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Abstract

New conservation has spurred a vivid debate about the purpose and framing of nature
conservation. In particular, the traditional nature-based conservation frame that emphasizes
nature’s intrinsic value has been challenged by more human centered frames where the
purpose of conservation is primarily to serve human interests. In this study we investigated
how these conservation frames resonated with stakeholders from protected areas in Norway,
and how they corresponded with their perception of conservation threats, their favored
management actions and who they trust to manage protected areas.

Property owners, industry representatives and livestock farmers favored a human-centered
frame for conservation, whereas a nature-centered frame was preferred by public
administration and conservation interests. The stakeholders who favored a human-centered
frame had a higher accept for downgrading protected areas than participants who favored a
nature-centered frame. They saw woodland expansion as the greatest threat to conservation
objectives, prioritized grazing, modern farming, cultural heritage and the interests of
landowners, and assigned higher trust in the local government compared to higher level
authorities. Proponents of a nature-centered frame identified threats such as motorized use and
land development, prioritized management actions associated with protection against land use
and trusted higher level authorities and park managers.

These results point to large differences in the reasoning behind nature conservation.
Nevertheless, the participants’ shared trust in the stakeholder council and in the local
decision-makers regardless of conservation frame, which suggests that these institutions have
a potential as collaborative arenas that can solve emerging conflicts.

Keywords: protected area governance, biological diversity, public participation, PADDD,
ecosystem services, socio-ecological systems
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1. Introduction

Since its emergence in the 60’s the ultimate goal of conservation science has been to protect
nature and to halt the accelerating loss of biological diversity. During the course of time,
multiple frames of conservation have emerged, rooted in different views of the relationship
between people and nature (Mace, 2014). The way conservation is framed has implications
for how we understand the conservation problem and envision its solution, what knowledge
and evidence we perceive as legitimate for taking conservation actions, and whom we trust to
undertake such actions (Buijs et al., 2011; Mace, 2014). This is well illustrated by the recent
debate about “new conservation” promoting more human-centered conservation frames where
nature’s contribution to people has been given a more prominent role than protection of nature

for its own sake (Doak et al., 2015; Kareiva and Marvier, 2012; Soulé, 2013).

People use frames to organize and make sense of knowledge and experience, to reduce
complexity, to guide and justify actions and to mobilize others (Gray, 2003a; van Gorp,
2007). Framing entails selecting and thus highlighting pieces of information about an issue
(Entman, 1993), leading individuals to form their opinions based on certain considerations
while disregarding others (Druckman, 2001). For instance, framing a conservation initiative
as a means to improve ecological quality is likely to result in different considerations than if
the conservation initiative is framed as enhancing landscape aesthetics (Buijs, 2009; Buijs et
al., 2011). A frame has a central organizing idea, asserts what facts, events and experiences
are relevant for understanding the situation and proposes the solution to the problem (Buijs et
al., 2011). A policy frame is thus defined as “an organizing principle that transforms
fragmentary or incidental information into a structured and meaningful policy problem, in
which a solution is implicitly or explicitly enclosed.” (Apostolopoulou and Paloniemi, 2012

and citations therein).
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Traditional (nature-centered) conservation practitioners seek the “long term viability of
natural communities, which implies persistence of diversity with little or no help from
humans” (Soulé, 1985). Traditional conservation underscore the importance of species
diversity to secure ecosystem functioning over time, e.g. its productivity, stability, invasibility
and nutrient dynamics (Soulé, 2013; Tilman et al., 2014). They argue that species extinction is
virtually irreparable (i.e., nature is fragile; Doak et al., 2015) and that non-human nature
should be respected and protected because it is the right thing to do (Batavia and Nelson,
2017; Cafaro and Primack, 2014). Traditional conservation focuses on strict protection of
wilderness and species through for instance, establishing protected areas that regulate
peoples’ access to the area (Minteer and Miller, 2011). Mace (2014) further separate nature-
centered conservation into distinct frames, namely, “nature for itself” focusing on wilderness
and preservation of ecosystems separate from people and “nature despite people” which aims
to reverse or reduce threats to species and habitats from humans through population

monitoring and management.

New (human-centered) conservation practitioners argue that new, innovative approaches must
be adopted because conventional conservation has not been sufficient for halting biodiversity
loss (Marvier, 2014). New conservation focuses on nature’s ability to rebound from
perturbations such as overharvesting, oil spills and deforestation (Kareiva and Marvier, 2012;
Marvier, 2014), that species loss also is a part of evolution and can be compensated for by the
rise in non-native species and through hybridization between native and non-native species
(Thomas, 2013). Exclusionary conservation has failed to attain widespread societal support
and therefore conservation practitioners should adopt human-centered arguments, such as
focusing on improving human welfare by maximizing the benefits provided by nature through
ecosystem services (Kareiva and Marvier, 2012; Marvier and Wong, 2012; Palomo et al.,

5
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2014), seeking solutions that have community support (Cudney-Bueno and Basurto, 2009;
Game et al., 2011) and enhancing biodiversity and livelihoods simultaneously (Ball and
Brancalion, 2016; Caputo et al., 2005; Scanlon and Kull, 2009). New conservation as such
entails conservation in working landscapes, engaging with markets and corporations, and
integrating conservation with development (Igoe and Brockington, 2007; Kareiva et al., 2007;
Kareiva and Marvier, 2012; Salafsky et al., 2001). Mace (2014) divides human-centered
conservation frames into “nature for people” which recognizes how ecosystems are important
for human welfare through the goods and services provided by nature, and the “nature and
people” conservation frame that conceptualizes people and nature as socio-ecological systems
where people, culture and institutions are an integrated part through their use, modification

and care for nature (Fischer et al., 2015).

Protecting land is among the primary tools used to halt biodiversity declines globally, but
concurrently with the exponential increase in protected areas (Watson et al., 2014), there are
also examples of loss and downgrading of protected land (Mascia and Pailler, 2011; Symes et
al., 2016). The threat of PADDD - protected area downgrading (the relaxing of restrictions of
human activities), downsizing (loss of protection for part of the area through legal boundary
change) and degazettment (loss of protection for the entire area) has come to the attention of
the conservation community in later years (Mascia and Pailler, 2011). Research shows that
access to and use of natural resources like industrial-scale resource extraction and
development, local land pressure and land claims and conservation planning are the main

reasons for PADDD (Cook et al., 2017; Mascia et al., 2014; Mascia and Pailler, 2011).

When people frame issues very differently, cooperation to reach conservation goals can be

difficult (Gray, 2004; Shriver and Peaden, 2009). Mace’s conservation frames describe how
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conservation is framed by science and policy, but these frames may diverge from local actor’s
understandings, and thus fail to resonate with actors that are affected by conservation
initiatives. Framing protection through the lens of “nature for itself”, for example, where
people are kept out of protected areas, may not resonate well with local residents who have
used the designated sites for activities such as small-scale harvest through generations. This
may incite people to mobilize to loosen protected area restrictions or revoke the protection

status (Gray, 2003b).

Public acceptance or support for protecting land is more likely if the way conservation is
communicated resonates with the target audience (i.e., makes conservation seem natural and
familiar; Benford and Snow, 2000; Gamson and Modigliani, 1989). The resonance of a frame
is improved when there is consistency between the claims made and the actions proposed, it
aligns with real-world events and its advocates are trusted, knowledgeable and persuasive
(Benford and Snow, 2000; Hanke et al., 2002). Also relevant is how important the beliefs,
values and ideas of the frame are to people and whether the frame is congruent with people’s
everyday lives and the cultural context (Benford and Snow, 2000; Jacobs and Buijs, 2011).
For example, Buijs et al., (2011) found that a local protest group was more effective at
mobilizing support for their frame of a conflict over national park management than a national
nature conservancy agency. The protest group was more in tune with local views of nature,
focusing on scenic beauty, personal attachment and the vitality of healthy trees and animals,
whereas the agency framed the conflict as a dispute over the best means to achieve pre-
determined goals based on ecological knowledge, which, among other things, meant
removing an invasive tree species. Because the goals had been set, the agency maintained that
residents only needed to be informed, whereas the local protest group asserted that residents

should be involved the decision-making process because of the diverging views of the plan.
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In this study we asked how the four frames of nature conservation proposed by Georgina
Mace (2014) (i.e.; i) nature for itself, ii) nature despite people, iii) nature for people and iv)
people and nature) resonated with the views held by the participants on local stakeholder
councils appointed by protected area management authorities in Norway. Furthermore, we
asked the stakeholders about their concerns with respect to different human activities as
threats to conservation values, their prioritized management actions and their trust in
protected area governance actors. Finally, we included a question about their acceptance for
protected area downgrading for the sake of public or economic interests. We used multivariate
statistics to identify coherent patterns between the different stakeholder groups’ concerns,
priorities and trust, and investigated how this pattern was related with their conservation

frame and their acceptance of protected area downgrading.

The study participants were members of advisory councils involved in community-based
conservation of protected areas. Local protected area boards composed of elected politicians
currently hold decision-making authority following a nation-wide decentralization reform in
2009 (Engen and Hausner, 2017; Hovik and Hongslo, 2017; Aasen-Lundberg, 2017) and the
task of the advisory councils is to inform these local boards. The reform was the result of
decades of conflicts between national conservation agencies and local stakeholders (Fauchald
and Gulbrandsen, 2012; Fedreheim, 2013; Overvag et al., 2016; Aasen-Lundberg, 2017) and
the rationale behind it was to reduce tension by creating a sense of ownership to the protected
areas and incorporate local knowledge in decision-making to a greater extent (St. prp. 1 2009-

2010).
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2. Research Design and Method

We developed a questionnaire to elicit which conservation frame, among the four frames
developed from Mace, stakeholders perceive as the best way to approach environmental
problems, and i) stakeholders’ concerns with respect to the impacts from various human
activities, ii) their management priorities, iii) their trust in management authorities and iv)
their acceptance for downgrading of the protected area. We included members of 11 different
Norwegian protected area advisory councils; one large advisory council covering 14 protected
areas in Northern Norway and ten councils covering 42 protected areas in the south (Table
Al). The protected area managers in the study areas gave feedback on the questionnaire and
provided contact information to council members. The survey took place from mid-March to
June 2016. The 201 participants received an e-mail with instructions and a link to access the
survey online and had three weeks for completion. The survey initially included a mapping
section, which made it too comprehensive. To increase the response rate we decided to send
the survey a second time only with the questionnaire. Participants could request a paper copy,
which we sent per mail with prepaid postage. After the second three-week deadline passed,
we telephoned those who had not completed the questionnaire as a reminder and sent a text

message to those that we did not reach by telephone.

To assess participant characteristics, we asked participants to report their gender, year of
birth, the duration of their membership and whether they had any other experience from
protected area management. We then asked the participants to select the interest groups they
primarily represent (Table 1). They could choose between nine different stakeholder groups
and one open category that allowed them to specify the interest group themselves. They could
check all the groups that applied to them. Next, we asked them to rate nine different potential

threats to conservation goals developed from Auditor General (2006), plus an open category

9
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on a five point Likert scale from very low to very high threat and also including a “no
opinion” option (To what degree do you believe that the conservation values are threatened
by the categories listed?; Table 1). Further, we asked them to indicate their acceptance of the
damage or destruction of protected areas for economic development (which we termed
downgrading) as either forbid, partly accept or accept (Economic development sometimes
causes the damage or destruction of protected areas. Which of the following statements are
closest to your opinion?; Table 1), and to select one of four conservation frames (developed
from Mace 2014) that mostly agreed with their own view of conservation (There are different
ways to address environmental problems. How do you think environmental problems are
approached most efficiently?; Table 1). Then, we asked if they, out of 16 management actions
and an open category, could select those management actions they would prioritize if they
held decision-making power (What would be your main priorities if you were granted
decision-making power over protected areas?; Table 1). They could check all the groups that
applied to them. Finally, we asked them to rate their trust in seven actors involved in
protected area governance on a five point Likert scale from very low trust to very high trust,
including a “no opinion” category (How would you rate your level of trust in these protected

area governance actors?; Table 1).

10



246  Table 1. Variables from questionnaire responses used in the multiple factor analysis.

Variable group Type Variables
Stakeholder group Categorical Property owners, Hunting and fishing, Livestock, Tourism,
(yes, no) Recreation, Industry/forestry, Public authority, Cultural heritage,
Nature conservation
Threats to Continuous Disturbance in buffer zone
conservation (Very low Woodland expansion
objectives Low Alien species

Neither/nor

Climate-change

High Overharvesting
Very high) Pollution
Land development
Motorized vehicle use
Traffic
Protected area Ordinal:
downgrading
Forbid (1) This is not acceptable because these are our most important
nature protection areas
Party This is only acceptable when it is in the public’s interest and if the

acceptable (2)

Acceptable (3)

damage is fully compensated for

This is acceptable because economic development takes
precedence

Conservation frames

Nature-centered

Categorical:

Nature for
itself

Nature despite

Human activity should be kept outside the protected areas

Environmental condition and threats should be monitored and

people wildlife populations managed in order to avoid negative effects
of human activity
Human-centered Nature for The great diversity of benefits provided by nature which humans
people depend on should be mapped and the costs to society if we lose
these benefits should be measured
People and Nature should, to a greater extent, be viewed as shaped by
nature human use and focus should be placed on the interrelationships
between nature and culture
Management Categorical Reduce land development (e.g., houses, roads, power lines)
priorities (ves, no) Prevent further land development

Reduce traffic in sensitive areas

11
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255
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258
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260

Increase biodiversity by protecting wilderness

Prevent further loss of biodiversity

Facilitate traditional recreation

Facilitate nature-based environmentally friendly tourism
Protect cultural heritage and -landscapes

Facilitate modern recreation (e.g., kiting, alpine, rafting)
Maintain traditional grazing and hay-making

Facilitate modern, economically sustainable farming
Facilitate commercial tourism

Facilitate access for disabled people

Improve conditions for reindeer herding

Balance economic development and environmental protection
Secure the interests of land owners and other stakeholders

Trust in protected Continuous Municipality, Local protected area board, Park managers, County
area governance (Very low administration, Environmental Agency, Ministry of Climate and
actors Low Environment, Advisory Council members

Neither/nor

High

Very high)

Statistical analyses

Here, we assessed the interrelationship between stakeholder groups’ perceptions of protected
area management using four groups of variables; namely stakeholder group (9 variables),
management priorities (16 variables), perceived conservation threats (9 variables) and trust in
management authorities (7 variables). To reduce the dimensionality and to explicitly assess
these relationships, we performed a Multiple Factor Analysis (MFA). Our approach was

exploratory and we did not have any a priori expectations about results.

Multiple factor analysis (MFA) can be used with groups of variables, continuous or
categorical that are collected on the same unit of analysis (e.g., individuals). The aim is to
discover the main underlying structure in the data that is grouped into sets of variables (Abdi
and Valentin, 2007). In other words, by using MFA we can include multiple indicators/items
for each of the four groups of variables (e.g., stakeholder representation, trust, perceived

threats and priorities) to discover how they are interrelated. The analysis allows us to identify

12
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the major patterns among stakeholders with respect to who they represent, what they perceive
as threats to conservation objectives, how they would prioritize management and which
protected area authority they trust the most to represent their views. To visualize how
acceptance of downgrading and conservation frames were related to the axes, we included
them as supplementary variables. Supplementary variables are projected on the axes, but are
not involved in the construction of the dimensions. There are two main steps to a MFA. First,
a Principle Component Analysis (PCA) or a Correspondence Analysis (CA) is performed on
the distinct groups of variables. These tables are normalized by dividing their content by the
square root of the first eigenvalue obtained in the PCA/CA. In the second step, the normalized
data sets are combined into one, and a global PCA is then performed on this data (Abdi et al.,
2013; Abdi and Valentin, 2007). The result is multiple factors that each explain a decreasing

proportion of the total variation (Pocock et al., 2017; Schmidt et al., 2015).

Our four groups of variables correspond with the questions posed in the questionnaire (see
Table 1). For the few participants who reported stakeholder groups other than the ones
specified, we were able to merge them with existing categories. The open category related to
management actions did not reveal actions that were not captured by the specified items. We
removed ten participants whose answers we consider too incomplete for the statistical
analysis. The remaining dataset comprised of 83 respondents. Recognizing that threat and
trust are ordinal variables we treated them as continuous and not categorical in this study,
which was also done by Young et al., (2013), as this almost doubled the variation explained in
the first two dimensions while providing approximately the same results. Imputed values were
inserted for missing observations in the threat and trust categories (either because the
participant chose the “no opinion” category or they did not to respond to the question). We
used the median response as the imputed value. For the threat category we imputed 51 out of

13



285 747 answers. For the trust category we imputed 25 out of 581 answers. In an MFA, the
286  distance from the origin reflects the contribution of the variable to the dimension, i.e.
287 increasing distance increases the contribution. Using the median as the imputed value will

288  accordingly have little effect on the end results.

289  There are several ways of selecting the number of dimensions that adequately reflects the

290 variability in the data. We chose the conservative number of two dimensions, which adhered
291  to the rule of thumb that suggests selecting the dimensions with eigenvalues larger than 1

292  (Pocock et al., 2017), as there is a risk that dimensions with eigenvalues less than 1 account
293  for less variability than a single variable. An element (individual or variable) with a cos? close
294  to 1 signifies that the element is well projected on the axis, which means that the distances

295  between these elements can be interpreted. Le et al. (2008) suggests removing elements with a
296  cos? of zero, however to aid interpretation we plotted variables where the sum of cos? of the
297  two dimensions were larger than 0.5. The MFA was performed using the package

298  FactoMineR ver. 1.36 (Husson et al., 2016) using the statistical software R (R Development

299  Core Team, 2016).

300 We tested the relationship between downgrading and the resulting MFA dimensions, and the
301 relationship between downgrading and conservation frames, using ordinal regression models
302  from the package ordinal in R (Christensen, 2015; R Development Core Team, 2016).

303 Downgrading was an ordinal variable from 1-3, where 1 is forbid, 2 is partly accept and 3 is
304 acceptable. We tested the relationship between conservation frames and the two MFA

305 dimensions using multinomial regression models from the package nnet (Ripley and

306  Venables, 2016). In all the models we controlled for participant demographics (age and

307 gender). Because only two participants supported the “nature for itself” frame, these were

14
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removed from the analyses along with those who did not have an opinion. Model selection
was performed by minimizing the AICc, which is a model selection criteria that balances
model complexity with a goodness of fit measure. AICc is an extension of AIC, which
includes an extra penalty for the number of variables to reduces the risk of overfitting with

small sample sizes (less than 40 data points per parameter; Burnham and Anderson, 2004).

Prior to the MFA, we performed exploratory analyses of the data focusing on differences
among interest groups, threat assessments, and priorities depending on conservation frames
and downgrading attitudes. We used the chi-squared test and the Fisher’s Exact test (when
cell counts were lower than 5) to assess whether conservation frame was related to attitudes
towards downgrading, and whether conservation frames and attitudes were related to
priorities, threat assessments, trust and participant demographics (age, gender and
education).The chi-squared test assesses if there is a significant difference between the
expected frequencies (i.e., equal proportions) and observed frequencies, where expected
frequencies are the row total times the column total and divided by the grand total. The chi-
square statistic sums the squared differences between the observed and expected counts
divided by the expected count for all table cells. The larger the chi-square statistic, the greater
the probability that there is a significant association (Crawley, 2007, p. 303). Low expected
values inflate the chi-squared test statistic and in such cases Fisher’s test is reccommended

(Crawley, 2007, p. 308) .

3. Results

3.1.1 Response rate and participant characteristics

We received 93 questionnaires and attained a response rate of approximately 46 %. Seven

participants chose the paper version. Over half of the participants had higher education (67%),
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the average age was 55 years and most participants were men (71%). The high portion of
male participants reflected the highly gender-biased representation on the advisory councils
(see table Al). The participant’s average length of advisory council membership was 3.5
years (max. 17 years). Half (51%) had prior experience from protected area management. The
interests of property owners were represented by most participants (42%), followed by
hunting/fishing and recreation (both 26%), livestock grazing (22%), tourism and conservation
(both 18%), public authority and cultural heritage (both 10%) and industrial development
(8%). This distribution of interest groups was relatively similar to the distribution of interest

groups among all the members of the advisory councils included in the study (Table A2).

3.1.2 Conservation frames
Most participants chose the “nature and people” (44%) or the “nature despite people” (47.6%)

as the frame for conservation practice and science. “Nature for people” and “nature by itself”
was selected by very few (6.1% and 2.4%, respectively). These were merged into human-
centered (nature and people, nature for people) and nature-centered (nature by itself, nature

despite people) frames which were thus chosen by 50% each.

3.1.3 Protected area downgrading
According to 31% of the participants, downgrading was acceptable because economic

development takes precedence, whereas 42% found downgrading acceptable only when it is
in the public’s interest and if the damage is fully compensated for. Downgrading was not

acceptable to 25%.

3.1.4 Conservation frame and downgrading
Among the participants who favored a human-centered frame, 12% wanted to forbid

downgrading, 44% found it partly acceptable and 44% found it acceptable. In contrast, among

the participants who favored a nature-centered frame, 17% accepted downgrading, 41% found

16
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it partly acceptable and 41% preferred to forbid downgrading (Figure 1; 5> = 11.414, df =2, P

= 0.0033).

B Forbid DPartly acceptable Acceptable
50

40
30

%

20

10
. 18 18 17 7
0

Human Nature

Figure 1. Conservation frames and attitudes towards protected area downgrading (sample
size is written on the columns, n = 82).

3.1.5 Descriptive statistics
The majority of the participants who represented conservation interest (75%), public

administration (73%), cultural heritage (67%), tourism (57%) and recreation (57%) favored a
nature-centered frame (Figure Ala). A human-centered frame was favored by the majority of
the participants who represented industry (71%), property owners (71%) and livestock
grazing (65%; Figure Ala). Downgrading was not acceptable to the majority of the
participants from conservation (69%) and public administration (55%; Figure Alb). Property
owners, followed by livestock and hunting were the interest groups with the highest
proportion of participants who accepted downgrading (50%, 47% and 41% respectively;

Figure Alb).
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Woodland expansion was viewed as a high to very high threat, and overharvesting, alien
species and pollution was viewed as a very low to low threat by a large proportion of the
participants, irrespective of their conservation frame (Table A4). A high proportion of the
participants remained neutral with regards to climate change (Tables A4, A5). The main
differences in threat assessments among participants with diverging conservation frames and
downgrading attitudes, revolved around the degree to which human activity on site was
considered a threat or not, namely land development, motorized use, traffic in vulnerable

areas and disturbance in the buffer zone (Tables A4 and A5).

Maintaining grazing and hay-making was prioritized by the highest number of participants (n
= 39), followed by traditional recreation (n = 30), reduce traffic in vulnerable areas (n = 28),
and maintain biodiversity (n = 27, Figure A2). The main differences in management priorities
among participants with diverging conservation frames and downgrading attitudes revolved
around restricting land development, increasing biodiversity, reducing traffic, modern farming

and securing local stakeholder’s interests (Figure A2, Tables A6, and A7).

The participants reported different levels of trust in governance actors depending on their
conservation frame and downgrading attitudes. Trust in managers and higher-level
environmental authorities were higher among those who favored a nature-centered frame and
wanted to forbid downgrading (Tables A8, A9). Those who wanted to forbid downgrading
also had a lower level of trust in the municipality (Table A9). There were no significant
differences between the groups concerning trust in local boards and advisory councils (Tables

A8 and A9).

The participants’ demographics were not associated with conservation frame or downgrading

attitudes (Table A10).
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3.2.1 Multiple factor analysis
The first and second dimensions of the MFA analysis explained 15.4% and 8.5% of the total

variation in the dataset comprising 4 groups and 66 variables. The four groups of variables
contributed a similar proportion to dimension one (21-29%). High values of dimension one
reflected: the stakeholders representing nature conservation (Figure 2a), the management
priorities associated with reducing land development and increasing biodiversity (Figure 2b),
a range of conservation threats, but especially land development, motorized vehicle use and
disturbance in the buffer zone (Figure 2c), and trust in regional and national environmental
authorities along with the park managers (Figure 2d). Low values of dimension one reflected:
the stakeholder group property owners (Figure 2a), the management priorities maintaining
traditional grazing and hay-making, securing the interests of land owners and facilitating
modern farming (Figure 2b), the conservation threat woodland expansion (Figure 2c) and trust

in the municipality (Figure 2d).

Stakeholder group contributed 60% to the second dimension, followed by priorities (22%),
threats (16%) and trust (11%). The stakeholder groups hunting and fishing and livestock
grazing contributed to this dimension (Figure 2a), they prioritized cultural heritage (Figure
2b), and had low trust in environmental agencies as indicated by low values along this axis
(Figure 2d). Also worth noting is that property owners were the stakeholders that overall rated

threats the lowest (Figures 2a and d).

To visualize how conservation frames (human- versus nature-centered) and downgrading
(forbid, partly acceptable, and acceptable) were related to the two dimensions, they were
included as supplementary variables (blue squares in Figure 2a and b). The two variables were

mainly explained by dimension 1, in which a high value was associated with a nature-centered
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421  frame and an attitude to forbid downgrading, while a low value was associated with

422  acceptance of downgrading and a human-centered frame.
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Figure 2. Multiple factor analysis showing the two first dimensions and the contribution of the variable groups a) stakeholders, b) management
priorities, c) conservation threats and d) trust in protected area governance actors. The supplementary variables conservation frame (human
versus nature centered) and downgrading (forbid, partly acceptable, and acceptable) are represented by blue squares. Only elements with a
cos? larger than 0.5 are plotted in figures a and b to aid interpretation of the plot. Few elements in the variable groups threat and trust had a
cos? higher than 0.5 (however all were higher than zero) so figures c and d show all elements in these groups.
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3.2.2. Regression models
The most parsimonious model for the relationship between downgrading and MFA

dimensions was DOWNGRADING ~ MFA.DIM1 + MFA.DIM2. Age and gender were
removed. There was a highly significant negative relationship between dimension one and
acceptability towards downgrading (-1.26, SE = 0.22, P < 0.000), i.e., participants who
accepted downgrading had low scores of dimension one. Dimension two was not significant (-
0.29, SE = 0.20, P = 0.151). The most parsimonious model for the relationship between
downgrading and conservation frame was DOWNGRADING ~ FRAME. Age and gender
were removed. The acceptance of downgrading was significantly higher for participants who
preferred the people and nature conservation frame (1.57, SE = 0.469, P = 0.008) compared
with the reference level nature despite people. The difference between the reference level and
nature for people was not significant (1.242, SE = 0.92, P = 0.179). The most parsimonious
model for the relationship between conservation frame and MFA was FRAME ~ MFA.DIM1.
Age, gender and MFA.DIM2 were removed (see tables A1l and A12 for model selection and
model output for the three models). The log odds that the participants preferred the people and
nature conservation frame decreased with increasing values of MFA.DIM1 (-0.924, SE =

0.28, P <0.000).
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Figure 3. Average values (SE) of the first dimension of the multiple factor analysis by a)
attitudes towards downgrading, b) opinions about the best way to frame conservation, and
c) the proportion of the participants who accept, partly accept and reject downgrading by
conservation frame. The number of participants is written on the figures.
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These results are visualized in Figure 3. Participants who wanted to forbid downgrading had a
much higher average of the first MFA dimension than those who accepted downgrading
(Figure 3a). Participants who preferred a nature despite people frame of conservation had on
average high values of dimension one, whereas participants who preferred a people and nature
frame of conservation had low values of the same dimension (Figure 3b). Few people who
wanted to forbid downgrading preferred the people and nature frame and vice versa, few

people who accepted downgrading preferred the nature despite people frame (Figure 3c).

4. Discussion

Conservation frames resonated differently among our stakeholders. A human-centered frame
resonated with half of our study participants while a nature-centered frame resonated with the
other half. Participants also had diverging perceptions of human threats to conservation
values, conservation priorities and trust in management authorities, and these views were
related with both their opinions about the best way to frame conservation and their attitudes

towards protected area downgrading for economic development.

Participants who preferred a human-centered frame had a high acceptability towards protected
area downgrading. They prioritized management actions related to human use, namely
facilitating traditional grazing and haymaking to address the threat of woodland expansion,
and securing local interests and modern farming. They were likely to represent property
owners and to place most faith in local governments who are generally viewed as proponents
of local development (Daugstad et al., 2006). Participants who preferred a nature-centered
frame had a lower acceptability towards downgrading protected areas. They saw nature as
threatened by human activities, such as land development, motorized use and disturbance, and
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proposed actions to increase biological diversity and to reduce threats from land use changes.
They were mainly represented by conservation interests and placed most faith in higher level
environmental authorities whose main concern is nature conservation. These results suggests
relatively large differences in the reasoning behind nature conservation among the members

of advisory councils.

Our results also point to areas of agreement. Woodland expansion was viewed as a threat to
conservation objectives by the majority of the participants, albeit slightly more so by
proponents of a human-centered frame, and maintaining traditional hay-making and grazing
was prioritized by a large proportion of the participants (roughly half) irrespective of frame
views. Livestock grazing is relevant due to its role in maintaining certain types of biodiversity
and ecosystem services (Austrheim et al., 2016). Studies have found that the local people
residing next to protected areas in Norway also have favorable attitudes towards livestock
grazing (Engen et al., 2017) and that Norwegians have an affinity towards cultural landscapes

(Steen Jacobsen and Tgmmervik, 2016).

Similar results to our study were found by Marvier and Wong (2012). They asked US
residents to choose between a human-centered frame (nature’s benefits to people) and a
nature-centered frame (nature’s intrinsic value) as reasons to conserve nature. The results
showed that nature’s intrinsic value resonated with participants who perceived themselves as
strong environmentalist, while non-environmentalists preferred “nature’s benefit to people”.
The authors concluded that conservation should focus on a human-centered frame rather than
a nature-centered in order to gain additional supporters. However, as witnessed, different
conservation frames entail different sets of expectations for what conservation should be,
what should be prioritized, and who should undertake such actions and following a human-
centered trajectory harbors some risks. The main ones are summarized by Kareiva (2014) and
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include “[...] approaches that treat protected areas as something other than walled-off
fortresses may be less effective at biodiversity conservation; working with corporations and
resource extractors may increase environmental degradation relative to hard-line efforts to
halt development altogether; and emphasizing nature for the self-interest of people may

weaken support for conservation.”.

Out of the four frames, our study participants only responded to two — nature despite people
and nature for people. The nature for itself frame resonated with very few of our respondents.
Keeping people out of protected areas is a difficult task to accomplish in practice, as
Norwegians enjoy a strong public right of access and are generally free to roam on
uncultivated fields both inside and outside protected areas (Kaltenborn et al., 2001). This is a
practice which is deeply rooted in Norwegian identity (Ween and Abram, 2012). The nature
despite people frame could resonate more with participants who are comfortable with a strong
reliance in a professional bureaucracy and natural science-based policy and practice, which
despite widespread decentralization efforts remains to this day (Overvag et al., 2016). Very
few chose the nature for people frame. Since the majority of Norwegians are familiar with
ecosystem services (Kaltenborn et al., 2016), a lack of understanding does not seem to be the
issue. The reason is more likely that the participants favored an approach where their own
activities have a natural place in the system, as proponents of a nature for people frame were
dominated by property owners and people representing livestock grazing, who likely have

strong cultural ties to the areas.

There are many factors that can explain skeptical attitudes towards biodiversity conservation
and protected areas. Previous studies have found significant differences relating to
Norwegians’ views of nature as resilient rather than fragile, a lack of trust in science,

favorable attitudes towards local-decision making, dependency on natural resources, gender,
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age and education (women, young and educated people more in favor; Fedreheim and Blanco,
2017; Kaltenborn et al., 2016; Kvernenes, 2017; Listhaug and Jakobsen, 2007; Seippel et al.,
2012; Seippel and Strandbu, 2011). People also tend to believe that biodiversity loss is a
greater problem further away than locally and faces greater threat in the future than at present
(European Commission, 2013; Listhaug and Jakobsen, 2007). We confirm some of these
results as property owners, livestock farmers, hunters and fishers, were most skeptical to
protection and were the ones with lowest trust in higher-level environmental authorities, and
were well represented among our study participants. The proportion who accepted
downgrading was much higher among our study participants than among European citizens.
In a survey from 2013, which included 25 573 respondents from various social and
demographic groups in 28 European countries downgrading was only acceptable to 9%, partly
acceptable to 42% whereas 45% thought downgrading should be forbidden (European
Commission, 2013). Similarly, Seippel et al., (2012) found that 8.8% of Norwegians were
opposed biodiversity protection, 50% were neutral and 40.7% supportive. We did not find an
effect of gender and age on downgrading attitudes in study. This could be caused by the low

number of women and young participants in our sample.

The relatively high proportion that accepted protected area downgrading for the sake of public
or economic development might suggest that local resistance towards conservation remains
despite the nationwide community-based conservation reform. Because we did not measure
the participants’ attitudes before the reform we cannot say if attitudes were more unfavorable
and have improved as a result of the reform. Trust plays an important role in cooperation
(Henry and Dietz, 2011) and the reform does seem to have established local decision-making
boards and stakeholder councils that are deemed appropriated among stakeholders with
contrasting views of conservation.
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Limitations
We applied a descriptive, polling approach to our attitude measure (Manfredo, 2008) and our

study only included one item for assessing participant’s attitudes towards protected areas.
This item was adopted from European Commission (2013) and was included in order to be
comparable with this standardized European survey. The question concerns protected areas in
general, and it could also have been relevant to assess more context specific attitudes (e.g.,
explicitly asking about attitudes towards the protected areas that they are involved in
governing), as the more specific attitudes are considered more related with behavior
(Heberlein, 2012). Other more theoretical approaches could provide more in-depth knowledge

of the thought processes that affect actual behavior (Ajzen, 1991; de Leeuw et al., 2015).

Another limitation is the use of pre-selected survey items which restricts the responses that
the participants can make compared with a situation with more open-ended prompts (Gould et
al., 2015; Tadaki et al., 2017). Our survey items were constructed from literature (reports,
scientific publications), own experience and by consulting park mangers. Another, perhaps
more comprehensive way would be to draw out perspectives by analyzing discourses (Asah et
al., 2012). We tried to mitigate these limitations by providing the participants with the
possibility to add categories to the survey items for the stakeholder group, perceived threats
and management priorities, which did not reveal perspectives that could not be incorporated

into the already existing categories.

Management implications
We found large differences among local stakeholders with respect to how want to frame

conservation and their attitudes towards protected areas. Those in favor of a human-centered
conservation frame and protected area downgrading were largely represented by property
owners and stakeholder engaged in livestock farming, hunting and fishing. These interest

groups made up a large proportion of the advisory council members, while conservation
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interests, women and younger people were proportionally fewer. A broader representation on
advisory councils might be necessary if the goal is to reflect the concerns of the wider public
and balance conservation with local interests. Having similar views of appropriate forums for
management and dispute resolution is valuable for conflict management (Gray, 2003b). As a
large proportion of the participants rated their trust in local protected area boards and advisory
council members relatively high, and there was no significant difference between frame views
and trust in these governance actors, they seem to have the potential to become important
collaborative arenas. However, at the moment local decision-makers rate the functioning of
stakeholder advisory councils as much higher than the stakeholders themselves (Aasen-

Lundberg and Hovik, 2017) and this discrepancy warrants greater attention.

5. Acknowledgements
We are very grateful to all the participants for taking the time to take part in the survey and to

the park managers’ for commenting on the questionnaire and for providing us with contact

information.

Funding: This work was funded by CultES — Assessing spatially explicit cultural ecosystem
services for adaptive management in the Alpine North, Norwegian Research Council nr.

230330/E50/2014.

6. References

Abdi, H., Valentin, D., 2007. Multiple Factor Analysis ( MFA ) [WWW Document]. URL
http://www.utdallas.edu/~herve/Abdi-MFA2007-pretty.pdf

Abdi, H., Williams, L.J., Valentin, D., 2013. Multiple factor analysis : principal component analysis for
multitable and multiblock data sets. WIREs Comput Stat. doi:10.1002/wics.1246

Ajzen, |., 1991. The theory of planned behavior. Orgnizational Behav. Hum. Decis. Process. 50, 179—
211. doi:10.1016/0749-5978(91)90020-T

Apostolopoulou, E., Paloniemi, R., 2012. Frames of scale challenges in finnish and Greek biodiversity

30



608

609
610
611

612
613

614
615
616
617

618
619
620

621
622

623
624
625

626
627

628
629
630

631
632

633
634

635
636
637

638

639
640
641

642
643

644
645

conservation. Ecol. Soc. 17. doi:10.5751/ES-05181-170409

Asah, S.T., Bengston, D.N., Wendt, K., Devaney, L., 2012. Prognostic Framing of Stakeholders’
Subjectivities : A Case of All-Terrain Vehicle Management on State Public Lands. Environ.
Manage. 49, 192-206. doi:10.1007/s00267-011-9756-7

Auditor General, 2006. The Auditor General’s examination into the work on mapping and monitoring
biological diversity and protected are management [In Norwegian]. Doc. 3 100.

Austrheim, G., Speed, J.D.M., Evju, M., Hester, A., Holand, @., Loe, L.E., Martinsen, V., Mobzk, R.,
Mulder, J., Steen, H., Thompson, D.B.A., Mysterud, A., 2016. Synergies and trade-offs between
ecosystem services in an alpine ecosystem grazed by sheep — An experimental approach. Basic
Appl. Ecol. 17, 596—608. doi:10.1016/j.baae.2016.06.003

Ball, A.A., Brancalion, P.H.S., 2016. Governance challenges for commercial exploitation of a non-
timber forest product by marginalized rural communities. Environ. Conserv. 43, 208—-220.
do0i:10.1017/50376892916000072

Batavia, C., Nelson, M.P., 2017. Heroes or thieves? The ethical grounds for lingering concerns about
new conservation. J. Environ. Stud. Sci. 7, 394-402. doi:10.1007/s13412-016-0399-0

Benford, R.D., Snow, D.A., 2000. The framing processes and social movements_An overview and
assessment. Oxford, UK, Malden, USA and Carlton, Australia.
doi:10.1111/b.9781405124331.2007.x

Buijs, A., 2009. Lay People’s Images of Nature: Comprehensive Frameworks of Values, Beliefs, and
Value Orientations. Soc. Nat. Resour. 22, 417-432. doi:10.1080/08941920801901335

Buijs, A.E., Arts, B.J.M., Elands, B.H.M., Lengkeek, J., 2011. Beyond environmental frames : The social
representation and cultural resonance of nature in conflicts over a Dutch woodland. Geoforum
42,329-341. doi:10.1016/j.geoforum.2010.12.008

Burnham, K.P., Anderson, D.R., 2004. Multimodel inference: Understanding AIC and BIC in model
selection. Sociol. Methods Res. 33, 261—304. doi:10.1177/0049124104268644

Cafaro, P., Primack, R., 2014. Species extinction is a great moral wrong. Biol. Conserv. 170, 1-2.
doi:10.1016/j.biocon.2013.12.022

Caputo, F.P., Canestrelli, D., Boitani, L., 2005. Conserving the terecay (Podocnemis unifilis,
Testudines: Pelomedusidae) through a community-based sustainable harvest of its eggs. Biol.
Conserv. 126, 84-92. doi:10.1016/j.biocon.2005.05.004

Christensen, R.H.B., 2015. Regression Models for Ordinal Data. Package ordinal. An R package. 1-22.

Cook, C.N., Valkan, R.S., Mascia, M.B., McGeoch, M.A,, 2017. Quantifying the extent of protected-
area downgrading, downsizing, and degazettement in Australia. Conserv. Biol. 31, 1039-1052.
do0i:10.1111/cobi.12904

Crawley, M.J., 2007. The R Book. John Wiley & Sons, Ltd, Chichester, UK.
doi:10.1002/9780470515075

Cudney-Bueno, R., Basurto, X., 2009. Lack of cross-scale linkages reduces robustness of community-
based fisheries management. PLoS One 4. doi:10.1371/journal.pone.0006253

31



646
647

648
649
650

651
652
653

654
655

656
657

658
659
660

661

662

663
664
665

666
667

668
669

670
671
672
673
674

675
676
677

678
679

680
681
682

683
684

Daugstad, K., Svarstad, H., Vistad, O.1., 2006. A case of conflicts in conservation: Two trenches or a
three-dimensional complexity? Landsc. Res. 31, 1-19. doi:10.1080/01426390500448450

de Leeuw, A., Valois, P., Ajzen, I., Schmidt, P., 2015. Using the theory of planned behavior to identify
key beliefs underlying pro-environmental behavior in high-school students: Implications for
educational interventions. J. Environ. Psychol. 42, 128-138. doi:10.1016/j.jenvp.2015.03.005

Doak, D.F., Bakker, V.J., Goldstein, B.E., Hale, B., 2015. What Is the Future of Conservation ?, in:
Wuerthner, G., Crist, E., Butler, T. (Eds.), Protecting the Wild: Parks and Wilderness, The
Foundation for Conservation. Foundation for Deep Ecology. doi:10.5822/ 978-1-61091-551-9 4

Druckman, J.N., 2001. The implications of framing effects for citizen competence. Polit. Behav. 23,
225-256.

Engen, S., Hausner, V.H., 2017. Impact of Local Empowerment on Conservation Practices in a Highly
Developed Country. Conserv. Lett. in press. doi:10.1111/conl.12369

Engen, S., Runge, C., Brown, G., Fauchald, P., Nilsen, L., Hausner, V., 2017. Assessing local acceptance
of protected area management using public participation GIS (PPGIS). J. Nat. Conserv.
doi:10.1016/j.jnc.2017.12.002

Entman, R., 1993. Framing: Toward clarification of a fractured paradigm. J. Commun. Autumn, 51-58.
European Commission, 2013. Attitudes towards biodiversity. Report, Flash Eurobarom. 379.

Fauchald, O.K., Gulbrandsen, L.H., 2012. The Norwegian reform of protected area management: a
grand experiment with delegation of authority? Local Environ. 17, 203-222.
doi:10.1080/13549839.2012.660910

Fedreheim, G.E., 2013. Value creation on Norway’s green gold : an analysis of policy formulation and
implementation in the field of nature conservation. Nord University.

Fedreheim, G.E., Blanco, E., 2017. Co-management of protected areas to alleviate conservation
conflicts: Experiences in Norway. Int. J. Commons 11, 754. doi:10.18352/ijc.749

Fischer, J., Gardner, T.A., Bennett, E.M., Balvanera, P., Biggs, R., Carpenter, S., Daw, T., Folke, C., Hill,
R., Hughes, T.P., Luthe, T., Maass, M., Meacham, M., Norstrom, A. V., Peterson, G., Queiroz, C.,
Seppelt, R., Spierenburg, M., Tenhunen, J., 2015. Advancing sustainability through
mainstreaming a social—-ecological systems perspective. Curr. Opin. Environ. Sustain. 14, 144—
149. doi:10.1016/j.cosust.2015.06.002

Game, E.T., Lipsett-Moore, G., Hamilton, R., Peterson, N., Kereseka, J., Atu, W., Watts, M.,
Possingham, H., 2011. Informed opportunism for conservation planning in the Solomon Islands.
Conserv. Lett. 4, 38—46. doi:10.1111/j.1755-263X.2010.00140.x

Gamson, W.A., Modigliani, A., 1989. Media Discourse and Public Opinion on Nuclear Power : A
Constructionist Approach. Am. J. Sociol. 95, 1-37.

Gould, R.K., Klain, S.C., Ardoin, N.M., Satterfield, T., Woodside, U., Hannahs, N., Daily, G.C., Chan,
K.M., 2015. A protocol for eliciting nonmaterial values through a cultural ecosystem services
frame. Conserv. Biol. 29, 575-586. doi:10.1111/cobi.12407

Gray, B., 2004. Strong Opposition : Frame-based Resistance to Collaboration. J. Community Appl. Soc.
Psychol. 14, 166—176. d0i:10.1002/casp.773

32



685
686

687
688

689
690

691
692

693
694

695
696
697

698

699
700

701
702

703
704
705

706
707
708

709
710

711
712

713
714
715

716
717

718
719

720
721
722

Gray, B., 2003a. Framing environmental disputes, in: Lewicki, R.J., Gray, B., Elliott, M. (Eds.), Making
Sense of Intractable Environmental Conflicts.

Gray, B., 2003b. Freeze Framing: The Timeless Dialogue of Intractability Surrounding Voyageurs
National Park, in: Making Sense of Intractable Environmental Conflicts. pp. 91-126.

Hanke, R.C., Gray, B., Putnam, L.L., 2002. Differential Framing of Environmental Disputes by
Stakeholder Groups. SSRN Electron. J. doi:10.2139/ssrn.320364

Heberlein, T.A., 2012. Navigating Environmental Attitudes. Oxford University Press.
doi:10.1093/acprof:0s0/9780199773329.001.0001

Henry, A.D., Dietz, T., 2011. Information, networks, and the complexity of trust in commons
governance. Int. J. Commons 5, 188—212. doi:10.18352/ijc.312

Hovik, S., Hongslo, E., 2017. Balancing local interests and national conservation obligations in nature
protection. The case of local management boards in Norway. J. Environ. Plan. Manag. 60, 708—
724. doi:10.1080/09640568.2016.1176556

Husson, F., Josse, J., Le, S., Mazet, J., 2016. Package “ FactoMineR ”. An R package 96.

Igoe, J., Brockington, D., 2007. Neoliberal Conservation: A Brief Introduction. Conserv. Soc. 5, 432—
449,

Jacobs, M.H., Buijs, A.E., 2011. Understanding stakeholders’ attitudes toward water management
interventions: Role of place meanings. Water Resour. Res. 47. doi:10.1029/2009WR008366

Kaltenborn, B.P., Gundersen, V., Stange, E., Hagen, D., Skogen, K., 2016. Public perceptions of
biodiversity in Norway: From recognition to stewardship? Nor. Geogr. Tidsskr. 70, 54—61.
doi:10.1080/00291951.2015.1114518

Kaltenborn, B.P., Haaland, H., Sandell, K., 2001. The public right of access — some challenges to
sustainable tourism development in scandinavia? J. Sustain. Tour. 9, 417-433.
doi:10.1080/09669580108667412

Kareiva, P., 2014. New Conservation : Setting the Record Straight and Finding Common Ground.
Conserv. Biol. 28, 634-636. d0i:10.1111/cobi.12295

Kareiva, P., Marvier, M., 2012. What Is Conservation Science? Bioscience 62, 962—969.
doi:10.1525/bi0.2012.62.11.5

Kareiva, P., Watts, S., McDonald, R., Boucher, T., 2007. Domesticated Nature: Shaping Landscapes
and Ecosystems for Human Welfare. Science (80-. ). 316, 1866—1869.
doi:10.1126/science.1140170

Kvernenes, M.S., 2017. Environmental commitment among Norwegian political party members [In
Norwegian]. University of Oslo.

Le, S., Josse, J., Husson, F., 2008. FactoMineR : An R Package for Multivariate Analysis. J. Stat. Softw.
25, 1-18.

Listhaug, O., Jakobsen, T.G., 2007. Norwegians’ opinions about environment - locally and globally [In
Norwegian] [WWW Document]. Samfunnsspeilet - a J. by Stat. Norw. URL
https://www.ssb.no/natur-og-miljo/artikler-og-publikasjoner/norske-meninger-om-miljo-lokalt-

33



723

724
725

726
727

728
729

730
731

732
733

734
735
736
737

738
739

740
741
742

743
744
745

746
747
748

749
750
751

752

753

754
755
756
757

758
759
760

og-globalt (accessed 11.24.17).

Mace, G.M., 2014. Whose conservation? Science (80-. ). 345, 1558-1560.
doi:10.1126/science.1254704

Manfredo, M.J., 2008. Who Cares About Wildlife? Springer US, New York, NY. doi:10.1007/978-0-
387-77040-6

Marvier, M., 2014. A call for ecumenical conservation. Anim. Conserv. 17, 518-519.
doi:10.1111/acv.12130

Marvier, M., Wong, H., 2012. Resurrecting the conservation movement. J. Environ. Stud. Sci. 2, 291—
295. doi:10.1007/s13412-012-0096-6

Mascia, M.B., Pailler, S., 2011. Protected area downgrading, downsizing, and degazettement (PADDD)
and its conservation implications. Conserv. Lett. 4, 9-20. d0i:10.1111/j.1755-263X.2010.00147 .x

Mascia, M.B., Pailler, S., Krithivasan, R., Roshchanka, V., Burns, D., Mlotha, M.J., Murray, D.R., Peng,
N., 2014. Protected area downgrading, downsizing, and degazettement (PADDD) in Africa, Asia,
and Latin America and the Caribbean, 1900-2010. Biol. Conserv. 169, 355-361.
doi:10.1016/j.biocon.2013.11.021

Minteer, B.A., Miller, T.R., 2011. The New Conservation Debate: Ethical foundations, strategic trade-
offs, and policy opportunities. Biol. Conserv. 144, 945-947. doi:10.1016/j.biocon.2010.07.027

Overvag, K., Skjeggedal, T., Sandstrém, C., 2016. Management of mountain areas in Norway and the
persistence of local-national conflicts. J. Environ. Plan. Manag. 59, 1186—-1204.
doi:10.1080/09640568.2015.1062747

Palomo, |., Montes, C., Martin-Lopez, B., Gonzalez, J.A., Garcia-Llorente, M., Alcorlo, P., Mora,
M.R.G., 2014. Incorporating the Social-Ecological Approach in Protected Areas in the
Anthropocene. Bioscience 64, 181-191. doi:10.1093/biosci/bit033

Paloniemi, R., Vainio, A., 2011. Legitimacy and empowerment: combining two conceptual approaches
for explaining forest owners’ willingness to cooperate in nature conservation. J. Integr. Environ.
Sci. 8, 123-138. doi:10.1080/1943815X.2011.576682

Pocock, M.J.0., Tweddle, J.C., Savage, J., Robinson, L.D., Roy, H.E., 2017. The diversity and evolution
of ecological and environmental citizen science. PLoS One 12, e0172579.
doi:10.1371/journal.pone.0172579

R Development Core Team, 2016. R: A language and environment for statistical computing.
Ripley, B., Venables, W., 2016. Package “nnet” 11.

Salafsky, N., Cauley, H., Balachander, G., Cordes, B., Parks, J., Margoluis, C., Bhatt, S., Encarnacion, C.,
Russell, D., Margoluis, R., 2001. A Systematic Test of an Enterprise Strategy for Community-
Based Biodiversity Conservation. Conserv. Biol. 15, 1585-1595. doi:10.1046/j.1523-
1739.2001.00220.x

Scanlon, L.J., Kull, C.A., 2009. Untangling the links between wildlife benefits and community-based
conservation at Torra Conservancy, Namibia. Dev. South. Afr. 26, 75-93.
doi:10.1080/03768350802640107

34



761
762
763

764
765
766

767

768
769
770

771

772

773
774

775
776
777

778
779
780

781
782

783
784

785
786

787
788

789
790

791
792

793
794
795

796
797

798

Schmidt, J.1., Aanesen, M., Klokov, K.B., Khrutschev, S., Hausner, V.H., 2015. Demographic and
economic disparities among Arctic regions. Polar Geogr. 38, 251-270.
doi:10.1080/1088937X.2015.1065926

Seippel, O., De Marchi, B., Garnasjordet, P.A., Aslaksen, I., 2012. Public opinions on biological
diversity in Norway: Politics, science, or culture? Nor. Geogr. Tidsskr. J. Geogr. 66, 290—299.
doi:10.1080/00291951.2012.744091

Seippel, 0., Strandbu, A., 2011. Biological diversity as politics [In Norwegian]. Nov. Rep. 12/11 78.

Shriver, T.E., Peaden, C., 2009. Frame disputes in a natural resource controversy: The case of the
Arbuckle Simpson Aquifer in South-Central Oklahoma. Soc. Nat. Resour. 22, 143-157.
doi:10.1080/08941920801973789

Soulé, M., 2013. The “new conservation.” Conserv. Biol. 27, 895-897. doi:10.1111/cobi.12147
Soulé, M., 1985. What is conservation biology? Bioscience 35, 727-734.

St. prp. 1 2009-2010. The Norwegian national budget for the financial year 2010 [In Norwegian]. The
Ministry of Climate and Environment, Oslo, Norway.

Steen Jacobsen, J.K., Toammervik, H., 2016. Leisure traveller perceptions of iconic coastal and fjord
countryside areas: Lush naturalness or remembrance of agricultural times past? Land use policy
54, 38-46. doi:10.1016/j.landusepol.2016.01.013

Symes, W.S., Rao, M., Mascia, M.B., Carrasco, L.R., 2016. Why do we lose protected areas? Factors
influencing protected area downgrading, downsizing and degazettement in the tropics and
subtropics. Glob. Chang. Biol. 22, 656—665. d0i:10.1111/gcb.13089

Tadaki, M., Sinner, J., Chan, K.M.A., 2017. Making sense of environmental values: a typology of
concepts. Ecol. Soc. 22, art7. doi:10.5751/ES-08999-220107

Thomas, C.D., 2013. The Anthropocene could raise biological diversity. Nature 502, 7.
doi:10.1038/502007a

Tilman, D., Isbell, F., Cowles, J.M., 2014. Biodiversity and Ecosystem Functioning. Annu. Rev. Ecol.
Evol. Syst. 45, 471-493. doi:10.1146/annurev-ecolsys-120213-091917

van Gorp, B., 2007. The Constructionist Approach to Framing: Bringing Culture Back In. J. Commun.
57, 60-78. doi:10.1111/j.1460-2466.2006.00329.x

Watson, J.E.M., Dudley, N., Segan, D.B., Hockings, M., 2014. The performance and potential of
protected areas. Nature 515, 67—73. doi:10.1038/nature13947

Ween, G., Abram, S., 2012. The Norwegian Trekking Association: Trekking as Constituting the Nation.
Landsc. Res. 37, 155—-171. doi:10.1080/01426397.2011.651112

Young, J.C., Jordan, A,, R. Searle, K., Butler, A., S. Chapman, D., Simmons, P., Watt, A.D., 2013. Does
stakeholder involvement really benefit biodiversity conservation? Biol. Conserv. 158, 359-370.
doi:10.1016/j.biocon.2012.08.018

Aasen-Lundberg, A.K., 2017. Handling legitimacy challenges in conservation management : case
studies of collaborative governance in Norway. Norwegian University of Life Sciences.

Aasen-Lundberg, A.K., Hovik, S., 2017. Exploring different dimensions of legitimacy in decentralized
35



799
800

801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

821

822

823

824

825

826

conservation management in Norway, in: Handling Legitimacy Challenges in Conservation
Management - PhD Thesis. Norwegian University of Life Sciences.

36



827 7. Appendix
828

829

830 Table A.1. The number of members on each advisory council, the proportion of men and
831 women or representation by an organization, in which case gender is not specified. Also
832 shown is the number of survey respondents and the percentage of replies.

%

organization

Council Members % women % men Replies % replies

(no person

specified)
Breheimen 211! 48 48 5 8 38
Dovrefjell 282 11 89 0 12 43
Jostedalsbreen 10 30 70 0 4 40
Jotunheimen 20 25 50 25 8 40
Midtre-Nordland 283 18 82 0 15 54
Naustdal-
Gjengedal 10 20 80 0 4 40
Neergyfjorden 184 33 56 11 4 22
Reinheimen 31 19 81 0 12 39
Stglsheimen 13 15 85 0 9 69
Trollheimen 14 21 79 0 7 50
Aalfotbreen 8° 13 75 13 3 38
Other 7
Total 201 23 (n=46) 73 (n=146) 4 (n=9) 093 46

833 10riginally 22 members out of which 10 people are deputy board members. One informed that he
834  was not a member anymore.

835  2Originally 30 members, but two informed that they were not involved anymore.

836  3Originally 29 members where 5 were deputy board members, but one informed that she was not
837  involved anymore.

838  “Originally 20 members but two informed that they were not involved anymore.

839  >Originally 10 members but two informed that they were not involved anymore.

840

841

842
843
844
845

846
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Table A.2. Representation by stakeholder group on the advisory councils.

Public
Hunting authority  Industry

Property and Livestock Nature Cultural and and

owners fishing grazing Recreation Tourism conservation heritage education forestry
Breheimen 4 1 3 1 3
Dovrefiell 12 5 4 6 1 2
Jostedalsbreen 2 1 1 3 1 2
Jotunheimen? NA NA NA NA NA NA NA NA NA
Midtre-Nordland 3 6 2 2 1 10
Naustdal-Gjengedal 5 1 1 1 1 1
Neergyfjorden 10 3 2 2 3
Reinheimen 14 2 5 2 3 5
Stglsheimen 5 1 1 1 4 1
Trollheimen 2 1 6 4 1
Aalfotbreen 3 1 2 1 1 2
Sum 58 9 23 25 10 13 4 20 12
% of total 33 5 13 14 6 7 2 11 7
% representation by
total number of study
participants? 42 26 22 26 18 18 10 10 8

% representation by

total number of interest

groups selected by

participants® 23 14 12 14 9 9 5 7 5

1The municipalities were in charge of appointing some of the representatives in Jotunheimen, and details about the interest groups of these
members in are not known. 2These percentages do not add up to 100% because one participant could select more than one interest group. *These
percentages sum to app. 100% because it is the total number of times the interest group was selected divided by the total number of interests groups
selected.
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Table A.3. Participant demographics and membership characteristics.

Age Membership ::(Iot-:rience
Gender Education ( g ) length fropm PA
years (months)
management
28-30 0 51%
Female 29% Higher 67 % 1% 1% Yes °
Male 71% Secondary 26% 31-40 8 % 1-6 3% No 49%
o)
Primary 7% 41-50 19 % 7-12
7%
- 0, -
51-60 23 % 13-24 15%
o)
61-70 26% 25-36
27%
o)
71-76 6% 37-48
24%
49-100
16%
101-204
5%
N = 86 N = 86 N = 83 N = 91 N = 90
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a) Interest group & framing

Conservation (n = 16) I |

Public administration (n = 11) I ]

Cultural heritage (n=9) I |

Tourism (n = 14) [ |

Recreation (n = 23) I 1
Hunting & fishing (n = 22) I
Livestock (n = 17) I 1 OHuman
Property owner (n = 35) I 1

O Nature

Industry (n=7) I |

]

50 100

b) Interest group & downgrading

Conservation (n = 16)
Public administration (n = 11)

Recreation (n=23) I

Hunting & fishing (n=22)

Property owner (n =36) [l I |
|
]
iz
B
0

@ Forbid

Industry (n =7) I 1 O Partly acceptable

Cultural heritage (n =9) —1 O Acceptable

Tourism (n = 14)

Livestock (n=17)

50 100

Figure A.1. a) The proportion of participants who chose a nature-centered or human-
centered conservation frame by interest group. b) The proportion of participants who found
downgrading unacceptable, partly acceptable or acceptable by interest group. The number
of representatives for each interest group is noted in parenthesis.
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Table A.4. Participants’ threat assessments separated by conservation frame (human

centered n = 41, nature-centered n = 41). Numbers are percentages. Statistically significant

differences are estimated using Fisher’s exact test.

Disturbance buffer
zone

Woodland
expansion

Alien species

Climate change

Over harvesting

Pollution

Land development

Traffic

Motorized vehicle
use

Human
Nature

Human

Nature

Human
Nature

Human
Nature

Human
Nature

Human
Nature

Human
Nature

Human

Nature

Human
Nature

Very

low

14.6
4.9

0.0

4.9

7.3
2.4

4.9
2.4

26.8
14.6

9.8
0.0

4.9
0.0

4.9
2.4

12.2
0.0

Low

36.6
24.4

9.8

9.8

61.0
63.4

14.6
9.8

63.4
65.9

70.7
65.9

43.9
26.8

43.9
34.1

46.3
29.3

Neutral

31.7
43.9

24.4

34.1

19.5
29.3

58.5
58.5

7.3
14.6

19.5
29.3

43.9
36.6

36.6
36.6

26.8
36.6

High

7.3
22.0

36.6
39.0

7.3
4.9

19.5
22.0

2.4
0.0

0.0
4.9

0.0
29.3

14.6
24.4

12.2
31.7

Very

high

9.8
4.9

29.3

12.2

4.9
0.0

2.4
7.3

0.0
4.9

0.0
0.0

7.3
7.3

0.0
2.4

2.4
2.4

Significance

0.1208

0.2457

0.2657

0.8169

0.2431

0.0643.

0.0000***

0.6403

0.0166*
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Table A.5. Participants’ threat assessments separated by attitudes towards downgrading
(forbid = 22, partly acceptable n = 35, acceptable n = 26). Numbers are percentages.
Statistically significant differences are estimated using Fisher’s exact test. Significance: ***
P<0.001, **P<0.01,*P<0.05,.P<0.1

Very Low Neutral High Very Significance

low high
Disturbance Forbid 0.0 18.2 364 31.8 13.6 0.0030**
buffer zone
Partly 5.7 34.3 37.1 14.3 8.6

acceptable
Acceptable 269 346 385 0.0 0.0

Woodland Forbid 4.5 9.1 45,5 273 136 0.6198
expansion
Partly 2.9 8.6 20.0 42.9 25.7
acceptable

Acceptable 0.0 115 269 385 231

Alien species Forbid 0.0 68.2 31.8 0.0 0.0 0.3799
Partly 2.9 62.9 229 5.7 5.7
acceptable

Acceptable 11.5 57.7 19.2 11.5 0.0

Climate change Forbid 4.5 4.5 54.5 22,7 13.6 0.1004
Partly 0.0 8.6 68.6 229 0.0
acceptable

Acceptable 7.7 23.1 50.0 154 3.8

Overharvesting Forbid 22,7 50.0 13.6 4.5 9.1 0.2243
Partly 171 686 143 0.0 0.0
acceptable
Acceptable 269 69.2 3.8 0.0 0.0

Pollution Forbid 4.5 545 36.4 4.5 0.0 0.1490
Partly 0.0 743 229 2.9 0.0
acceptable

Acceptable 11.5 73.1 154 0.0 0.0

Land Forbid 0.0 4.5 50.0 31.8 13.6 0.0000***
development

Partly 0.0 40.0 37.1 143 8.6

acceptable

Acceptable 11.5 53.8 34.6 0.0 0.0
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Motorized
vehicle use

Traffic

Forbid

Partly
acceptable
Acceptable

Forbid
Partly
acceptable
Acceptable

0.0

0.0

19.2

0.0
2.9

7.7

9.1

42.9

57.7

13.6
42.9

53.8

36.4

34.3

23.1

45.5
314

38.5

50.0

20.0

0.0

36.4
22.9

0.0

4.5

2.9

0.0

4.5
0.0

0.0

0.0000%***

0.0016**
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a) Management priorities & framing

*** Stabilize land development (n = 24)
. Increase biodiversity (n = 13)

Reduce land development (n =11)

** Reduce traffic (n = 28)

Nature-based tourism (n = 23)

Maintain biodiversity (n = 27)
Traditional recreation (n = 30)
Maintaining grazing (n = 39)

Cultural heritage (n=19)

Modern farming (n = 12)

** Property owners (n = 23)

b) Management priorities & downgrading

*** Reduce land development (n=11)
** Increase biodiversity (n = 13)
Stabilize land development (n = 24)
Reduce traffic (n = 28)

Maintain biodiversity (n = 27)
Traditional recreation (n = 30)
Maintaining grazing (n = 40)
Nature-based tourism (n = 23)

* Property owners (n = 23)

Cultural heritage (n=19)

*** Modern farming (n = 13)

0%

50%
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100 %

O Nature

O Human

O Forbid
O Partly acceptable
O Acceptable



Figure A.2. The proportion of selected management priorities by a) the participants’
conservation frame and b) by the participants’ attitudes towards downgrading. The number
of participants who prioritized the different management actions is noted in parenthesis.
Priorities selected by fewer than 10 participants were removed to aid visual interpretation.
Fisher’s test if cell numbers are < 5 and chi square test if cell numbers >5. Significance: ***
P<0.001, ** P<0.01, *P<0.05 P<0.1
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Table A.6. Participants’ priorities separated by downgrading attitudes (human-centered n =

41, nature-centered n = 41). Numbers are counts. Statistically significant differences are

estimated using Fisher’s exact test in cell counts <5 and chi squared if not. Significance: ***

P<0.001, **P<0.01,*P<0.05,.P<0.1

Human Nature Test Significance

Access for disabled 5 1 Fisher’s 0.2012
36 40

Property owners 18 5 Chisq 0.0032**
23 36

Reindeer herding 3 1 Fisher's 0.6156
38 40

Modern farming 8 4 Fisher's 0.3493
33 37

Cultural heritage 12 7 Chisq 0.2951
29 34

Maintaining grazing 23 16 Chisq 0.1846
18 25

Traditional recreation 16 14 Chisq 0.8187
25 27

Commercial tourism 1 1 Fisher's 1
40 40

Modern recreation 2 2 Fisher's 1
39 39

Industry & conservation 2 2 Fisher's 1
39 39

Maintain biodiversity 13 14 Chisq 1
28 27

Nature-based tourism 8 15 Chisq 0.1394
33 26

Reduce traffic 8 20 Chisg 0.0104*
33 21

Reduce encroachments 3 8 Fisher's 0.1935
38 33

Increase biodiversity 3 10 Fisher's 0.0667.
38 31

Stabilize encroachments 4 20 Fisher's 0.0002***
37 21
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Table A.7. Participants’ priorities separated by downgrading attitudes (forbid n = 22, partly
acceptable n = 35, acceptable n = 26). Numbers are counts. Statistically significant
differences are estimated using Fisher’s exact test in cell counts <5 and chi squared if not.
Significance: *** P< 0.001, ** P<0.01, *P<0.05,.P<0.1

Forbid Partly Acceptable Test Significance
acceptable

Modern recreation Yes 0 0 4 Fisher's 0.0121*
No 22 35 22

Modern farming Yes 0 1 12 Fisher's 0.0000***
No 22 34 14

Access for disabled Yes 0 2 4 Fisher's 0.192
No 22 33 22

Industry & conservation Yes 0 2 2 Fisher's 0.5642
No 22 33 24

Commercial tourism Yes 0 1 1 Fisher's 1
No 22 34 25

Reindeer herding Yes 0 3 1 Fisher's 0.3588
No 22 32 25

Cultural heritage Yes 2 10 7 Fisher's 0.1811
No 20 25 19

Property owners Yes 3 8 12 Fisher's 0.0357*
No 19 27 14

Nature-based tourism Yes 4 11 8 Fisher's 0.5252
No 18 24 18

Maintaining grazing Yes 7 17 16 Chisg. 0.12131
No 15 18 10

Traditional recreation Yes 6 13 11 Chisqg. 0.6926
No 16 22 15

Maintain biodiversity Yes 7 11 9 Chisq. 0.9627
No 15 24 17

Reduce traffic Yes 10 13 5 Chisq. 0.1367
No 12 22 21

Stabilize encroachments Yes 11 8 5 Chisq. 0.0375*
No 11 27 21

Increase biodiversity Yes 7 6 0 Fisher's 0.0038**
No 15 29 26

Reduce encroachments Yes 8 3 0 Fisher's 0.0005%**
No 14 32 26
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Table A.8. Participants’ trust in governance actors separated by conservation frame (human

centered n = 41, nature-centered n = 41). Numbers are percentages. Statistically significant

differences are estimated using Fisher’s exact test.

Municipality

Managers

Board

Council

County

Environmental
agency

Ministry

Human
Nature

Human
Nature

Human
Nature

Human
Nature

Human

Nature

Human

Nature

Human
Nature

Very

low

0.0
7.3

0.0
0.0

2.4
2.4

0.0
0.0

9.8

2.4

17.1

2.4

14.6
0.0

Low

4.9

17.1

24.4

24

7.3
7.3

2.4
4.9

24.4

2.4

26.8

4.9

24.4

9.8

Neutral

39.0
26.8

22.0
17.1

34.1
34.1

41.5
43.9

29.3

22.0

24.4

41.5

39.0
68.3

High

51.2
46.3

41.5
56.1

56.1
51.2

51.2
51.2

24.4
53.7
26.8

36.6

19.5
19.5

Very Significance

high

4.9 0.1249
2.4

12.2 0.0138*
24.4

0.0 0.8546
4.9

49 0.714
0.0

12.2 0.0036**

19.5

4.9 0.0037**

14.6

2.4 0.0086**
2.4
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Table A.9. Participants’ trust in governance actors separated by attitudes towards
downgrading (forbid = 22, partly acceptable n = 35, acceptable n = 26). Numbers are
percentages. Statistically significant differences are estimated using Fisher’s exact test.

Very Low Neutral High Very Significance
low high
Municipality Forbid 13.6 273 31.8 273 0.0 0.012*
Partly 00 57 343 543 5.7
acceptable
Acceptable 0.0 38 346 57.7 3.8
Local board Forbid 45 91 364 455 45 0.1361
Partly 29 29 229 68.6 2.9
acceptable
Acceptable 0.0 11.5 50.0 385 0.0
Managers Forbid 00 00 91 68.2 22.7 0.0222*
Partly 0.0 114 20.0 45.7 229
acceptable
Acceptable 0.0 269 30.8 346 7.7
County Governor  Forbid 00 45 91 63.6 22.7 0.0014**
Partly 86 86 286 314 229
acceptable
Acceptable 7.7 30.8 34.6 269 0.0
Environmental Forbid 45 13.6 18.2 50.0 136 0.0402*
Agency
Partly 8.6 20.0 25.7 314 143
acceptable
Acceptable 15.4 154 53.8 154 0.0
The Ministry Forbid 4.5 18.2 545 22,7 0.0 0.087.
Partly 11.4 14.3 48.6 200 5.7
acceptable
Acceptable 3.8 231 57.7 154 0.0
Advisory council  Forbid 0.0 45 545 364 4.5 0.3564
Partly 00 29 314 629 2.9
acceptable
Acceptable 0.0 3.8 500 46.2 0.0
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Table A.10. Participants’ demographics by frame preferences and attitudes towards
downgrading. Numbers are counts. Statistically significant differences are estimated using
Fisher’s exact test and 2Chi. Square test.

Frame Downgrading
., Partly
Human Nature P-value Forbid Acceptable P-value
acceptable
Gender  Female 11 13 0.80822 6 9 9 0.73552
Male 30 28 16 26 17
Age 28'to 40 3 6 0.5187% 2 3 4 0.7131
41 to 50 12 8 6 7 7
51 to 60 10 13 6 9 9
61to 76 16 14 8 16 6
Education Higher 25 32 0.2187? 15 16 22 0.3123?
Primary&
secondary 17 11 11 6 7
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Table A.11. Model selection using backwards elimination.

Downgrading and
MFA

Downgrading and
conservation
frame

Conservation
frame and MFA

Model

DOWNGRADING ~ AGE + GENDER + MFA.DIM1 +
MFA.DIM2

DOWNGRADING ~ GENDER + MFA.DIM1 +
MFA.DIM2

DOWNGRADING ~ MFA.DIM1 + MFA.DIM2

DOWNGRADING ~ AGE + GENDER + FRAME

DOWNGRADING ~ AGE + FRAME

DOWNGRADING ~ FRAME

FRAME ~ AGE + GENDER + MFA.DIM1 +
MFA.DIM2

FRAME ~ GENDER + MFA.DIM1 + MFA.DIM2

FRAME ~ MFA.DIM1 + MFA.DIM2

FRAME ~ MFA.DIM1

AlCc

140.59

138.26

136.25

171.69

169.49

167.97

135.87

131.21

126.76

125.11

Removed
variable

Full model

AGE

GENDER

Full model

GENDER

AGE

Full model

AGE

GENDER

MFA.DIM2
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Table A.12. Model output showing estimates of the log odds of the most parsimonious
models following backwards elimination minimizing the AICc criterion.

Type Model term Estimate std. Z-value P-value
Error
. Ordinal
Downgrading . MFA.DIM1 -1.2566 0.2201 -5.71 0.0000 ***
regression
and MFA
MFA.DIM2 -0.293 0.204 -1.436 0.151
Downgrading Ordmal. FRAME (Nature for 1942 0924 1344 0.1788
and Frame regression  people)
FRAME (People 1.57 0.469 3.347 0.0008 ***
and nature)
Multinomial Intercept: FRAME
Frame and MFA regression  (Nature for -1.942 0.501 -3.881 0.0001 ***

people)

MFADIM1: FRAME o 0351 -0556  0.5758
(Nature for

people)

Intercept: FRAME
(People and
nature)

-0.158 0.276 -0.574 0.5662

MFA.DIM1: FRAME o, 0227  -4.068 0.0000 ***
(People and

nature)
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