Implications and Conclusion

The present findings confirm that there is an association
between place attachment and the ROS. The interpretation
of the data suggested that the association may, in part, be an
artifact of the varying physical and social attributes of the
settings that are representative of each ROS class. In turn,
these attributes afford different lived experiences resulting
in varying place identity and place dependence intensities
among visitors. As such, this work supports the ideas and
research of Williams and Stewart (1998), Brown and Bra-
byn (2012), Kil et al. (2010, 2012), and others. These
findings extend the previous literature by describing this
relationship across all six ROS classes. Specifically, we
observed that although there is an association between the
constructs, it is not linear. It is likely that the sources of the
nonlinear relationship are variables that we did not measure,
but that exert a moderating effect on place attachment
across the ROS. As suggested throughout this discussion,
future research should identify other constructs of interest
that influence this association.

Like other authors, such as Anderson and Fulton (2008)
and Stewart et al. (2013), the integration of place attachment
into the ROS and other management frameworks is one of
our suggestions. While these results suggested that it is not
as easy as asserting visitors prefer this class or that class,
results do indicate a greater need to understand the role the
human–place bond plays in the settings and activities peo-
ple choose to visit and participate in. Echoing the calls of
others, this may require researchers and managers to
develop a greater understanding of the place meanings
ascribed to protected areas (Wynveen et al. 2012) and the
recreation experience preferences visitors have (Budruk and
Wilhelm Stanis 2013; Raadik et al. 2010), in order to use
this information to further recognize the reasons for
attachment and how the intensity of place attachment varies
across the ROS.

Finally, the results further contribute to the discussion of
how to incorporate place attachment into management fra-
meworks. Williams and Stewart (1998) outlined four steps
for managers to follow to do so. In the context of the ROS
and in light of the present results, managers should know
and use local place names when working with stakeholders

to (re)classify protected areas into one of the ROS classes.
Doing so allows incorporation of place attachment, espe-
cially the reasons for the attachment, to be included in ROS
planning as local place names often reflect the intensity of
and reason for attachment to a specific setting. Second, use
of these local terms and reasons for attachment to com-
municate management plans and objectives (Wynveen et al.
2010). For example, local names and reasons for attachment
can be used to prime messaging designed to encourage pro-
environmental or other behaviors or engage visitors in
environmental education that will help maintain an area’s
social and physical characteristics within a specific ROS
class. Both of the first two suggestions also communicate an
understanding of the importance of the social attributes of a
setting, in conjunction with the physical attributes, to sta-
keholders. This communication is particularly important
given observations indicated varying degrees of attachment
across the ROS and that previous research has indicated that
communicating in local terms builds trust between stake-
holders and managers and increases stakeholder support for
management decisions (Kyle et al. 2003; Wynveen et al.
2010). For example, visitors to less developed settings with
greater place attachment may be more likely to support
conservation-minded actions and programs (Ramkissoon
and Mavondo 2017; Wynveen et al. 2013). Third, the
confirmation of differing levels of place attachment among
the ROS classes highlights the need for managers to
understand the differences in and the reasons for the
attachment across the ROS classes they manage. In other
words, understanding the importance of the social and
physical attributes of a protected area that allow for lived
experiences important to stakeholders. Doing so will help
managers understand the “politics of place” that occur when
stakeholder groups hold differing place attachment inten-
sities. Similarly, as suggested by Jiang et al. (2017)
knowledge of setting attributes that lend themselves to
specific ROS classification and increased place attachment
intensity may also be useful to tourism marketing strategies
that seek to communicate information about destination
image and authenticity of a protected area to potential
visitors. Lastly, managers should pay close attention to
places that have different (or opposing) reasons for attach-
ment to different groups (Williams and Stewart 1998),
especially when place attachment intensity is high among
all stakeholders involved. This knowledge can be helpful to
identify and mitigate stakeholder conflict.

In conclusion, this was one of only a few studies that has
sought to empirically explore the association between ROS and
place attachment. To our knowledge, it is the first to assess
place attachment among all six ROS classes. The data indicated
that place attachment and ROS are associated. Hence, the
findings suggest a need to further seek to understand how these
constructs interact with one another and to identify other
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variables that influence this relationship. Lastly, we believe
these results further the call for the incorporation of place
attachment into management frameworks.
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