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Abstract
Psychological restoration and place attachment may be related to beliefs about environmental governance, with place
attachment a likely mediator. We analyze data from a public survey in the Puget Sound area of Washington state (n= 2323)
regarding beliefs about environmental governance, place attachment to the Puget Sound area, and psychological restoration
related to this area. On average, individuals felt neutral in their beliefs about environmental governance, had high place
attachment, and had high frequency of psychological restoration in natural environments. Structural equation modeling
indicated that those who more frequently experienced psychological restoration from natural environments had stronger
place attachment and more positive beliefs about environmental governance. Place attachment was significantly associated
with governance perceptions, but explained only a small portion of variance (R2= 0.02), while psychological restoration was
significantly associated with place attachment and explained a moderate portion of its variance (R2= 0.37). Place attachment
fully mediated the effects of frequency of psychological restoration on beliefs about governance. Promoting psychological
restoration and place attachment without attending to the process factors associated with good governance would not likely
be a viable strategy for environmental managers to substantially increase positive beliefs about environmental governance.

Keywords Psychological restoration ● Place attachment ● Structural equation modeling ● Governance ● Environmental
management

Introduction

Principles of governance have been identified as important
for assessing environmental management and decision
making (Lankford et al. 2010; Foo et al. 2015). Individual
beliefs around environmental governance represent indi-
vidual consent or dissent with how the natural environment
is managed. These beliefs, if measured, can act as “…

social indicators [that] can help managers track patterns in
public perceptions of environmental conditions as well as
shifts in the social forces shaping support for different

types of policies” (Safford et al. 2014). They can provide a
driving force for change when individuals believe strongly
one way or the other, and governance systems act to align
with beliefs (Safford et al. 2014). Favorable beliefs can
lead to support for environmental governance. Bennett
et al. (2019) found that when surveyed on subjective
perceptions of support for a fisheries conservation initia-
tive, locals’ support connected most highly to perceptions
of good governance and social impacts. Whether the
initiative was ecologically effective held less importance in
terms of positive perceptions. Similarly, Gross-Camp et al.
(2012) found the effectiveness of an environmental man-
agement policy, in this case payments for ecosystem ser-
vices, was predicated on beliefs about legitimacy and
fairness of the system. Without governance systems
understanding the thoughts of citizens, they are unable to
meet the will of the people.

Beliefs are cognitive responses that are comprised of an
individual’s knowledge, opinions, or inferences about
things they believe to be true (Eagly and Chaiken 1993).
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Individuals indicate supportive beliefs for governance when
the outcomes are what they favor (Esaiasson et al. 2019).
Many psychological factors relate to beliefs such as values,
emotion, or attitudes (Dahlstrand and Biel 1997; Devine-
Wright and Howes 2010; Hagger et al. 2020). This article
seeks to understand if two cognitive factors, place attach-
ment and psychological restoration, are related to beliefs
about environmental governance. Connection to a place, or
place attachment, represents a person’s bond with the
environment (Stedman 2002). Individuals may form these
bonds to nature because natural environments can provide
cognitive benefits in the form of psychological restoration
(Hartig et al. 2007). Because of these perceived benefits,
place attachment to specific environments and the experi-
ence of psychological restoration from those environments
may influence the beliefs individuals carry about the way
those environments are managed.

Conceptual Foundations

Beliefs about Governance

Governance does not have one clear definition but rather
several meanings depending on whether the theoretical lens
used is public administration, policy, or good governance
(Pierre 2000; Rhodes 2007; Kjær 2008). In general, gov-
ernance includes the set of systems and institutions that
allow collaboration for policy, management, and decision
making in society (Forrer et al. 2014) and is dependent on
networks including non-state actors (Kjær 2008). Data on
governance systems, their users, and the interactions
between them helps to understand costs and benefits that
can lead to improved policy (Ostrom 2009). Environmental
governance specifically can be defined as “the use of
institutionalized power to shape environmental processes
and outcomes” (Delmas and Young 2009). It is the process
by which ecosystem services are managed for people and
natural conservation (Natural Resource Governance Fra-
mework 2016). Environmental governance systems are
currently trending to more inclusive and collaborative forms
which involve many non-state actors in decision making
(Koontz and Thomas 2006; Ansell and Gash 2018).

The theoretical framework in which governance beliefs
are measured is based on the concept of good governance,
which considers the qualities that most impact the quality of
life of an institution’s citizens (World Bank 2005; OECD
2017). These qualities include accountability, transparency,
and lack of corruption and are frequently measured using
existing social indicators and expert opinion. For example,
the World Bank Governance indicators measure items such
as political freedom and government corruption using already
available indices (World Bank 2005). Good governance can

also be measured by the beliefs of those affected by gov-
ernance processes.

Beliefs about environmental governance represent citi-
zens’ favorable or unfavorable opinions about the way
natural resources are managed. Beliefs about general gov-
ernance have been measured as support for governance,
trust in governance, or beliefs in the legitimacy of govern-
ance actors (Dellmuth and Schlipphak 2020). Analyses by
Verhaegen et al. (2021) showed that overall satisfaction
with international governance organizations “…most con-
sistently related to legitimacy beliefs.” And Doherty and
Wolak (2012) found people’s beliefs about the fairness of
governance decisions were not only an indicator of favor-
able beliefs toward governance, but actually correlated with
the objective characteristics of policies. Finally, Turner
et al. (2016) found that beliefs about governance legitimacy
were based most highly on trust in information from gov-
erning bodies, equity of outcomes, and confidence in the
performance of institutions. Environmental governance
specifically has been measured with similar variables for
legitimacy, inclusivity, transparency, and accountability
(Lockwood et al. 2010; Biedenweg et al. 2017). For
example, Biedenweg et al. (2017) found that trust and
representation were important indicators of good environ-
mental governance to a variety of local citizens in three
regions of the Puget Sound of Washington State.

Place Attachment

People’s attachment to place can influence how individuals
perceive the environment, its management, and “…how
responses by governments and other agencies are deemed to
be appropriate, legitimate, or fair“ (Quinn et al. 2015). Place
attachment is one component of the broader idea of sense of
place, which comes from studies in human geography,
where scholars define it as the relationship between an
individual and the meaningful relationship they have with
places (Relph 1976; Tuan 1977; Buttimer and Seamon
2015). Place attachment, although defined in many ways
over the past few decades, can be summarized using the
person-process-place framework, where the person is
defined as personal meanings associated with place, the
process is the affective and cognitive processes that influ-
ence attachment, and the place is defined by its relevant
characteristics (Lewicka 2011; Scannell and Gifford 2010).
In contexts concerning both people and the environment,
place attachment is made up of at least two dimensions:
place identity and place dependence (Williams and Vaske
2003; Masterson et al. 2017). Place identity refers to the
extent to which a place contributes to an individual’s
identity related to a physical setting, and place dependence
is the extent to which a place satisfies the needs and helps
an individual meet their goals (Masterson et al. 2017).

Environmental Management (2022) 69:258–270 259



Previous research has shown connections between
aspects of governance and place attachment. Mehnen et al.
(2013) found in a study about the governance of a German
nature park that stronger place attachment of individuals
participating in collaborative governance enhanced the
effectiveness of governance functioning. Conversely, indi-
viduals’ connections to specific natural places may be
strong enough to incite conflicts in resource management
(Williams and Vaske 2003). For example, a study measur-
ing place attachment and trust in managers in Sherburne
National Wildlife Refuge indicated that an individual’s
attachment to place affected their civic action including time
and effort they dedicated to governance proceedings (Pay-
ton et al. 2005). Edge and McAllister (2009) showed that in
Canadian nature reserves, governance strategies based on
promoting sense of place and place attachment fostered
shared interest between governance entities to create shared
goals. The connection, however, between beliefs about
environmental governance and place attachment is unclear
in terms of whether they are positively or negatively asso-
ciated. It may be that they positively correlate—because as
in one study—in areas of high place attachment, governance
structures are better able to organize people (Van Marissing
et al. 2006). In addition, Carrus et al. (2005) find that
regional identity predicts support for policies related to
protecting natural areas. Conversely, individuals’ attach-
ment to a natural area may decrease due to greater gov-
ernment regulations (Davenport and Anderson 2005). Yet
another study found that individuals had highest place
attachment in areas where they perceived governance to be
poor (Clarke et al. 2018).

Psychological Restoration

In addition to place attachment, psychological restoration from
natural environments has implications for environmental
governance (Van Den Berg et al. 2007). Psychological
restoration refers to a reduction in stress or mental fatigue
(Kaplan 1995; Kaplan and Kaplan 1989). Research has indi-
cated that natural environments have greater restorative capa-
city (i.e., stress reduction) compared to urban environments
(Hartig and Staats 2006). As environmental governance can
influence access to natural environments and outdoor recrea-
tion opportunities, this has implications for human health
(Pretty et al. 2007; Weng and Chiang 2014). For example,
restorative capacity of a forest was inspired more by thinned
forests compared to unmanaged crowded forests (Takayama
et al. 2017). For environmental governance, these connections
between people’s preferences for natural settings, want for
outdoor recreation space, and distinction in management
practices have implications for urban and sustainable growth
policy over time to promote both human and environmental
health (Berg et al. 2007).

Psychological restoration also has implications for place
attachment. Research has indicated that areas in which
individuals experience psychological restoration may be
related to place attachment. Proshansky et al. (1983) first
indicated that place identity, a component of place
attachment, develops from positive experiences in places.
Sarbin (1983) commented on this work to suggest a model
of how an individual creates “emplotments” in their per-
sonal narratives, and call for methodology to study this
phenomenon. Korpela (1989) based their work in part on
this model to show how place identity is a product of
environmental self-regulation. Other studies by Korpela
related to psychological restoration and place attachment
have shown individuals rating greater restoration in
favorite places, and more temporal consistency in rating
restorativness in natural favorite places compared to non-
natural environments (Korpela and Hartig 1996; Korpela
et al. 2009). The restorativness of an environment stems
from Attention Restoration Theory that theorizes exposure
to nature improves stress relief or renewed mental atten-
tiveness (Korpela et al. 2009). Raymond et al. (2010) also
found that when examining place attachment as a complex
multidimensional construct, including place identity and
place dependence, that nature bonding and time spent in
nature as dependent variables significantly associated with
place attachment.

One study indicated that future research should explore
place attachment’s role as a mediator (Gifford and Nilsson
2014). For example, Gosling and Williams (2010) defined
and treated place attachment as environmental concern and
found it fully mediated the relationship between con-
nectedness to nature and pro-environmental behavior.
Others have found connections to antecedents of behavior.
Kil et al. (2012) found it to mediate the relationship
between experience-based benefits from nature and beha-
vioral intentions. In looking at why people engage in civic
behaviors related to the environment, Payton et al. (2005)
found using structural equation modeling (SEM) that place
attachment influenced beliefs about governance, which in
turn influenced the civic behaviors. Moreover, Raymond
et al. (2011) found that place attachment had a stronger
impact on specific beliefs than on actual behaviors using
the value-belief-norm model. This study follows on the
theory that place attachment is linked to consent and dis-
sent related to specific environmental management actions
(Devine‐Wright, 2009; Devine-Wright and Howes 2010).
Psychological restoration may relate to both place attach-
ment and beliefs about environmental governance, but
there is a lack of research on how these specific constructs
connect, and if these connections exist. This article pro-
poses to test connections between psychological restora-
tion and place attachment as a mediator of beliefs about
environmental governance.
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Objectives and Hypotheses

The objective of this article is to examine relationships
among place attachment psychological restoration, and
beliefs about environmental governance. Two hypotheses,
based on the literature, are proposed:

H1: There will be a positive relationship between place
attachment and psychological restoration related to the
natural environment.

H2: There will be a positive relationship between place
attachment and beliefs about environmental governance.

We also pose the following question:
To what extent, if any, does place attachment mediate

any possible effect of psychological restoration on beliefs
about governance?

Methods

Study Context

The Puget Sound region, in the northwest of Washington
State, has many different kinds of habitats, from marine
coastlines to temperate rain forests. Ecosystem services in
this region are valued at billions of dollars to the regional
economy every year (Bagstad et al. 2014). The Puget
Sound, though, is threatened from high levels of pollution
and land use change (Georgiadis 2015). Obtaining public
support for environmental intervention strategies is con-
sidered crucial to address threats to Puget Sound’s envir-
onment (Ruckelshaus and McClure 2007; Puget Sound
Partnership 2018). One study found a large majority of
citizens support various environmental interventions to
protect Puget Sound’s environment (Safford et al. 2014).

The Puget Sound has complex environmental govern-
ance with federal, state, regional, and local institutions,
organizations, and stakeholders all interacting. The Puget
Sound Partnership is a government organization tasked
with leading ecosystem restoration in the Puget Sound that
measures and monitors aspects of human dimensions
related to ecological restoration, including perceptions of
good governance, place attachment, and psychological
wellbeing related to the environment in its restoration
agenda (Stinchfield et al. 2009). The complexity of this
governance system is reflected by the fact that when asked
who they think about when evaluating environmental
governance, citizens commonly respond with large insti-
tutions such as the Washington Department of Natural
Resources, the Washington Department of Ecology, the
Washington Department of Fisheries and Wildlife or the
Environmental Protection Agency, but also many regional
and local actors such as county or city commissions
(Fleming et al. 2020).

Data Collection

Data for governance beliefs, place attachment, and psycho-
logical restoration were extracted from a larger dataset used
to monitor healthy human populations and a vibrant quality
of life in the Puget Sound region. The Puget Sound Part-
nership commissioned the study as part of an ongoing
environmental monitoring project in the Puget Sound. The
six-page questionnaire was administered in spring 2018 by
two of the authors on behalf of the agency. As the Puget
Sound Partnership is a public agency, data were subsequently
made available with all personally identifiable information
removed. The publicly available data were used in this study.

To collect the data a random sample of 9000 general
public mailing addresses was stratified across 12 counties
(with 750 records per county). The sample population
received a questionnaire with questions pertaining to sub-
jective wellbeing related to natural resources including the
data used in this study as well as other questions important for
the Puget Sound Partnership’s monitoring efforts (Appendix
1). Distribution of the questionnaire utilized a modified Tai-
lored Design Method (Dillman et al. 2014). Postcards were
sent to individuals notifying them they would receive a
questionnaire in the mail. Two weeks after receiving the
postcard, a packet was mailed out. Packets were not mailed to
677 addresses determined to be undeliverable after the first
mailing. Packets included a letter of introduction—which
provided an URL where participants could opt to fill out the
questionnaire online—the paper questionnaire, a pre-paid
return envelope, and a $2 incentive. One week after packets
were delivered, a second postcard was sent as a reminder.

The total number of responses was 2323. Fourteen
questionnaires were started online, but no answers were
recorded, and these were excluded. There were 36 indivi-
duals who called or e-mailed to voluntarily opt out and 62
of the original 9000 were found to be outside of
Washington State. Excluding 709 (677+ 62), the final
response rate was 28% (2323/(9000 – 709)). A nonresponse
bias check was not conducted due to limited capacity and
funding. As the questionnaire had such a low response rates,
results should not be generalized to the region, but rather are
representative of the sample.

Analysis Variables

Questionnaire items for good governance were chosen based
on previously validated indicators of beliefs around good
governance (Kaufmann et al. 2009; Langbein and Knack
2010; Lockwood et al. 2010; Debnath and Shankar 2014;
OECD 2017). Seven questions were asked pertaining to
governance of natural resources focused on trust, representa-
tion, freedom, influencing the process, and access to infor-
mation (see Table 1). The questions were asked as statements
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on a bipolar scale from Strongly Disagree (1) to Strongly
Agree (7) and included an option for “don’t know.” “Don’t
know” answers were treated as missing (~8% of responses).

Similarly, questionnaire items for psychological
restoration matched psychological variables known to be
influenced by nature contact (Hartig et al. 2007). Two
questions were asked pertaining to psychological restora-
tion focused on attention restoration and stress reduction
(see Table 1). The questions asked about frequency of
experience from Never (1) to Frequently (almost every
day) (5) without an option for “don’t know.”

Place attachment measures mirrored a validated scale
(Stedman 2003; Trimbach et al. 2020). Six questions were
asked pertaining to place attachment focused on attachment
to environments, place identity, and place dependence
(see Table 1). The questions were asked as statements on a
bipolar scale from Strongly Disagree (1) to Strongly Agree
(7) and included an option for “don’t know.” “Don’t know”
answers were treated as missing (~1% of responses). The
last question on place attachment, asked individuals whe-
ther they could be satisfied living outside the Puget Sound,
and was phrased in an opposite manner to the preceding
questions where agreement would imply lower attachment.

These metrics also were informed by previous studies in the
area that identified regionally relevant metrics of human well-
being related to the environment (Biedenweg et al. 2014, 2016;
Biedenweg 2017) and input from the Social Science Advisory
Committee to the state recovery coordinating agency.

Analysis

Excluding demographic variables, approximately 33% of
respondents returned questionnaires with missing data
(nonresponse rose to near 50% including demographics
mostly due to individuals not specifying their income). To
deal with nonresponse, multiple imputation was performed
using the Hmisc package in R (Harrell et al. 2019, function
aregImpute). This method of multiple imputation uses
bootstrapping, along with additive regression and pre-
dictive mean matching. A total of 10 imputations were
performed. The predicted values were averaged across the
10 imputations, and the average values were substituted
for missing values in the original data.

Internal consistency for each multiple-item latent factor
(environmental governance, place attachment, and psycho-
logical restoration) was examined with Cronbach alpha
reliability coefficients. Reliability coefficients of 0.65 are
generally considered acceptable (Vaske 2019).

Confirmatory factor analysis (CFA) was used to examine
whether variables measuring these three latent factors pro-
vided a good fit and demonstrated construct validity. SEM
was then applied to: (a) test the hypotheses, (b) examine
predictive validity among these three latent factors, and (c)

assess whether place attachment mediates any relationships
between psychological restoration and beliefs about envir-
onmental governance.

A variable may function as a mediator to the extent that it
accounts for the relationship between the predictor (i.e.,
psychological restoration) and criterion (i.e., governance
beliefs) (Baron and Kenny 1986). Three separate models are
required to demonstrate mediation (Hayduk 1987). In a full
mediation model, the predictor is only related to the cri-
terion indirectly through its effect on the mediator (i.e.,
place attachment). In a partial mediation model, the pre-
dictor is related to the criterion both directly and indirectly
through its effect on the mediator. In a direct effects model,
the predictor is directly related to both the criterion and
mediator, but the mediator does not relate to the criterion
(Baron and Kenny 1986; Vaske and Donnelly 1999).

To confirm full mediation, several conditions must be true
in the models. First, the predictor must be significantly related
to the mediator and the criterion (i.e., direct effects model).
Second, paths between the predictor and mediator and
between the mediator and criterion must be significant in both
the full and partial mediation models. Full mediation is evi-
dent when the direct path from the predictor to the criterion is
not significant in the partial mediation model. Third, a com-
parison of the models using the change in χ2 statistic (Δχ2)
indicates that the full mediation model is better than the direct
effects model, and the partial mediation model is no better
than the full mediation model (Baron and Kenny 1986).

EQS version 6.3 software and its Satorra–Bentler Robust
estimation procedure to correct for multivariate non-
normality were used for these CFA and SEM analyses
because multivariate skewness, kurtosis, and Mardia’s
coefficient of 57.17 indicated some violations of the normal
distribution assumption required for these types of analyses.
CFA and SEM analysis typically assume multivariate nor-
mality, which is when variables are not only normally
distributed individually, but also with respect to the other
variables and latent factors being examined (Bollen and
Long 1993). Mardia’s coefficient offers one test for multi-
variate normality and should be close to zero and generally
less than three or four to assume normality and allow the
default maximum likelihood estimation procedure to be
used for model evaluation (Maruyama 1998). When these
parameters are not met, the Satorra–Bentler Robust esti-
mation procedure is one approach for correcting potential
bias introduced when data are not multivariate normal in
distribution (Byrne 1994). Model evaluation, therefore, was
based on the Robust corrected comparative fit index (CFI),
non-normed fit index (NNFI), incremental fit index (IFI),
and root mean square error of approximation (RMSEA).
Model fit indices provide a descriptive interpretation of how
well the model reproduces, or fits, the data based on com-
paring the modeled covariance matrix with the actual
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covariance matrix (Schermelleh-Engel et al. 2003). CFI,
NNFI, and IFI values ≥0.90 and RMSEA values ≤0.08
generally suggest acceptable model fit (Browne and Cudeck
1992; Byrne 1994). Consistent with this approach, Robust
corrected standard errors were used for test statistics and
errors were not correlated (Byrne 1994)

Results

Reliability coefficients showed high internal consistency for
beliefs about environmental governance (0.86) (Vaske
2019). Deletion of the item “I have the freedom to make
personal decisions about how natural resources are managed
on my property” increased the reliability coefficient from
0.86 to 0.88, and so was deleted for further analyses
(Table 1). Place attachment also showed high internal
consistency (0.75). Deletion of the items “I am mostly
attached to parts of Puget Sound that are nearest to me,” and
“I could be satisfied living in other places outside the Puget
Sound (reverse coded for analyses)” increased the reliability
coefficient from 0.75 to 0.80. Psychological restoration
showed high internal consistency (0.87). Items that
increased reliability if removed were removed for analyses.

On average, individuals were about neutral on all aspects
of beliefs about environmental governance (Fig. 1). Three
of the questions had averages just slightly above neutral
(having the freedom to make personal decisions about how
natural resources are managed on their property, having
access to enough information regarding the social and
economic consequences, and having access to enough
information regarding environmental consequences), while
three had averages slightly below neutral (having plenty of
opportunities to influence environmental decisions, trusting
regional policymakers to protect Puget Sound’s natural
resources, and having access to enough information
regarding the regulatory aspects of how natural resources
are managed in the Puget Sound), and one with an average
at exactly neutral (feeling well represented by the leaders of
environmental management processes) (Table 1).

On average, individuals were between somewhat agree
and agree with the extent of their place attachment to the
Puget Sound region (Fig. 2). The highest agreement was to
the questions on whether individuals were very attached to
the natural environment and if they were proud to live in the
Puget Sound (Table 1). The final question on place
attachment, asking individuals whether they could be
satisfied living outside the Puget Sound, had the lowest
score between neutral and slight agreement (Table 1).

On average individuals experienced psychological
restoration once a week in the Puget Sound Region (Fig. 3).
Answers to question on stress reduction and inspiration had
very similar scores (Table 1).

Measurement Models

CFA demonstrated that the data provided an acceptable fit
for the three latent factors (i.e., psychological restoration,
place attachment, beliefs about environmental governance).1

Table 1 shows the standardized factor loadings associated
with each multi-item factor.2 All final factor loadings were

Fig. 2 Distribution of place attachment scores with mean of all scores
indicated with dotted line

Fig. 1 Distribution of governance scores with mean of all scores
indicated with dotted line

1 Principal components exploratory factor analysis (EFA) with var-
imax rotation of all variables used in this article produced separate
factors reflecting identical factors as the CFA with minimal cross-
loadings, and all loadings were ≥0.40. In addition, a single EFA
without rotation with the number of factors fixed to one showed the
factor explained less than 50% of the variance (35%). These approa-
ches coupled with the CFA findings presented in this article represent
Harman single factor tests (Podsakoff et al. 2003) and suggest that
common method variance or bias was generally absent.
2 Two items from the Place attachment index (“I am mostly attached
to parts of Puget Sound that are nearest to me,” and “I could be
satisfied living in other places outside the Puget Sound”) and one item
from the governance beliefs index (“I have the freedom to make
personal decisions about how natural resources are managed on my
property”) were removed due to low factor loadings.
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acceptable (i.e., ≥0.40) and ranged from 0.87 to 0.88 for
variables measuring psychological restoration, 0.68 to 0.77
for place attachment, and 0.49 to 0.94 for variables mea-
suring beliefs about environmental governance. All loadings
were significant at p < 0.05. Fit indices indicated acceptable
construct validity and measurement model fit (CFI*= 0.94,
NNFI*= 0.92, IFI*= 0.94, RMSEA*= 0.08).

Structural Models

As predicted, a significant positive relationship was observed
between psychological restoration and place attachment.
Individuals who indicated more psychological restoration
from outdoor environments reported stronger place attach-
ment. The standardized coefficient of β= 0.61 was sig-
nificant at p < 0.05. and psychological restoration explained
37.2% of the variance in place attachment (Fig. 4).

Also as predicted, there was a positive relationship
between place attachment and beliefs about environmental
governance. Individuals who reported stronger place
attachment had more positive beliefs about environmental
governance. The standardized coefficient of β= 0.16 was
significant at p < 0.05. Place attachment, however, only

explained 2.4% of the variance in beliefs about environ-
mental governance (Fig. 4).

The next step in the analysis was to examine whether
place attachment mediated the relationship between psy-
chological restoration and beliefs about environmental
governance. In the direct effects model, psychological
restoration had a significant positive effect on beliefs about
environmental governance (β= 0.07, p < 0.05). In the par-
tial mediation model, the path coefficient between psycho-
logical restoration and place attachment was positive and
significant (β= 0.61, p < 0.05), and the path between place
attachment and beliefs about environmental governance was
also positive and significant (β= 0.18, p < 0.05). The direct
path coefficient between psychological restoration and
beliefs about environmental governance, however, was not
statistically significant (β=−0.04, p > 0.05). These find-
ings support the full mediation model.

Further support for the full mediation model was evident
from the change in χ2 statistics (i.e., χ2 difference tests). The
full mediation model had a significantly better fit than the
direct effects model (Δχ2= 463.08, p < 0.001), but was not
statistically significantly different than the partial mediation
model using typical measures for significance, yet did have
a better fit (Δχ2= 1.66, p= 0.198). Structural model fit for
the full mediation model among the three latent factors
was acceptable (CFI*= 0.93, NNFI*= 0.91, IFI*= 0.93,
RMSEA*= 0.08).

Discussion

Overall, individuals felt on average neutral on all aspects of
their beliefs about environmental governance in the Puget
Sound including opportunities to influence decisions, feel-
ing represented by leaders, trusting managers, and access to
information on social, economic, environmental con-
sequences, and regulatory aspects. Individuals also exhib-
ited high feelings of place attachment and indicated that
they frequently experienced psychological restoration from

Fig. 3 Distribution of psychological restoration scores with mean of all
scores indicated by dotted line

Fig. 4 Structural model of
relationships among
psychological restoration, place
attachment, and beliefs about
environmental governance.
β represents path coefficients in
the model and R2 represents the
variance explained with D1 and
D1 as disturbance terms. Factor
loadings are adjacent to arrows
for corresponding variables. See
Table 1 for and corresponding
codes for variables
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natural environments. Beliefs about environmental govern-
ance were significantly correlated with place attachment and
psychological restoration, although the model described
only 2% of the variation in governance beliefs. Mediation
analyses showed that place attachment fully mediated the
effect of psychological restoration on beliefs about envir-
onmental governance, indicating an indirect relationship
between these constructs.

Our finding that psychological restoration explained 37%
of place attachment variance is in-line with attention
restoration theory and other research on the influence of
restorative experience and connection to nature related to
feelings of place attachment (Bow and Buys 2003; Ray-
mond et al. 2010). This result indicates that experiencing
nature more frequently with positive psychological impacts
relates to the attachment individuals from this sample feel
toward the Puget Sound region.

Only 2% of the variance, however, in beliefs about
environmental governance was explained by place attach-
ment in this model. Although place attachment was a sig-
nificant predictor of beliefs about environmental
governance, the overall effects imply it is not an incredibly
important driver of beliefs when measured in this way. To
the extent environmental condition can be considered the
outcome of environmental governance (and the amount an
individual bases their psychological restoration or place
attachment on environmental condition), previous research
has found that individual awareness of environmental
outcomes is only a limited part of what explains beliefs
about environmental governance, such as trust (Grimme-
likhuijsen 2012). In fact, even when individuals believe
governance performance is good, they do not necessarily
exhibit higher trust in governance (Bovaird and Löffler
2003) or vice versa (Baniamin 2021). The latter study
found, in some cases, that even when trust in governance
was high, governance performance was weak. This low
effect size may also be related to the inherent difficulty of
measuring beliefs about governance. Beliefs about gov-
ernance are generally based on very specific aspects of
governance, yet researchers often measure overall beliefs,
such as trust or representation, that are not clearly linked to
specific outcomes, (Bouckaert and van de Walle 2003). A
report to the Puget Sound Partnership in 2020 found a large
amount of variation in what types of organizations, insti-
tutions, or leaders individuals were thinking about when
expressing beliefs about environmental governance
(Fleming et al. 2020). This variation may contribute to the
noise of individual responses. Other research, such as
Dellmuth and Tallberg (2015), found that the legitimacy
individuals placed on governance organizations was based
on their performance and the confidence citizens had in
them. So, beliefs are not inherently nonpredictive of gov-
ernance performance, and perhaps measuring more specific

aspects of governance would have higher predictive var-
iance. This may also be true of the place attachment mea-
sures, and especially measures of place dependence that
relate more concretely to environmental governance
experienced by individuals.

These results indicate that, at least at a regional level,
even if individuals feel strongly about the environment,
they may not feel strongly about its governance overall. If
environmental managers are searching for strategies to
improve beliefs about environmental governance, whether
as an indicator of success in social or environmental out-
comes, strategies that focus on increasing attachment to
place through more frequent natural exposure or otherwise
will likely not indicate improvements. Protecting, stew-
arding, or expressing concern about a favored environment
to an individual may look like personal actions rather than
civic. A study by Wakefield et al. (2001) found that an
individual’s decisions related to environmental outcomes
or civic actions are less related to place attachment to the
environment, and more closely linked to social capital,
including social norms and networks. So, while environ-
mental managers may tend to think that enhancing envir-
onmental quality itself will result in important cultural and
psychological ecosystem services (such as place attach-
ment and psychological wellbeing), this is not supported
by our findings.

Another potential implication of these results is that
people may be relatively uniformed about environmental
governance in the Puget Sound or at least how it impacts the
natural places that they are attached to that allow psycho-
logical restoration for them. In a study by Safford et al.
(2014) in the Puget Sound, they found even when indivi-
duals supported environmental policy measures, there was a
disconnect between self-reported knowledge of environ-
mental problems and actual knowledge. While the results do
have a very small effect size, they are still significant and
show a positive relationship. Environmental managers may
be able to increase positive beliefs about environmental
governance if they can show individuals how governance
efforts are positively impacting places they care about.

While it might be difficult to capture procedural factors
in a quantitative model, some research shows that envir-
onmental governance beliefs, such as trust, may be pre-
dicted with relational factors such as social identity and
personal values. For example, in a study in the Puget Sound,
political party affiliation was a better predictor of support
for environmental policies than many other factors,
including awareness of environmental problems (Safford
et al. 2014). If the governance system is progressive (as is
the case in the Puget Sound), more conservative minded
individuals may believe governance structures are doing too
much or have too much control over their favored places. A
study by Manfredo et al. (2017) in the western United States
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found that levels of trust in wildlife governance agencies
differed by value orientation and residents with the more
traditional domination value orientations were overall less
supportive of inclusive models of governance. Conversely,
more liberal-minded individuals may not think the system is
doing enough. These perceptions may be entirely indepen-
dent of one’s personal experience with and attachment to
nature. In addition, questions on beliefs about environ-
mental governance in this study were asked in a very gen-
eral sense, so in a more specific context such as locally
relevant habitat restoration or environmental regulation, the
results may indicate higher variance explanation. Other
studies have shown how local context and priorities matter
in environmental governance for both outcomes and
engagement (Stringer et al. 2007; Blicharska et al. 2011;
Ingram 2013; Reed et al. 2018)

Lastly, the scale of our research question may not match
the scale at which people perceive the natural environment
or its governance. The Puget Sound region is highly diverse
geographically—with habitats ranging from pristine coast-
lines to urban ports. Part of why we may not see significant
differences between our variables at this scale may be
individuals” beliefs may be situated more locally. For
example, urban settings are less restorative than natural
settings (Nisbet and Zelenski 2011) and the quality and type
of nature makes a difference to individuals (Wyles et al.
2019). Controlling for these constructs—and their sub-
sequent effects on psychological restoration and place
attachment—could provide additional insight into indivi-
dual beliefs about environmental governance.

While our results indicate a strong connection between
psychological restoration from natural environments and
place attachment, we found only a small connection
between these variables and beliefs about environmental
governance. As such, promoting psychological restoration
and place attachment without attending to the process fac-
tors associated with good governance would not likely be a
viable strategy for environmental managers to substantially
increase positive beliefs about environmental governance.
As discussed previously, increasing positive beliefs is
important to environmental managers and decision makers
because these beliefs are a representation of consent or
dissent from the public, who managers, and especially
elected officials, serve. Also, importantly, the public per-
ception creates support or opposition for policies (Safford
et al. 2014). That said, measuring beliefs about environ-
mental governance may give managers an idea of support
for the process of natural resource management, especially
when collected at more local environmental contexts.
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