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Abstract
Protected areas (PAs) are the foremost policy tool for biodiversity conservation internationally. In
order for PAs to deliver desired conservation outcomes effectively, equitably, and for the long-term,
they require a high level of support from local communities. A mosaic of factors have been
proposed aiming to explain the level of support for PAs focusing mainly on governance indicators,
perceived social impacts and social attributes, such as personal norms and values. However, these
factors are often explored in isolation and in studies of small scale within the scientific literature.
To cover this research gap we run a structural equation model exploring how the interconnections
between these factors can lead to higher levels of support for PAs using data from 3239 local
residents in 10 PAs in Europe. Our analysis shows that the mediation effects of governance
indicators, such as trust in institutions and level of public engagement, are important in explaining
associations between an individual’s social profile and their perceived social impacts with public
support. Our findings also provide a useful and operational framework for PA practitioners and
researchers illuminating pathways to increase the level of public support for a PA.

1. Introduction

Globally, there is a growing recognition that in order
to assess the conservation effectiveness and sustain-
ability of protected areas (PAs) (the main policy tool
for biodiversity conservation), both ecological and
socio-economic targets need to be taken into consid-
eration (Hockings and Phillips 1999, Ostrom 2009,
Watson et al 2014, Cadoret and Beuret 2016, Dehens
and Fanning 2018, Fidler et al 2022). PA manage-
ment effectiveness can be considered to consist of
ecological effectiveness, that is the ability to deliver
on nature conservation goals, and social effectiveness,
that is the ability to deliver objectives and benefits for

local communities in and around the PA (Naidoo et al
2019, Ghoddousi et al 2022). However, social effect-
iveness is often neglected or absent in PA planning
and management processes (Ban et al 2019).

Improving our understanding on how local com-
munities interact with PAs can significantly con-
tribute in assessing social effectiveness while meet-
ing biodiversity conservation targets (Maxwell et al
2020). One critical step in order to capture the social
effectiveness of PAs is to explore whether local com-
munities living near or inside these areas support
them. This is important as higher levels of public
support can lead to more positive ecological out-
comes via minimization of conflicts (Engen et al
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2018), compliance with regulations (Chaigneau and
Daw 2015), higher levels of participation in decision-
making, more responsible environmental behaviour
by users (Chaigneau and Daw 2015), increase of
trust and higher transparency and democratization of
decision making processes (Villasante et al 2021).

More importantly it is key to understand the
determinants of people’s level of support towards PAs
to gain insights into what factors heighten or atten-
uate these perceptions. Support can be divided into
stated and active support, the former referring to
positive attitudes for the PA and the latter to actual
behaviour (e.g. responsible environmental behaviour
when using the PA) (Jones et al 2022). A mosaic
of factors have been proposed aiming to explain the
level of support for PAs ranging from sociodemo-
graphic characteristics to governance aspects (Carrus
et al 2005, Fiall and Jacobson 2009, Bennett et al 2019,
Jones et al 2022). Contributions frombehavioural sci-
ences emphasize that it is mainly individual factors
that influence the level of stated and active support
for environmental policies (Ajzen 1985, Stern et al
1999). Empirical studies have shown that personal
values (Lépez-Mosquera and Sánchez 2012, Wynveen
et al 2015) and pro-environmental attitudes (Carrus
et al 2005) are key explanatory factors in explaining
the level of support for PAs. Furthermore, individual
place values, such as place attachment, are strongly
connected with perceptions regarding PAs (Lin and
Lockwood 2014). Social norms that exist within a
community can also exert a significant role in under-
standing perceptions towards a PA (Stern et al 1995).
If pro-environmental behavioural expectations are
high, then a higher level of support would be expected
by an individual for the PA.

Recent literature from conservation social science
also highlights that perceptions of costs and benefits
deriving from the designation of a PA (West et al 2006,
Oldekop et al 2016, Jones et al 2017, Franks et al 2018,
Bennett et al 2019, Keane et al 2020) influence the
level of public support (Chaigneau and Brown 2016,
Matseketsa et al 2018, McNeill et al 2018, Bennett
et al 2019). The general assumption is that the higher
the benefits perceived by locals the more positive atti-
tudes and responsible behaviour the public will have,
leading also to more ecologically effective PAs (Ben-
nett and Dearden 2014). These impacts may refer to
a variety of aspects including human wellbeing (MEA
2005, Jones et al 2020a), income (Estifanos et al 2020)
and social relations (Jones et al 2020b). The distribu-
tion of these impacts between different stakeholders
can significantly affect how ecologically effective and
socially equitable a PA is (Zafra-Calvo et al 2019).

Recent research has also revealed that governance-
the interactions among structures, processes
and traditions that determine how power and
responsibilities are exercised, how decisions are taken
and how citizens and other stakeholders have their

say (Borrini-Feyerabend et al 2013)-has significant
impacts on the effectiveness of PAs (Fidler et al 2022).
The Convention of Biological Diversity and Aichi
Target 11 also highlight social equity and governance
as crucial factors influencing the effectiveness of PAs
(CBD 2010, Lockwood 2010, Schreckenberg et al
2016, Ban et al 2019, Bennett et al 2020). Aspects
of governance have been directly linked to pub-
lic support for PAs including the level of trust for
management authorities (Cherry et al 2018, Bennett
et al 2019) which is also strongly connected with
issues of transparency in PA management (Gall and
Rodwell 2016, Engen et al 2018). Similarly, whether
people have enough opportunities to support a PA
has been proven to influence both the level of sup-
port and public engagement activities (Grodzinska-
Jurczak and Cent 2011, Di Franco et al 2016, Gall and
Rodwell 2016).

Despite the above valuable contributions, the data
gathered in existing studies are often fragmented and
at small scale while the study of the relationships
between the different factors which explain public
support for PAs has not been considered empiric-
ally. We address this key research gap by develop-
ing and testing a new conceptual framework to ana-
lyse and consider the level of stated support by local
communities living inside or near PAs looking into
the interactions between individual social character-
istics, governance indicators (trust in institutions,
level and opportunities for public engagement) and
people’s perceptions of social impacts of the PA. We
test a structural equation model using 19 explanat-
ory indicators that also consider the interconnections
between different factors. Using primary data from
3239 individuals living inside or near 10 European
PAs we explore three key questions: (a) what is the
level of stated public support for these PAs? (b)Which
are the main factors influencing the level of public
support? and (c) what are the links between social
characteristics, governance indicators and perceived
social impacts? By exploring these interconnections
our large-scale study captures not just the influence of
different factors on people’s perceptions for PAs but
also the interactions between these different elements
providing a useful framework for practitioners that
cuts across research areas in order to develop policy
pathways to increase the level of support for PAs.

2. Methods

2.1. Description of sample and questionnaire
In order to analyse the level of support for PAs we
developed a structured questionnaire which was dis-
tributed to local communities living inside or near the
borders of these 10 European PAs, estimated to affect
approximately 1.5 million local residents (figure 1).
Main characteristics of the research areas are presen-
ted in table S1, in the supplementary material.
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Figure 1. PAs included in the study, date of PA establishment (Est) and type of PA (Marine, terrestrial).

Table 1. Sample size included in the analysis.

Research areas Country Frequency Percent Cumulative percent

Peak District England (UK) 367 11.4 11.4
Matsalu Estonia 94 2.9 14.3
Calanques France 523 16.1 30.4
Black Forest Germany 498 15.4 45.8
Alonissos Greece 162 5 50.8
National Park of Eastern Macedonia and Thrace Greece 279 8.6 59.4
Sighisoara Tarnava Mare Romania 198 6.1 65.5
Pieniny Slovakia 221 6.8 72.3
CIES islands Spain 284 8.8 81.1
Snowdonia Wales (UK) 613 18.9 100
Total 3239 100

Questionnaires were distributed between
Autumn 2019 and Spring 2021 to a random sample
of the local populations that are affected directly
by the designation of the PAs: communities living
both inside or near the boundaries of the PAs. After
excluding missing answers the total sample was 3239
(table 1). The research areas were selected based on a
number of criteria allowing us to explore key factors
explaining support within different social-ecological
contexts: (a) established PAs with a specific desig-
nation status (e.g. NATURA 2000 network, national
parks); (b) PAs with dedicated management author-
ities, (c) PAs with different designation dates, and (d)
PAs directly affecting local communities providing
them with benefits but also having potential negat-
ive impacts. All research areas are from Europe, the

region with the largest number of PAs in the world.
The authors selected this specific region as they have
done extensive work and have established a wide net-
work of collaborations with park authorities which
facilitated significantly the collection of a large num-
ber of primary data. All research areas are managed
by central or regional governmental authorities.

The structured questionnaire was initially cre-
ated based on a literature review regarding which
factors have been identified as potential determin-
ants of public support (see Jones et al 2022) and was
then translated with the support of park authorities
to ensure that all questions were meaningful for the
local participants. Below we describe the selection of
the main indicators included in our analysis (see also
table 2):

3
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Table 2. Questions included in the questionnaire and abbreviations used.

Category Question and abbreviation Scale of measurement

Public Support Stated level of agreement
regarding the existence of
the PA and protection of
the area (Stated Support)

5-point Likert scale:
1-lowest agreement,
5-highest agreement

Social impacts How has the designation of
the PA impacted you
regarding the following
issues in the past years?

Impact on personal
income (Impact_income)

5-point Likert scale: 1-very
negative impact, 5- very
positive impact,Impact on quality of life

(Impact_QoL)
Impact on recreational
activities (Impact_Rec)

Governance aspects Trust in governance
institutions: How much do
you trust the following
institutions:

PA management authority
(Trust_MA)

5-point Likert scale:
1-lowest level of trust,
5-highest level of trust)Local government

(Trust_Gov)
Behavioural control: How
much do you agree with
the following statements?

I have enough time,
money and opportunities
to support the PA
(Opportunities)

5-point Likert scale:
1-lowest level of
agreement, 5-highest level
of agreement

I find it easy to support the
PA (Easy)

Engagement I have volunteered in an
activity supporting the PA
in the past years
(Volunteered)

Social profile Demographics Gender Male/female/other
Education Primary, secondary and

vocational, higher
education

Age Up to 35, 36–45, 46–55,
56–65, 66+, 0 (N/A)

Income No income, low, middle,
high

Values: Which degree of
importance do you attach
to the following values in
your life?

Respecting the Earth:
living in harmony with
other species (Respect
earth)

5-point Likert scale:
1-lowest degree of
importance, 5-highest
degree of importance

Being Helpful to others
(Helpful)
Being influential: having
an impact on people and
events (Influential)
Equality: equal
opportunities for all
(Equality)

Social norms Most people expect me to
behave responsibly when I
use the PA (Expect me)

5-point Likert scale:
1-lowest level of
agreement, 5-highest level
of agreementI expect other people to

behave responsibly when
using the PA (Expect
others)

Place attachment The area of…means a lot
to me (Place attachment)

5-point Likert scale:
1-lowest level of
agreement, 5-highest level
of agreement

Public support: Respondents were asked whether
they agree or disagree (5-point Likert scale) with the
designation of the PAs. This question captured atti-
tude support for the PA.

Social impacts: Three indicators of social impacts
were assessed focusing on the impact of the PAonper-
sonal income, quality of life and recreation (Jones et al
2020b). These three indicators were selected as they

4
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represent themost common impacts of PAs in Europe
(Jones et al 2020b). Respondents were asked what has
been the impact of the PA on these issues on a 5-point
scale ranging from very negative to very positive.
Governance indicators: In order to capture atti-

tudes related to the governance system we selec-
ted four indicators used in previous studies. We
asked participants: (a) how much they trust institu-
tions involved in PA management following OECD
guidelines of measuring trust (OECD 2017); (b)
whether they have enough money, time and oppor-
tunities to support the PA (using Ajzen’s question-
Theory of Planned Behaviour, 1988), (c) whether
they find it easy to support the PA (Ajzen 1985), and
finally (d) we captured the actual level of engagement
by asking participants whether they have volunteered
in some activity supporting the PA in the past years
(Dehens and Fanning 2018).
Social profile: indicators included four sets of

questions: (a) environmental and social values of
the respondents assessed using the widely used value
belief norm (VBN) scale (Stern et al 1999), (b) place
attachment using one question which has been com-
monly used in past studies capturing place attach-
ment (Devine-Wright 2011, Steg et al 2018), (c) social
norms referring mainly to what an individual expects
from other users of the PA with regards to their beha-
viour and also what others expect from them, the
questions drawn again from the VBN scale (Stern et al
1999, De Groot and Steg 2008) and (d) key demo-
graphic characteristics were also captured including
gender, educational, income level and age. Education
was captured based on the national categories and
then transformed into key categories of primary, sec-
ondary and higher education. Similarly, income was
captured in categories that reflect the local income
levels and then transformed into four categories: no
income, low,medium and high income. Average wage
statistics were obtained from the relevantOECDdata-
base. Wages were used instead of income because the
wages database is more up to date and does not equi-
valize (adjustments allowing for post-tax figures and
household size). Once the average wage was calcu-
lated per country, thresholds were derived to accom-
modate participants’ responses: 0.6 below the average
(low), 0.6 below-1.4 above average (medium), 1.4 and
above the average (high). In Sighisoara Tarnava Mare
wage statistics were obtained from theRomanian gov-
ernment’s statistics institute as they were not available
at the OECDdatabase) (https://insse.ro/cms/en). The
figures were then placed in the threshold framework.
Sample characteristics across all case studies are avail-
able in the supplementary material (table S2).

In all research areas the sampling frame included
those who live inside the parks and in a maximum
radius of 10 km. This resulted in a total sampling
frame of over 1.5 million households. The reason for
selecting communities both inside and outside the
PA boundaries is because after initial site visits and

discussions with local stakeholders we noted that in
all of our sites the impacts of the PAs on income,
quality of life and recreation are experienced not only
by communities living inside the boundaries of the
PA but also from those that live near their boundar-
ies. In Sighisoara (Autumn 2019) and the National
Park of Eastern Macedonia and Thrace (Summer
2020) the distribution was completed face to face
by trained researchers following a cluster geograph-
ical sampling. In Snowdonia (Summer 2020), Black
Forest (Spring 2021), Peak District (Summer 2020)
andMatsalu (Autumn 2020) questionnaires were dis-
tributed online (using Qualtrics) due to COVID-19
restrictions. In Cies Islands of Galicia, Alonissos, the
Calanques and Pieniny (Summer 2021) a combina-
tion of face-to-face and online distribution was con-
ducted. For the online surveys postcards were sent to
a representative sample of local households (average
5%–10% of the total sampling frame) using available
mailing lists. Only in Matsalu due to lack of mail-
ing lists the questionnaires were non-randomly dis-
tributed via local social networks. In the online sur-
veys the questionnaires were also advertised online
via social media and responses were cross-checked
for statistical significant differences between the two
sub-samples (those who received postcards and those
who stated that they were informed of the survey
online).

2.2. Statistical analysis
2.2.1. Ordinal logistic regression modelling
An ordinal logistic regression model (McCullagh
1980, Greene 2012) of the following form is fitted to
the data in order to examine for differences between
sites on the Likert scale variable of public support:

Yi = 1 if Y∗
i ⩽ µ1

Yi = 2 if µ1 < Y∗
i ⩽ µ2

Yi = 3 if µ2 < Y∗
i ⩽ µ3

Yi = 4 if µ3 < Y∗
i ⩽ µ4

Yi = 5 if µ4 < Y∗
i ⩽ µ5


Y∗
i = β0 +β1Xi1 +β2Xi2 + · · ·+β9Xi9 + εi

where Yi denotes the ith response value of 1–5 Likert
scale of public support variable (i= 1,2,…,3239) and
in the ordinal logistic model, Y∗ denotes a continu-
ous, unmeasured latent variable which is assumed
that gives rise to the observed categories 1,2,3,4,5
(McCullagh 1980). As an independent variable we
use the categorical factor of PA, with levels being
the various research areas. As a reference category,
the Alonissos area is utilized, hence a total of 9
explanatory dummy variables Xij are included in the
model (j = 1,2,…,9). By fitting this model, one is
able to examine the statistically significant differences
between the various research areas on the response
variable of support. Figure S1 in the supplement-
ary material presents the 95% confidence intervals of
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parameter estimates from the 10 sites, with Alonissos
introduced as a reference for comparison reasons.

2.2.2. Structural equation modelling
A structural equation modelling (SEM) approach
(Bollen 1989) was followed in order to test the influ-
ence of the different factors on the level of sup-
port (figure 4). We hypothesize that all three factors
(governance, social attributes and perceived social
impacts) influence the level of support (H1). We also
hypothesize that social profile, will influence gov-
ernance indicators (Buta et al 2014) (H2) and that
governance indicators will influence perceived social
impacts (H4) (Abukari et al 2020, Armitage et al
2020) while the level of support for the PA will be
influenced both by social impacts and governance
indicators (McNeil et al 2018, Bennett et al 2019,
Ayivor et al 2020). We also test whether social char-
acteristics influence perceived social impacts (H3). In
addition, we also include a random effects term as a
covariate in order to account for unobserved hetero-
geneity in the response variable of public support as a
source of regional heterogeneity (e.g. Lefcheck 2016).
This is due to the fact that the typical SEM model
assumes the data to be independent, which potentially
might not hold in the current dataset since there are
likely PA-specific characteristics. To this end, we fol-
low relevant research (e.g. Wooldridge 2002, Bollen
and Brand 2010) and treat regional PA effects as a
random effect variable, in the sense that the random
term is assumed to be independent of all other model
covariates.

A small portion of the final selected dataset for
the analysis included missing data in few of the vari-
ables. In overall, the percentage of missing values
did not exceed the 5% of overall data in a single
variable. Missing data in at least one of the vari-
ables were included in all PAs. Multiple imputation
(MI) methodology was applied to impute missing
data in the sample, which is considered one of the
most reliable processes for handling missing data in
multivariate analysis (see Rubin 1996, Graham and
Schafer 1999). To perform MI, the SPSS MI mod-
ule was utilized (IBM Corp. Released 2020). The pro-
cedure for replacing missing values was conducted
within each PA in order to ensure that themissing val-
ues will be replaced based on similar socioeconomic
and regional profiles of the respondents. An explorat-
ory factor analysis on the latent factors subsequently
utilized for SEM was initially conducted (using SPSS
27.0) in order to measure the percentage of variance
explained by each latent factor. In addition, to test
for the factors’ reliability and validity, the Cronbach’s
alpha was calculated (Bollen 1989).

The SEM models were fitted by the method
of weighted least squares (Jöreskog 1994), which is
most suitable for non-normal data types, such Likert
scale measurements. In order to examine the valid-
ity of indirect associations, the bootstrap approach

introduced by Preacher and Hayes (2004) is utilized.
The AMOS statistical software (Arbuckle 2006) was
used to fit the different structural equation models to
the data.

3. Results

We elicited the level of support in the 10 PAs by ask-
ing people whether they agree or not with their local
natural beauty spot being designated as a PAs meas-
ured on a 5 point Likert scale (see also section 2).
A relatively high level of support for the PAs was
noted across all sites (figure 2, Funnel graphs); 57.1%
of participants stated the highest level of support
for the PA and approximately only 10% had negat-
ive perceptions (figure 2). The highest level of sup-
port was recorded in the Peak District and Cies
Islands National Parks while support levels were
lowest in the Black Forest and Alonissos National
Parks.

When comparing the 10 research areas, the differ-
ences are statistically significant (chi-square: 617 800,
p < 0.01). Using Alonissos as a reference category
(due to having the lowest level of support) we run a
Poisson log-linear regression model and observe that
most areas differ with Alonissos, except for the three
areas of Black Forest, National Park of Eastern Mace-
donia and Thrace and Pieniny where statistical dif-
ference is negligible. Based on these results, the 10
sites can be divided into three main groups (figure 2):
Group A: it includes the areas with the highest levels
of support: Peak District and Cies Islands. The Peak
District is the most highly supported park in our
sample and is also one of the oldest parks in the
sample having been established in the 1950s, Group
B, which includes areas with a moderate level of sup-
port: Matsalu, Calanques, Sighisoara, and Snowdo-
nia and, finally Group C, including areas with a lower
level of support such as the Black Forest, National
Park of Eastern Macedonia and Thrace, Pieniny and
Alonissos.

3.1. Explaining differentiated levels of support for
PAs
A correlation analysis (Spearman Rho) was initially
conducted with 19 potential public support determ-
inants (see section 2 for full details of indicators selec-
ted) including: (a) governance indicators (trust in
management authority, how easy it is to support the
PA, whether the individual has enough opportunit-
ies to support the PA, whether they have volunteered
to support the PA); (b) perceptions of social impacts
relating to income, recreational activities and quality
of life and (c) social characteristics including personal
values, place attachment, social norms (behavioural
control) and key demographics including income,
gender, education and age). All indicators in our
questionnaires have been used in past studies mainly
in the behavioural sciences literature (see section 2).
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Figure 2. Different levels of public support in the 10 PAs. Group A includes PAs with highest level of support (over 70% of
respondents stated the highest level of support), Group B includes PAs with moderate level of support (highest level of support
ranges from 40% to 70%) and Group C includes PAs with lowest levels of support (highest level of support below 40%).

The level of support was positively correlated with
all indicators included in the analysis apart from
age. The strongest correlations (Rho > 0.3) found
were between public support and impact on qual-
ity of life and recreation, importance of respecting
the Earth (environmental values), trust in the man-
agement authority of the PA and place attachment
(figure 3).

3.2. Governance indicators, social impacts and
social characteristics
Having examined the links between public support
and different determinants the next step is to explore
how these different elements interact while simultan-
eously capturing their influence on the level of sup-
port for PAs.

The empirical realization of the theoretical model
exploring interactions between governance indicat-
ors, social impacts and the social profile is performed
by the fit of a SEM, using the data from all 10 PAs.
Factors utilized for SEM analysis have been tested for
reliability and validity (see table S2 in the supple-
mentary material). Results reveal that the utilized lat-
ent constructs fulfil the reliability and validity pre-
requisites. Also, no common method bias was noted
in the collected data with variance explained by each
construct being higher than 50%, with few minor
exceptions near the borderline.

3.3. Goodness-of-fit of the SEMmodels
The ability of the SEM model to reproduce the data
or alternatively the ability of a good fit between the
model and the sample’s data is checked through well-
established goodness-of-fit indices revealing that our
model has on average a good fit (see section 2).

The robustness and validity of the SEM models
was checked through a number of goodness-of-fit
statistics (Marsh and Balla 1994), including the root
mean square residual (RMR), goodness-of-fit index
(GFI), adjusted goodness-of-fit index (AGFI) and the
root mean square error of approximation (RMSEA),
with AGFI adjusting the GFI for the complexity (e.g.
for increased number of observed variables in the
model) of the fitted model. Typically, for a good
fit the indices GFI and AGFI should be above 0.9,
and accordingly RMSEA should be generally below
0.08 which is the case for our model, however these
cut-off thresholds have been often criticized (see e.g.
Sideridis et al 2014, Shi et al 2019). The model fit
indicators are generally above the acceptable limits for
a valid SEMmodel (i.e. RMR: 0.08; GFI: 0.901; AGFI:
0.868; PMSEA: 0.089). These results are indicative of
a moderate to good fit, given the number of included
variables in the model and data.

3.4. Results of the SEMmodel
In the SEM model all 19 explanatory variables were
added in order to test the four hypotheses. Three
main factors were created from the 19 initial vari-
ables representing the social profile, governance and
social impacts. All connections in the path dia-
gram were statistically significant apart from the link
between social impacts and social profile. Full results
of the SEM model are presented in figure 4 which
shows estimated standardized path coefficients. All
values were significant with a p-value < 0.001
except the connection between socio-demographic
profile-social impacts and Governance factor and
volunteering.

7
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Figure 3. Correlation plots of public support with 19 explanatory variables. Size and shading of circles indicate the magnitude of
correlation, with smaller lighter circles closer to zero and darker larger circles closer to 1 (blue) or−1 (red).

Figure 4. Results of structural equation model (SEM) explaining the level of support for PAs capturing (a) the connection
between individual variables and factors and (b) the interconnections between social characteristics, governance aspects and
perceived social impacts [Governance, social profile and social impacts are all positively correlated with Public Support. Social
profile is linked positively with governance. Governance influences social impacts].

The 19 explanatory indicators were merged via
the SEM in the three broad factors capturing an indi-
vidual’s social profile (values, norms, place attach-
ment, demographics), governance indicators (insti-
tutional trust, engagement and opportunities to
support) and perceived social impacts (impact on
income, quality of life and recreation). When explor-
ing the simultaneous influence of these three factors

on the level of support, our findings show that all
three factors are important in explaining the level
of support with a stronger influence from perceived
social impacts (beta = 0.241, p < 0.01) and gov-
ernance indicators (beta= 0.258, p< 0.01) (figure 4).
The influence of individual social characteristics is
slightly lower (beta = 0.178, p < 0.01). All connec-
tions are positive, meaning that higher values in all
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Table 3.Mediation bootstrap test of indirect associations between factors.

Association Effects Standardized estimates p-value

Social profile→
Governance indicators→
Public support

Direct effect 0.178 <0.001a

Indirect effect 0.137 <0.001a

Total effect 0.315 <0.001a

Social profile→
Governance indicators→
Social impacts indicators

Direct effect 0.05 n.s.
Indirect effect 0.362 <0.001a

Total effect 0.413 <0.001a

Social profile→ Social
impacts indicators→
Public support

Direct effect 0.178 <0.001a

Indirect effect 0.012 n.s.
Total effect 0.190 <0.001a

a: p-value< 0.01; n.s.: non-significant.

three factors (individual social profile, governance
indicators and perceived impacts) lead to higher levels
of support.

It is also relevant to examine potential indirect
(mediation effects) associations between the three
main explanatory factors and public support. The
bootstrap test for mediation effects was utilized in
order to test for potential statistically significant
mediation effects of governance factor and social
impacts on the relation between ‘social profile’ and
‘public support’, and the mediation effects of gov-
ernance factor on the relation between social profile
and social impacts (see table 3). The analysis revealed
that the two mediation effects (mediation effect of
governance on the association between the social pro-
file with social impacts and social profile with public
support) are statistically significant (indirect effects
are 0.362 and 0.137, respectively). The mediation
effect of social impacts on the relation between an
individual’s social profile and public support is not
important (indirect effect= 0.012). Especially for the
relation between social profile and public support we
found that the indirect mediation effect of the gov-
ernance system (beta= 0.137; p-value< 0.01), signi-
ficantly enhances the direct effect (at an overall effect
of the value of 0.31).

In summary, the mediation effects of governance
systems seem to be important in explaining associ-
ations between an individual’s social profile with their
perceived social impacts and public support for a
PA. This means that higher values in the individual’s
social profile (e.g. an individual with stronger envir-
onmental values and place attachment) would res-
ult in higher levels of trust in governance institutions
and higher willingness to engage with activities sup-
porting the PA. Also, those individuals who tend to
score higher in governance indicators (higher level of
trust and public engagement) perceive higher benefits
from the PA.

These results show that the social profile of a
respondent influences mainly their level of trust in
governance institutions and their engagement with
supporting activities for the PA. Thus, individual
social profiles have an impact on how much people
are willing to engage with PA supporting activities

but do not influence how they perceive social impacts
of the PA. Social impacts are mainly affected by gov-
ernance attributes (beta = 0.69, p < 0.05). Thus
the level of trust towards management institutions,
whether someone is able to support a PA and also
whether they feel that they have opportunities to
support influences strongly how they perceive the
impacts of the PA. This finding suggests that higher
levels of engagement within the governance sys-
tem can also lead to lower perceived costs for local
communities.

4. Discussion

When examining the level of support for the 10 PAs
included in our study we found significant differ-
entiations, ranging from very high levels (Peak Dis-
trict and Cies Islands National Parks) to low levels
of support (Alonissos National Park) (see also figure
S1 in the supplementary material). Considering that
PAs are often designated in order to meet a vari-
ety of targets, covering both ecological and socio-
economic outcomes, our study reveals that in the PAs
with the low level of support significant steps need to
be undertaken in order to increase their social effect-
iveness and equitability.

An important step in this direction is to identify
which are the most important factors influencing
people’s perceptions. Positive correlations were noted
in our study in18 out of the 19 indicators considered
revealing that there is a very broad range of factors
that influence the level of support. For example, in
our study, trust in institution has a key role in explain-
ing public support which has also been identified as a
potential explanatory parameter for low levels of sup-
port for PAs across the world (e.g. Ordonez-Gauger
et al 2018, Cadoret 2021) and in some of our case
studies (e.g. Dikou and Dionysopoulou 2011). Social
impacts also play a key role in determining the level of
support and previous studies have shown that fears
regarding the impact of a PA on the local economy,
local culture and quality of life are key concerns lead-
ing to negative perceptions from locals (Hoffmann
2015). An important finding is that correlation with
impact on income is not as strong as the correlations
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with the impact on quality of life and impact on recre-
ation. Previous studies have focused on the import-
ant role that PAs may have on livelihoods (Naidoo
et al 2019). Our study shows that, at least within the
European context, other impacts may have a more
important role in explaining people’s level of sup-
port for a PA. We would like to note, however, that
although our study is based on a large sample size in
Europe, the region with the largest number of PAs
in the world, our findings might not be necessarily
applicable in certain locations with highly restrict-
ive regimes, or in areas with presence of indigenous
peoples and local communities (e.g. PAs where local
communities are displaced or excluded completely
from the governance processes).

Considering the broad range of indicators that
can potentially explain the level of support, we pro-
pose in this study a new conceptual framework to
improve our understanding of how different indic-
ators are connected and explain the level of support
for PAs. Our research advances existing studies which
examine the impact of individual parameters on the
level of public support for a PA (Carrus et al 2005,
Fiallo and Jacobson 2009, Bennett et al 2019). Our
results show that public support is explained by
the combined influence of the PA’s perceived social
impacts, an individual’s socio-demographic attrib-
utes and governance indicators relating to the indi-
vidual (trust in management authorities and pub-
lic engagement). The influence from social impacts
and the governance system proved stronger. Our
findings indicate that individual socio-demographics
bear only a limited effect on perceived social impacts,
but do exert a key role on how much people trust
the management authority, whether they feel they
are able to support the PA and if they engage with
supporting activities. Thus our analysis demonstrates
that the mediation effects of governance indicat-
ors, such as trust in institutions and level of public
engagement, are important in explaining associations
between an individual’s social profile and their per-
ceived social impacts with public support.

5. Conclusion

In this study we explored the level of support for
10 European PAs by the communities living near
or inside them. We found that in order to improve
our understanding of the level of support for PAs
we need to consider the interactions between gov-
ernance aspects, perceived social impacts and the
social profile of the community where the PA is estab-
lished. These results offer key insights for national,
European and international biodiversity conservation
policies and for practitioners involved in their imple-
mentation. Future policies (e.g. the EU 2030 Biod-
iversity Strategy and the Kunming-Montreal Global
Biodiversity Framework which set targets to protect a

minimum of 30% of the world’s land and sea areas)
that will be able to take into account these inter-
connections may more accurately reflect how people
experience PAs, so as to then design more effective
actions to increase the level of support for PAs lead-
ing also in turn to more responsible behaviour and
higher levels of public engagement. We propose that
future efforts to increase the level of support for a PA
need to focus first on key local social characteristics
such as environmental values, social norms, and place
attachment. Policy actions would benefit by moving
away from policies aiming solely to mitigate negative
economic impacts of PAs and instead researching and
understanding the local population and their com-
munities to then be able to better negotiate common
understandings about pro-environmental behaviour,
place value and collective social norms. Changes on
this level of the social system can result in increased
public engagement and trust, higher perceived bene-
fits and as a consequence lead to higher levels of sup-
port for a PA.
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