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Public perceptions of ecological restoration within
the context of Norwegian landscape management
Erik Stange1,2 , Dagmar Hagen3, Berit Junker-Köhler1, Bjørn P. Kaltenborn1

Ecological restoration is poised to become an increasingly important component of landscape management in the coming years
as countries work to halt the rate of biodiversity loss. The success of future restoration projects will depend equally on both
achieving biological objectives and on producing conditions that meet public expectations. Yet we often know very little about
either how the public perceives the purpose or goals of ecological restoration, or how restoration might fit into public expecta-
tions for landscape management. We surveyed a representative sample of the Norwegian population (n = 4,077) to determine
how familiar the Norwegian public is with ecological restoration, to explore their perceptions of restoration’s purposes and
goals, and to assess their preferences for types of commonNorwegian landscapes. Survey participants generally had little famil-
iarity with ecological restoration, yet they had a greater tendency to view restoration’s purpose as enhancing naturalness than
as providing benefits for humans. Public attitudes regarding landscape management were reasonably balanced between pre-
serving cultural landscapes and promoting natural landscapes free from traces of human activity.While participants gave agri-
cultural landscapes the highest scores for desirability, the survey did not reveal any conspicuous variation in landscape
preferences among the Norwegian public. Policymakers, land managers, and ecological restoration practitioners should use
insights from studies such as ours to help identify which future projects are most likely to enjoy widespread support, and to
tailor their communication with stakeholders.

Key words: ecological restoration, environmental perception, landscape management, landscape preferences, Norway

Conceptual Implications

• Mapping social preferences for future landscapes is
useful for a better understanding of public support or
opposition to ecological restoration work.

• Consideration of the public perceptions of restoration’s
objectives should be incorporated into planning to
increase public support for restoration projects. Doing
so can also improve people’s relationship to their sur-
rounding landscape and their understanding of its long-
term ecological quality.

• Communicating restoration objectives can increase
awareness of the restoration’s broader benefits for both
biodiversity and ecosystem services.

Introduction

Ecological restoration represents an elective form of landscape
management with human-directed choices (Hagen et al. 2002;
Clewell & Aronson 2006; Shackelford et al. 2013). Project
designers and practitioners must decide which species and land-
scape features to remove, suppress, introduce, or otherwise
facilitate—and these choices reflect aspects of societal norms
and values connected to nature (Higgs 2003; Martin 2017). Eco-
logical restoration’s role and prominence within global-scale
strategic initiatives for halting biodiversity loss and environ-
mental degradation is expanding rapidly (Fischer et al. 2021).
The Convention on Biological Diversity’s Aichi targets

(CBD 2010), the EU Biodiversity Strategy (EC 2011), the Inter-
governmental Panel on Biodiversity and Ecosystem Services
(IPBES 2015; IPBES 2019), and the EU Water Framework
Directive (EC 2000) all explicitly call for ecological restoration
within land-use policy and management. With 2021 ushering in
the United Nation’s Decade on Ecosystem Restoration
(UN General Assembly 2019), we can hope to see a consider-
able increase in new restoration projects across a wide range of
habitat types (Perring et al. 2018; Fischer et al. 2021). A greater
recognition of how societal norms and values influence our
approach to restoration can ensure that ecological restoration
receives the public support that will be necessary for long-term
success.
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For ecological restoration to be successful in broad terms,
projects need to both assist in recovering desirable biological
attributes (or ecological functions) and demonstrate the resulting
societal benefits from restoration that can secure both initial and
lasting support (Higgs 1997; Gobster & Hull 2000; Hallett
et al. 2013). Many early restoration projects were “product-ori-
ented” (Higgs 2003; Baker et al. 2014), meaning that they were
either primarily or exclusively concerned with achieving spe-
cific biotic goals (Hobbs 2007). Newer restoration projects are
somewhat more likely to consider the societal aspects of ecolog-
ical restoration, including the benefits restored ecosystems pro-
vide (Hallett et al. 2013; Wortley et al. 2013). Yet many
projects still fail to meet their objectives, in part because they
do not sufficiently integrate the social components of restoration
in either their planning or implementation (Eden& Tunstall 2006;
Hobbs 2007; Naiman 2013).

All ecological restoration projects exist within a social context
(Harris & van Diggelen 2006; Junker et al. 2007). The decisions
we make about which systems to restore, which systems serve as
references, what methods we use, and what goals we have for res-
toration will reflect ethical and philosophical attitudes regarding
humanity’s relationship with nature (Hobbs 2004; Martin 2017;
Fischer et al. 2021). Determining ecological restoration objectives
entails applying social values—either implicitly or explicitly—to
ecosystems in ways that can include cultural, economic, political,
moral, or religious meanings or contexts (Martin 2017). Several
authors therefore advocate paying greater attention to the role per-
sonal and collective values have in the ecological restoration plan-
ning process (Davis & Slobodkin 2004; Clewell & Aronson 2013;
Perring et al. 2018). Controversy can arise when values that moti-
vate restoration clash with conflicting ethical, aesthetic, social
justice, socioeconomic, and environmental preservationist values
(Soulé & Terborgh 1999; Swart et al. 2001; Prior & Ward 2016).

Ecological restoration’s objectives can vary considerably
according to the rationale for restoration. Examples including reha-
bilitation of historical landscapes, assisting recovery of threatened
species, meeting regulatory requirements (i.e. compensation and
mitigation of habitat loss elsewhere), securing ongoing delivery
of ecosystem services, and addressing challenges associated with
climate change (Hobbs&Norton 1996; Alexander et al. 2011; Ara-
d�ottir & Hagen 2013). In presenting a conceptual tool for assessing
the social benefits of ecological restoration, Baker and Ecker-
berg (2016) attempt to both classify the rationales for restoration
and identify the underlying values for each rationale category.
Some of the underlying values for biodiversity-oriented ecological
restoration objectives can be interpreted as decidedly ecocentric
(e.g. recreating habitat to restore ecosystem structure and function,
or provide for a species of set of species). The values connected to
restoration for enhancing ecosystem services are regarded as more
anthropocentric and thus representing a utilitarian view of nature
(Matzek & Wilson 2021). Ecocentric and anthropocentric values
represent two broad, opposing ethical positions for justifying
ecological restoration that stem from conservational phi-
losophy (Callicott et al. 1999; Swart et al. 2001). Baker and
Eckerberg (2016) also identify other underlying values—
such as nostalgia, regulatory compliance, pragmatism, and
moral engagement—that do not fall into the two

aforementioned categories. They further acknowledge that
the reasons for and objectives of restoration are complex.
The underlying values and motivations may conflict or be
incompatible implying that some kind of trade-offs must be
made among interest groups in order to fulfill the project.

Public acceptance and support for ecological restoration will
depend on how well intended and ultimate outcomes of restora-
tion projects match public ideas regarding aesthetics, or how a
landscape should look (Junker & Buchecker 2008; Jähnig
et al. 2011; van Marwijk et al. 2012). Most current definitions
of ecological restoration consistently maintain that restoration
is intended to assist in the recovery of ecosystems that have been
“degraded, damaged or destroyed” (SER 2004). Yet we cannot
expect to find universal agreement regarding what constitutes a
degraded or damaged ecosystem, or whether the objectives for
ecological restoration activity will represent an improvement
over an ecosystem’s current aesthetics. Many restoration
endeavors entail a greater potential for conflict than traditional
conservation. Whereas conservation approaches generally
imply preservation of existing conditions, restoration represents
an active form of land management that can turn an ecosystem
into something that is dramatically different and unfamiliar
(Bright et al. 2002), or remove evidence of human activity that
some perceive as positive and contribute to their sense of place
(Aasetre et al. 2021).

Achieving the biodiversity conservation targets specified in
global initiatives will involve applying restoration measures to
landscapes across a range of degradation levels (Egoh et al.
2014; Kotiaho & Moilanen 2015), assisting recovery and
enhancing ecological attributes of both semi-natural and inten-
sively managed landscapes (Hagen et al. 2013). We can expect
restoration of such projects to enjoy broader public support or
encounter less social resistance if they seek to improve the eco-
logical status of landscape types the public enjoys and would
like to see more of (Junker & Buchecker 2008; Bark et al.
2009; Buijs 2009). Insight into public attitudes toward broad
categories of landscapes and attitudes toward restoration can
also aid in developing management programs that can
(1) identify and integrate social and ecological objectives,
and (2) ascertain where opposition to restoration could occur
and what factors might explain it. Communication and out-
reach that clearly articulates a restoration project’s intended
purpose and societal benefits can further enhance public sup-
port (Bright et al. 2002; Bernhardt et al. 2007; Druschke &
Hychka 2015).

We often know very little about public attitudes toward resto-
ration outside of the context of a specific project (Zoderer &
Tasser 2021). This can hamper our ability to strategically plan
for and implement effective restoration that will be necessary
to address the challenges of global social-ecological change
(Fischer et al. 2021). What are public perceptions of ecological
restoration’s objectives? Are there possible misconceptions that
might need addressing? Do the ecological values align with
values that might be underlying potential restoration projects?
What landscape types does the public like, and how might vari-
ation among these preferences influence restoration priorities in
the coming years?
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We used information gathered from an internet survey of
Norwegian residents to assess the public’s overall perceptions
of the purpose and goals of ecological restoration, as well as
preferences for broadly defined landscape types that are com-
mon in Norway. We hypothesized that perceptions of restora-
tion are a function of individuals’ environmental attitudes and
the values they reflect, familiarity with previous ecological
restoration projects, and preferences regarding landscape
types (Fig. 1). We further hypothesized that sociodemo-
graphic attributes are associated with stated landscape prefer-
ences and can help explain variance in valuations of
restoration objectives.

Methods

Survey

The present study was part of a broader Norwegian survey deal-
ing with a range of environmental issues, concepts, and values
(Kaltenborn et al. 2016; Skogen et al. 2018). The survey
included questions that both directly and indirectly pertained
to perceptions of ecological restoration and Norwegian land-
scapes, as described in more detail below. Respondents were
drawn from the extensive nationally representative TNS Gallup
panel for Norway (http://www.tns-gallup.no/) that consists of
approximately 50,000 individuals. In April 2012, we sent survey
invitations to approximately 7,000 individuals and received
4,077 completed self-administered internet questionnaires from
participants between 18 and 87 years old. The link to the survey
closed when it reached a target sample size for a specific demo-
graphic, so our 57% effective response rate would have been
higher if everyone who wanted to participate had the opportu-
nity to do so. The TNS Gallup panel’s sampling methodology
enables making adjustments during the course of data collection

if researchers observe disproportional distributions in the
respondents’ demographic attributes. Accordingly, survey par-
ticipants are largely representative of the general Norwegian
population with respect to age, sex, geography, and level of
education.

The survey did not provide any primer text on any of the
topics the questions addressed. We asked respondents about
familiarity with restoration of nature. We substituted resto-
ration of nature for ecological restoration because the Nor-
wegian word for ecological, like its English counterpart,
has an imprecise meaning in the popular vernacular and is
often misused. We then asked what respondents associated
with restoration of nature by presenting five statements
representing interpretations of the concept (Table 1), pertain-
ing to either ecocentric or anthropocentric motives. Respon-
dents indicated the degree to which they agreed with the
statements on a 5-point Likert scale (“Completely
disagree,” “Disagree,” “Neither agree nor disagree,”
“Agree,” or “Completely agree,” with “Do not know” as an
alternative option).

The survey also explored Norwegian public views on a num-
ber of environmental issues by asking participants to indicate
their agreement with a list of statements pertaining to climate
change, pollution, loss of biodiversity, and so forth, using a
5-point Likert scale ranging from 1 = “Completely disagree”
to 5 = “Completely agree.” From this list, we identified three
statements with relevance to the arguments for and against
employing ecological restoration in a Norwegian landscape
management context:

• Forest regrowth in cultural landscapes is a serious threat to
Norwegian nature.

• Evidence of human presence in nature makes for a positive
nature experience.

• There is more than enough undeveloped nature in Norway.

The first statement addresses the public debate about how
decreases in livestock grazing activity is leading to natural forest
regeneration and loss of the biodiversity that depends on open
grassland habitats. We reasoned that measures of agreement
with these statements would reflect participants’ environmental
attitudes and the associated values.

The survey explored the Norwegian public’s attitudes
regarding landscape changes by asking respondents to rate
how desirable they would view a moderate increase in five
broadly defined, yet common Norwegian landscape types.
These landscape types represented both natural landscapes
(“natural conifer forests (largely unaffected by forestry)”,
“unregulated waterways,” and “undeveloped areas above tree
line”), and managed production landscapes (“planted forests
for timber production”, and “agricultural lands”). While the
survey format did not permit use of photographs in connection
with these questions, we do not view this as problematic. We
were wary of potentially influencing respondents’ attitudes
toward these broad, general categories of landscapes by dis-
playing images that might not be representative of typical
examples of each category respondents would likely

Figure 1. A conceptual model depicting the relationships between factors
that form the general public’s perception of ecological restoration, with
directional arrows depicting effects between variables.
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encounter. Respondents provided answers along a 5-point
Likert scale that ranged from 1 = “Extremely undesirable” to
5 = “Extremely desirable.”

Data Analysis

We used demographic and socioeconomic attributes to group
participants according to age (15–29, 30–44, 45–59, and 60+
years), gender, education level (basic level, secondary
school/gymnasium, trade school, university [bachelors], and
advanced university degrees), and place of residence (the
Oslo capital with its surrounding county, eastern interior,
southern coast, western coast, mid-Norway, and northern
Norway). We treated respondents’ categorical answers to ques-
tions of familiarity and level of agreement (i.e. Likert scale
scores) as continuous variables to compare mean scores among
groups defined by demographic and socioeconomic factors.
We used a general linear model to analyze how age, gender,
place of residence, level of education, and all possible interac-
tions might explain variation in familiarity with restoration,
interpretations of restoration, attitudes toward future increases
in landscape types, and responses to questions about environ-
mental issues with general relevance for restoration. We used
factor analyses with principal component analysis to explore
both variation of respondents’ agreement with five potential
interpretations of restoration and variation among attitudes
toward future increases in landscape types. We used linear
regression to test for relationships between perceptions of res-
toration and respondents’ views regarding both landscape
management issues and attitudes toward future increases in
landscape types, treating the Likert-scale answers as a continu-
ous variable ranging from 1 to 5. We used Tukey’s honestly
significant difference to test for differences among groups
defined by sociodemographic variables. We used IBM SPSS
version 22 for statistical tests, and the data met all appropriate
assumptions for the tests conducted.

Results

Self-Reported Familiarity of Ecosystem Restoration

Survey participants generally perceived their own familiarity of
ecosystem restoration as quite limited, with 74% of respondents
characterizing their understanding of restoration as either “poor”
(16%) or “fairly poor” (58%), with far fewer reporting their
understanding as either “fairly good” (20%) or “good” (5%).
Self-reported understanding of restoration was higher among
men than women (F[1,3681]= 23.42, p < 0.0001), increased with
age (F[3,3681] = 23.86, p < 0.0001) and significantly lower in the
Oslo and surrounding area than in mid-Norway (F[5,3681] = 3.31,
p = 0.006). No other factors or interactions were significant
at α = 0.05.

Perceptions of Ecosystem Restoration’s Purpose

Respondents expressed greatest agreement with the statement
that the purpose of restoration is to repair or resurrect ecosystem
function, and the lowest agreement with two statements con-
cerning either aesthetics or proximity (Table 1). Factor analysis
identified an enhancing naturalness dimension (ecological
function, return to original condition, removing traces of human
presence) and a human benefit dimension (attractiveness, create
gems where people live) for restoration that together explained
64% of the variance for the entire set of statements with low cor-
relation (r = 0.00; Table 1). Overall, participants agreed far
more with statements that loaded the enhancing naturalness
dimension (mean agreement score and 95% confidence interval
[CI] = 3.90, 3.88–3.92) than they did with those for the human
benefit dimension (mean agreement score and 95% CI = 3.04,
3.01–3.07). Participants’ level of agreement with enhancing-
naturalness interpretations did not vary by self-reported famil-
iarity with ecological restoration (F[3,3855] = 0.03, p = 0.99).
However, those who stated that they had either “good” or “fairly
good” understanding of the topic showed significantly greater
agreement with human benefit statements than those who

Table 1. Mean and standard deviations for survey participants’ level of agreement with five potential interpretations of ecological restoration, and factor analysis
of their responses using principal component analysis of (n = 4,007). Dimension loadings in bold have absolute values > 0.6.

Restoration of Nature …
Underlying Value

(Baker & Eckerberg 2016) X �SD

Loadings

Communality
Dimension 1: Enhance

Naturalness
Dimension 2:
Human Benefit

deals with returning damaged nature back to its
original condition

Historical fidelity 4.16 � 0.97 0.763 0.096 0.592

is an attempt to repair or reestablish important
functions in nature.

Ecocentric 4.24 � 0.93 0.731 0.189 0.571

is about removing traces of human activity or
presence

Nostalgic 3.80 � 1.17 0.620 0.336 0.497

is about measures intended to make the
landscape attractive

Utilitarian 3.19 � 1.32 �0.248 0.844 0.774

is an attempt to create smaller natural gems in
the areas where people live

Social/economic 3.19 � 1.37 �0.251 0.836 0.763

Eigen value 1.627 1.570
% of total variance 32.54 31.40
Total variance expressed by dimensions 1 and 2 63.94%
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reported either poor or fairly poor understanding (F[3,3855] =
11.458, p < 0.001).

The scores reflecting interpretations of ecological restora-
tion’s purpose varied among some demographic attributes
(Table S1). Enhancing naturalness scores were higher among
women (F[1,3739] = 4.86, p = 0.03), lowest among those
over 60 years (F[3,3739] = 10.87, p < 0.001) and higher in
Oslo and its surrounding area than in western Norway
(F[5,3739] = 3.83, p = 0.002). Agreement with human benefit
dimension statements declined with increasing education
(F[4,3765] = 23.16, p < 0.001), increased with age
(F[3,3765] = 38.93, p < 0.001), and were greater in the

eastern interior, western and northern portions of Norway
(F[5,3765] = 4.09, p = 0.001).

Environmental Attitudes and Perception of Restoration’s
Purpose

Public perception of the purpose of ecosystem restoration varied
according to respondents’ attitudes toward environmental manage-
ment issues (Fig. 2). Respondents showed a general tendency to
agree with the statement that natural regrowth of forests in
cultural landscape is a serious threat to Norwegian nature
(mean � SD = 3.70 � 1.04). Agreement with this statement
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Forest regrowth of cultural landscapes is a serious
threat to Norwegian nature (mean ± SD = 3.70 ± 1.04)

Evidence of human presence in nature makes for
a positive nature experience (mean ± SD = 2.83 ± 1.06).

There is more than enough undeveloped nature 
in Norway (mean ± SD = 3.04 ± 1.14)

Figure 2. Responses indicating Norwegian survey participants’ attitude toward environmental issues relevant to ecological restoration (bars), together with
response group mean scores along two factor-analysis-derived dimensions that describe participants’ interpretations of the intent of ecological restoration. Dark
circles represent scores for enhancing naturalness, and open circles represent scores for human benefit. Error bars are� SE. Lines represent instances where mean
agreement scores for either of these two groups showed a significant linear relationship (α > 0.05) with increasing agreement category. (A) Forest regrowth of
cultural landscapes is a serious threat to Norwegian nature (mean � SD = 3.70 � 1.04); (B) Evidence of human presence in nature makes for a positive nature
experience (mean � SD = 2.83 � 1.06); (C) There is more than enough undeveloped nature in Norway (mean � SD = 3.04 � 1.14).
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increased with age (F[3,3542] = 43.65, p < 0.001), was greatest
among women (F[1,3542] = 12.24, p < 0.001) and was higher
among those attending trade schools than those with advanced uni-
versity educations (F[4,3542] = 2.88, p < 0.02). Those who agreed
with this statement had lower enhancing naturalness scores than
those who disagreed (F[4,3717] = 5.69, p < 0.001; Fig. 2A), with
human benefit scores also increasing linearly with increasing
statement agreement (F[1,3660] = 70.49, p < 0.0001; Fig. 2A).

Respondents expressed less overall agreement with
whether seeing traces of human activity made for a positive
nature experience (mean � SD = 2.83 � 1.06). Agreement
that human presence in nature was positive increased with
age (F[3,3,691] = 43.09, p < 0.001), and was lower among
those living in Oslo and surrounding areas (F[5,3,691] = 2.81,
p < 0.01). Naturalness dimension scores decreased linearly
(F[1,3,731] = 197.49, p < 0.001) and human benefit dimension

Figure 3. Responses indicating survey participants’ attitude toward hypothetical increases in the extent of a range of landscape types (bars), together with
response group mean scores along two factor-analysis-derived dimensions that represent participants’ interpretations of ecological restoration. Dark circles
represent scores for an enhancing naturalness, and open circles represent scores for human benefit. Error bars are � SE. Lines represent instances where mean
desirability scores for either of these two groups showed a significant linear relationship (α > 0.05) with increasing desirability category. (A) Undisturbed conifer
forest; (B) unregulated waterway; (C) undisturbed alpine; (D) planted timber production forest; (E) agricultural landscape.
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scores increased linearly (F[1,3804] = 92.51, p < 0.001;
Fig. 2B) with increasing agreement that traces of human activ-
ity in nature is positive.

Respondents’ agreement with whether Norway had
enough undeveloped nature was also mixed (mean �
SD = 3.06 � 1.14). Agreement with this statement increased
with age (F[3,3691] = 5.40, p = 0.001) was greatest among
men (F[1,3691] = 7.80, p = 0.005), and higher among trade
school and those with general secondary educations than
among those with university educations (F[4,3691] = 6.96,
p < 0.001). Increasing agreement to this statement corre-
sponded to linear decreasing in naturalness dimension scores
(F[1,3731] = 217.63, p < 0.001) and linear increasing human
benefit dimension scores (F[1,3806] = 52.65, p < 0.001;
Fig 2C).

Landscape Preferences

Survey participants were generally supportive of moderate
increases in the extent of all listed landscape types (Fig. 3). Pref-
erences for increases in agricultural landscapes were greatest
(mean � SD: 3.69 � 0.90, where 3= “neutral” and 4= “desir-
able”), followed by undisturbed alpine terrain (3.55 � 0.94),
planted forests for timber production (3.47 � 0.88), undisturbed
spruce/pine forests (3.42 � 0.96), and unregulated waterways
(3.41 � 0.94). Factor analysis identified two dimensions of
landscape types that together explained 65% of the variance
with low correlation (r = 0.00). Undisturbed conifer forests,
unregulated waterways, and undisturbed alpine landscapes
comprised the dimension we call “natural.” Planted forests and
agricultural landscapes comprised the second dimension we call
“production.”

We found correspondence between landscape type preferences
and perceptions of restoration’s purpose. Response group mean
scores for the enhancing naturalness dimension interpretation of
ecological restoration increased linearly with increasingly positive
attitudes toward moderate increases in all three natural landscape
types: conifer forests (F[1,3832]= 140.37, p < 0.001; Fig. 3A), unre-
gulated waterways (F[1,3903] = 176.04, p < 0.001; Fig. 3B) and
undisturbed alpine landscapes (F[1,3825] = 191.45, p < 0.001;
Fig. 3C), but not in the two human benefit landscape types
(Fig. 3D&3E). Response groupmean scores for the human benefit
dimension increased linearly with increasingly positive attitudes
toward increases in the two production landscapes: planted forests
(F[1,3903]= 18.35, p= 0.003; Fig. 3D) and agricultural landscapes
(F[1,3903]= 18.36, p= 0.003; Fig. 3E). Mean desirability scores for
the two production-oriented landscapes that comprised planted tim-
ber production forest and agricultural landscapes were higher
among respondents in the two older age categories (all respon-
dents over 45 years; F[3,3808] = 14.71, p < 0.001), but no
other sociodemographic factors were significant at α = 0.05
(Table S2). Human benefit perception scores were highest
among those who had the most positive attitudes toward more
future agricultural landscape (F[4,4006] = 48.38, p < 0.001)
and production forests (F[4,3999] = 5.07, p = 0.001). Partici-
pants who were most positive to increases in natural land-
scapes also had lower scores along the human benefit

dimension of restoration (conifer forests: F[4,4002] = 3.99,
p = 0.003; unregulated waterways: F[4,3998] = 4.96,
p = 0.001; undeveloped alpine: F[4,3995] = 4.05, p = 0.003).

Discussion

Public Understanding and Interpretation of Restoration

Participants in our survey generally rated their own familiarity
with restoration as either limited or poor. This is hardly surpris-
ing, as ecological restoration activity in Norway has been lim-
ited within all habitat types (Hagen et al. 2013) and has given
the Norwegian public relatively few opportunities for any direct
exposure to actual restoration projects. Some projects have been
implemented in recent years, including restoring a 165 km2 mil-
itary firing range to a national park. This project has received
considerable media attention from when it began in 2009 up to
its formal completion this year (Hagen et al. 2013; Aasetre
et al. 2021). This may explain the greater familiarity with
restoration among respondents from this region.

Restore Nature or Restore Ecosystem Services?

With overall low familiarity with ecological restoration, most
respondents’ answers likely reflect their primarily intuitive
understanding that equates restoration with returning nature to
an original condition and naturalness. Higgs (1997, 2003) sug-
gests this interpretation can be formed in part by cultural norms.
We must also recognize the possibility that the Norwegian
phrasing we used (which translates to “restoring of nature”)
may have been suggestive. Participants indicated far greater
agreement with interpretations of restoration as intended to
repair ecosystem functions than with restoration to enhance aes-
thetic quality. This suggests both that the majority of respon-
dents viewed ecological function and aesthetics as two
separate attributes of landscapes (Gobster et al. 2007), and that
many of them viewed restoration as an activity that prioritizes
function over aesthetics (Higgs 1997; van Marwijk et al. 2012;
Hallett et al. 2013). Nonetheless, we did find a minority (13%)
who either agreed or strongly agreed with statements describing
ecological restoration as an activity that is aimed at improving
aesthetics and other human benefits, and those who reported
greater familiarity with restoration had greater agreement with
human benefit dimension statements than those who were less
familiar with restoration. What constitutes an attractive land-
scape varies highly among both individuals and landscape type
(Bourassa 1991). For some, increasing a landscape’s naturalness
can make the landscape more attractive (Purcell & Lamb 1998;
Junker & Buchecker 2008), whereas others might view increas-
ing naturalness as unorderly or devoid of care (Nassauer 1997;
Nassauer 2011). Respondents who expressed greater agreement
with human dimension statements could associate naturalness
with aesthetically pleasing landscapes, or they viewed the
purpose of restoration as a means of enhancing provision of
ecosystem services.

Sociodemographic attributes explained some of the variation
in respondents’ perception of restoration’s intended goals.
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Enhancing naturalness dimension scores were generally higher
among women, younger age groups, those with more education,
and those living in more urban areas. This generalization is con-
sistent with many other studies that explore environmental con-
cern, behaviors, and values in different cultural contexts (for
meta-analyses, see Hines et al. 1987; Bamberg & Moser 2007;
Gifford & Nilsson 2014). While our results are consistent with
these general trends, differences between our group means also
were often quite small (<0.1 on a 5-point scale), and statistical
significance was likely a result of the large sample size. Our
results generally reflect a relatively high degree of homogeneity
within the Norwegian public regarding their perceptions of
ecosystem restoration.

Landscape Preferences

The public’s attitudes toward landscape management were gen-
erally balanced between an interest in preserving historically
developed cultural landscapes and an interest in protecting or
promoting natural landscapes devoid of traces of human activ-
ity. We found a general affinity for undeveloped landscape types
and a broad appreciation of a natural or wilderness aesthetic,
particularly among both younger Norwegians and those living
in and nearby the capital city of Oslo where the visual contrast
between urban development and areas with natural vegetation
is greater. While the majority of Norwegians evidently prefers
undeveloped landscapes for their nature experiences, fewer are
convinced there is a need for more undeveloped landscapes than
those presently existing. While this may seem paradoxical, it is
worth noting that Norway has a far higher proportion of undeve-
loped land than that of its European neighbors. Wilderness-like
areas (>5 km straight line from infrastructure development)
comprise approximately 12% of Norway’s land area, compared
with only 1% for all of Europe (Kuiters et al. 2013; Norwegian
Environment Agency 2015).

The fact that a large number of respondents viewed natural for-
est regeneration as a threat to nature suggests that much of the
Norwegian public aligns more closely with a “heritage oriented”
conservation concept that aims to preserve historically developed
cultural landscapes (Körner 2005; Soliva & Hunziker 2009).
Beginning around 1950, increased mechanization and specializa-
tion in agriculture contributed to a steady decrease in the extent of
grasslands and cultural landscapes in both Norway (Staaland
et al. 1998) and large parts of Europe. For many, and particularly
among older individuals, further loss of open grazing-dominated
grasslands to naturally regenerating forests represents a loss of
iconic landscapes that have close ties to national identity
(Kuiper & Bryn 2013). Management of traditional cultural land-
scapes has more recently become an issue of international focus,
and the restoration of species and habitats in these landscape gets
further highlighted through the Aichi targets and the EU biodiver-
sity strategy. This can also explain why respondents who reported
greater familiarity with restoration had greater agreement with
human benefit statements: these individuals may equate ecologi-
cal restoration with active management and maintenance of aes-
thetically pleasing grasslands and other cultural landscapes that

provide habitat to an important subset of Norway’s threatened
species (Kålås et al. 2010).

Our survey did not reveal any conspicuous variation in land-
scape preferences. Older age groups in our study expressed
greater interest in the cultural landscapes (agricultural and pro-
duction forests), which is consistent with several similar studies
in Norway (Strumse 1996), Switzerland (Soliva et al. 2010), and
the Netherlands (van den Berg et al. 1998; Van den Berg &
Koole 2006). Van den Berg and Koole (2006) posit that this is
because (1) older generations’ greater physical and psychologi-
cal vulnerability makes them feel less comfortable in areas with-
out human infrastructure, and (2) there are generational
differences in culture and upbringing. This difference may also
be a form of nostalgia for the familiar landscapes of the older
generations’ youth (Soliva et al. 2010), and greater appreciation
for history and way of living that often seems to be lost
(Naveh 1998). Younger age groups’ comparatively stronger
preferences for natural landscapes can stem from these groups’
greater awareness of threatened species and value of preserv-
ing the biodiversity found in natural landscapes (Gifford &
Nilsson 2014), and suggest potential for even greater public
support for natural landscapes in the decades to come.

Restoration Objectives

We found that perception of restoration to some degree reflected
what people might want restoration to accomplish. Individuals
who like to see an increase in natural landscapes view the pur-
pose of restoration as more ecocentric, while those who express
greater preferences for cultural landscapes view restoration as
more utilitarian (sensu Swart et al. 2001; Soliva et al., 2010).
An ecocentric and process-oriented perception of restoration
(enhance naturalness dimension) was positively correlated with
positive attitudes about natural (i.e. undeveloped) landscapes.
Indications of a trend for human benefit perceptions of restora-
tion seem to be higher for those who had most positive attitudes
about increases in production-oriented landscape types.

Previous studies have documented the relationship between
individuals’ values regarding nature and conservation and
their preferences for landscape types (Kaltenborn & Bjerke
2002; Soliva & Hunziker 2009). There is evidence of a high
degree of ecocentrism in Norway, with 83% of 965 individuals
saying they “agreed” or “strongly agreed” that all ecosystems
have a right to exist (Grendstad & Wollebaek 1998). Yet in
the case of our study, this ecocentric attitude did not corre-
spond with either a comparably stronger population-wide pref-
erence for natural landscapes over cultural landscapes or a
majority who believe that Norway needs more undeveloped
landscapes than it presently has. This could reflect a general
level of satisfaction with the present extent of natural
landscapes—which, as noted earlier, is high relative to other
European countries.

Policy and Management Implications

Data from this and similar studies are useful for planning future
restoration activities through informing planners, land
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managers, and ecological restoration practitioners in two impor-
tant ways. First, restoration project coordinators can identify
how to tailor communication with stakeholders to address par-
ticular concerns or gaps in understanding regarding project
objectives, scenarios, costs, impacts, and benefits (Matzek &
Wilson 2021). Second, it can help identify habitat types and pro-
ject categories that might be likely to enjoy widespread public
support and minimized resistance. Social acceptability is partic-
ularly important because most restoration projects require public
resources to fund substantial labor and capital investments, and
because ecological restoration must compete for priority with
both other worthy environmental projects and social programs
that may have more obvious links to human health and well-
being (Hull & Gobster 2000). For example, public interest in
using natural and semi-natural areas for recreation activities con-
tinues to grow (Pröbstl et al. 2010), and restoration efforts that
are perceived to diminish the attractiveness or recreational
potential of natural areas can encounter considerable resistance
from user groups (Buijs et al. 2011). In many cases, the sociocul-
tural obstacles to implementing restoration projects can be even
more difficult to overcome than the biophysical challenges (Holl
et al. 2007).

The Norwegian public primarily views restoration as a means
to achieve natural, or perhaps even wilderness-like, characteris-
tics in ecosystems. Restoration of degraded systems that does
not intend to return a landscape to its natural state may not be
intuitively recognized as ecological restoration and might
require different outreach/public participation approaches. We
found no evidence that either natural or production-oriented
landscape categories are dramatically more or less popular
among groups defined by geographic or other sociodemo-
graphic factors. Accordingly, we found no compelling reasons
for prioritizing potential restoration projects of a given land-
scape type based on their inherent local desirability.

The evidence of similar preferences for both natural and
production-oriented landscapes indicates a potential for either
acceptance or even support for employing ecological restoration
to achieve a wide range of management goals: including rehabil-
itation of disaster areas, preservation of threatened species, and
securing continued supply of specific ecosystem services
(Benayas et al. 2009; Comín 2010; Bullock et al. 2011). We
see that respondents who claimed to have more familiarity with
restoration tended to have greater agreement with human benefit
motivations. While self-reported understanding of concepts
should be treated with caution, one interpretation of this result
is that individuals who had greater familiarity with restoration
were also more aware of its broader benefits for both biodiver-
sity and the services ecosystems provide to humans—which
include improving landscapes’ aesthetic appeal.

Public support for any given restoration project is bound to be
heavily dependent on conditions that are specific to that project.
At this point, ecological restoration is still a novel part of land-
scape management—both in Norway and many other countries
in the Convention on Biological Diversity who have pledged to
use ecological restoration to slow and ultimately halt the rate of
biodiversity loss. As we enter the UN’s decade on restoration,
we can and should expect that greater exposure to restoration

projects in the coming years will increase public familiarity with
a wide range of restoration objectives and methodology. Resto-
ration practitioners, advocates, and policymakers have a unique
opportunity to help shape public support for restoration by align-
ing project objectives with stakeholders’ values, and communi-
cating the positive effects that restoration has on human benefits
and landscape multifunctionality (Hallett et al. 2013; Martin &
Lyons 2018; Matzek & Wilson 2021). In addition to providing
the opportunity enhance public support through greater familiar-
ity, a greater prominence of new restoration projects might also
reveal greater regional variation in public preferences for resto-
ration projects’ outcomes. Monitoring and assessing how local
public perceptions evolve will continue to be an important part
of tailoring restoration activities to meet societal expectations
as ecological restoration assumes its more prominent role in land
management policy.

Acknowledgments

This research was funded by the Research Council of Norway
(NFR project number 208434) and the Norwegian Institute for
Nature Research.

LITERATURE CITED
Aasetre J, Hagen D, Bye K (2021) Ecosystem restoration as a boundary object,

demonstrated in a large-scale landscape restoration project in the Dovre
Mountains, Norway. Ambio. https://doi.org/10.1007/s13280-021-01582-2

Alexander S, Nelson CR, Aronson J, Lamb D, Cliquet A, Erwin KL, et al. (2011)
Opportunities and challenges for ecological restoration within REDD+.
Restoration Ecology 19:683–689. https://doi.org/10.1111/j.1526-100X.
2011.00822.x

Arad�ottir AL, Hagen D (2013) Ecological restoration: approaches and impacts on
vegetation, soils and society. Pages 173-222. Cambridge, MA: Academic
Press, In: Sparks DL (ed) Advances in agronomy. Vol 120

Baker S, Eckerberg K (2016) Ecological restoration success: a policy analysis
understanding. Restoration Ecology 24:284–290. https://doi.org/10.1111/
rec.12339

Baker S, Eckerberg K, Zachrisson A (2014) Political science and ecological
restoration. Environmental Politics 23:509–524. https://doi.org/10.1080/
09644016.2013.835201

Bamberg S, Moser G (2007) Twenty years after Hines, Hungerford, and Tomera:
a new meta-analysis of psycho-social determinants of pro-environmental
behaviour. Journal of Environmental Psychology 27:14–25. https://doi.
org/10.1016/j.jenvp.2006.12.002

Bark R, Osgood D, Colby B, Katz G, Stromberg J (2009) Habitat preservation
and restoration: do homebuyers have preferences for quality habitat?
Ecological Economics 68:1465–1475. https://doi.org/10.1016/j.ecolecon.
2008.10.005

Benayas JMR, Newton AC, Diaz A, Bullock JM (2009) Enhancement of biodi-
versity and ecosystem services by ecological restoration: a meta-analysis.
Science 325:1121–1124. https://doi.org/10.1126/science.1172460

van den Berg AE, Vlek CAJ, Coeterier JF (1998) Group differences in the
aesthetic evaluation of nature development plans: a multilevel approach.
Journal of Environmental Psychology 18:141–157. https://doi.org/10.
1006/jevp.1998.0080

Bernhardt ES, Sudduth EB, Palmer MA, Allan JD, Meyer JL, Alexander G, et al.
(2007) Restoring rivers one reach at a time: results from a survey of
U.S. river restoration practitioners. Restoration Ecology 15:482–493.
https://doi.org/10.1111/j.1526-100X.2007.00244.x

Bourassa SC (1991) The aesthetics of landscape. Belhaven Press, London,
United Kingdom

Restoration Ecology 9 of 11

Public perceptions of ecological restoration

https://doi.org/10.1007/s13280-021-01582-2
https://doi.org/10.1111/j.1526-100X.2011.00822.x
https://doi.org/10.1111/j.1526-100X.2011.00822.x
https://doi.org/10.1111/rec.12339
https://doi.org/10.1111/rec.12339
https://doi.org/10.1080/09644016.2013.835201
https://doi.org/10.1080/09644016.2013.835201
https://doi.org/10.1016/j.jenvp.2006.12.002
https://doi.org/10.1016/j.jenvp.2006.12.002
https://doi.org/10.1016/j.ecolecon.2008.10.005
https://doi.org/10.1016/j.ecolecon.2008.10.005
https://doi.org/10.1126/science.1172460
https://doi.org/10.1006/jevp.1998.0080
https://doi.org/10.1006/jevp.1998.0080
https://doi.org/10.1111/j.1526-100X.2007.00244.x


Bright AD, Barro SC, Burtz RT (2002) Public attitudes toward ecological resto-
ration in the Chicago metropolitan region. Society & Natural Resources
15:763–785. https://doi.org/10.1080/08941920290069344

Buijs AE (2009) Public support for river restoration. A mixed-method study into
local residents’ support for and framing of river management and ecological
restoration in the Dutch floodplains. Journal of Environmental Management
90:2680–2689. https://doi.org/10.1016/j.jenvman.2009.02.006

Buijs AE, Arts BJM, Elands BHM, Lengkeek J (2011) Beyond environmental
frames: the social representation and cultural resonance of nature in
conflicts over a Dutch woodland. Geoforum 42:329–341. https://doi.org/
10.1016/j.geoforum.2010.12.008

Bullock JM, Aronson J, Newton AC, Pywell RF, Rey-Benayas JM (2011) Resto-
ration of ecosystem services and biodiversity: conflicts and opportunities.
Trends in Ecology & Evolution 26:541–549. https://doi.org/10.1016/j.
tree.2011.06.011

Callicott JB, Crowder LB, Mumford K (1999) Current normative concepts in
conservation. Conservation Biology 13:22–35. https://doi.org/10.1046/j.
1523-1739.1999.97333.x

CBD (Convention on Biological Diversity) (2010) Strategic Plan for Biodiversity
2011-2020, including Aichi Biodiversity Targets. http://www.cbd.int/sp/
(accessed 15 Jan 2021)

Clewell AF, Aronson J (2006) Motivations for the restoration of ecosystems.
Conservation Biology 20:420–428. https://doi.org/10.1111/j.1523-1739.
2006.00340.x

Clewell AF, Aronson J (2013) Values and ecological restoration. Pages 15–31.
In: Ecological restoration: principles, values, and structure of an emerging
profession. Island Press/Center for Resource Economics, Washington D.C.

Comín FA (2010) Ecological restoration: a global challenge. Cambridge
University Press, Cambridge, United Kingdom

Davis MA, Slobodkin LB (2004) The science and values of restoration ecology.
Restoration Ecology 12:1–3. https://doi.org/10.1111/j.1061-2971.2004.
0351.x

Druschke CG, Hychka KC (2015) Manager perspectives on communication and
public engagement in ecological restoration project success. Ecology and
Society 20:58. https://doi.org/10.5751/ES-07451-200158

EC (European Commission) (2000) Directive 2000/60/EC of the European par-
liament and of the council establishing a framework for the community
action in the field of water policy

EC (European Commission) (2011) Our life insure, our natural capital: an EU
biodiversity strategy to 2020 COM (2011) 244, final

Eden S, Tunstall S (2006) Ecological versus social restoration? How urban river
restoration challenges but also fails to challenge the science-policy nexus in
the United Kingdom. Environment and Planning C-Government and Policy
24:661–680. https://doi.org/10.1068/c0608j

Egoh BN, Paracchini ML, Zulian G, Schagner JP, Bidoglio G (2014) Exploring
restoration options for habitats, species and ecosystem services in the
European Union. Journal of Applied Ecology 51:899–908. https://doi.
org/10.1111/1365-2664.12251

Fischer J, Riechers M, Loos J, Martin-Lopez B, Temperton VM (2021) Making
the UN decade on ecosystem restoration a social-ecological endeavour.
Trends in Ecology & Evolution 36:20–28. https://doi.org/10.1016/j.tree.
2020.08.018

Gifford R, Nilsson A (2014) Personal and social factors that influence pro-
environmental concern and behaviour: a review. International Journal of
Psychology 49:141–157. https://doi.org/10.1002/ijop.12034

Gobster PH, Hull RB (2000) Restoring nature: perspectives from the social sci-
ences and humanities. Island Press, Washington D.C.

Gobster PH, Nassauer JI, Daniel TC, Fry G (2007) The shared landscape: what
does aesthetics have to do with ecology? Landscape Ecology 22:959–
972. https://doi.org/10.1007/s10980-007-9110-x

Grendstad G, Wollebaek D (1998) Greener still?: an empirical examination of
Eckersley’s ecocentric approach. Environment and Behavior 30:653–675.
https://doi.org/10.1177/001391659803000504

Hagen D, Aasetre J, Emmelin L (2002) Communicative approaches to resto-
ration ecology: a case study from Dovre Mountain and Svalbard,

Norway. Landscape Research 27:359–380. https://doi.org/10.1080/
0142639022000023934

Hagen D, Svavarsdottir K, Nilsson C, Tolvanen AK, Raulund-Rasmussen K,

Arad�ottir �AL, Fosaa A, Halldorsson G (2013) Ecological and social dimen-
sions of ecosystem restoration in the Nordic countries. Ecology and Society
18. https://doi.org/10.5751/ES-05891-180434

Hallett LM, Diver S, Eitzel MV, Olson JJ, Ramage BS, Sardinas H, Statman-
Weil Z, Suding KN (2013) Do we practice what we preach? Goal setting
for ecological restoration. Restoration Ecology 21:312–319. https://doi.
org/10.1111/rec.12007

Harris JA, van Diggelen R (2006) Ecological restoration as a project for global
society. Pages 3–15. In: Van Andel J, Aronson J (eds) Restoration ecology.
Blackwell Publishing, Oxford, United Kingdom

Higgs ES (1997) What is good ecological restoration? Conservation Biology 11:
338–348. https://doi.org/10.1046/j.1523-1739.1997.95311.x

Higgs E (2003) Nature by design: people, natural processes, and ecological
design. The MIT Press, Cambridge, Massachusetts

Hines JM, Hungerford HR, Tomera AN (1987) Analysis and synthesis of
research on responsible environmental behavior: a meta-analysis. The
Journal of Environmental Education 18:1–8. https://doi.org/10.1080/
00958964.1987.9943482

Hobbs RJ (2004) Restoration ecology: the challenge of social values and expec-
tations. Frontiers in Ecology and the Environment 2:43–48. https://doi.org/
10.2307/3868294

Hobbs RJ (2007) Setting effective and realistic restoration goals: key directions
for research. Restoration Ecology 15:354–357. https://doi.org/10.1111/j.
1526-100X.2007.00225.x

Hobbs RJ, Norton DA (1996) Towards a conceptual framework for restoration
ecology. Restoration Ecology 4:93–110. https://doi.org/10.1111/j.1526-
100X.1996.tb00112.x

Holl KD, Pejchar L, Whisenant SG (2007) Overcoming physical and biological
obstables to restoring natural capital. Pages 249–255. In: Aronson J,
Milton SJ, Blignaut JN (eds) Restoring natural capital: science, business
and practice. Island Press, Washington D.C.

Hull RB, Gobster PH (2000) Restoring forest ecosystems: the human dimension.
Journal of Forestry 98:32–36. https://doi.org/10.1093/jof/98.8.32

IPBES (2015) Scoping for the thematic assessment of land degradation and resto-
ration. Decision IPBES-3/1 Annex VIII (advance version) adopted by the
third session of the plenary meeting held from 12 to 17 January 2015 in
Bonn, Germany

IPBES (2019) Summary for policymakers of the global assessment report on bio-
diversity and ecosystem services of the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services. IPBES Secretary,
Bonn, Germany

Jähnig SC, Lorenz AW, Hering D, Antons C, Sundermann A, Jedicke E, Haase P
(2011) River restoration success: a question of perception. Ecological
Applications 21:2007–2015. https://doi.org/10.1890/10-0618.1

Junker B, BucheckerM (2008) Aesthetic preferences versus ecological objectives
in river restorations. Landscape and Urban Planning 85:141–154. https://
doi.org/10.1016/j.landurbplan.2007.11.002

Junker B, Buchecker M, Müller-Böker U (2007) Objectives of public participa-
tion: which actors should be involved in the decision making for river
restorations? Water Resources Research 43. W10438. https://doi.org/10.
1029/2006WR005584

Kålås JA, Viken Å, Henriksen S, Skjelseth S (2010) The 2010 Norwegian red list for
species. Norwegian Biodiversity Information Centre, Trondheim, Norway

Kaltenborn BP, Bjerke T (2002) Associations between environmental value
orientations and landscape preferences. Landscape and Urban Planning
59:1–11. https://doi.org/10.1016/S0169-2046(01)00243-2

Kaltenborn BP, Gundersen V, Stange E, Hagen D, Skogen K (2016) Public
perceptions of biodiversity in Norway: from recognition to stewardship?
Norwegian Journal of Geography 70:54–61https://doi.org/10.1080/
00291951.2015.1114518

Körner S (2005) Nature conservation, forestry, landscape architecture and his-
toric preservation: perspectives for a conceptual alliance. Pages 193–220.

Restoration Ecology10 of 11

Public perceptions of ecological restoration

https://doi.org/10.1080/08941920290069344
https://doi.org/10.1016/j.jenvman.2009.02.006
https://doi.org/10.1016/j.geoforum.2010.12.008
https://doi.org/10.1016/j.geoforum.2010.12.008
https://doi.org/10.1016/j.tree.2011.06.011
https://doi.org/10.1016/j.tree.2011.06.011
https://doi.org/10.1046/j.1523-1739.1999.97333.x
https://doi.org/10.1046/j.1523-1739.1999.97333.x
http://www.cbd.int/sp/
https://doi.org/10.1111/j.1523-1739.2006.00340.x
https://doi.org/10.1111/j.1523-1739.2006.00340.x
https://doi.org/10.1111/j.1061-2971.2004.0351.x
https://doi.org/10.1111/j.1061-2971.2004.0351.x
https://doi.org/10.5751/ES-07451-200158
https://doi.org/10.1068/c0608j
https://doi.org/10.1111/1365-2664.12251
https://doi.org/10.1111/1365-2664.12251
https://doi.org/10.1016/j.tree.2020.08.018
https://doi.org/10.1016/j.tree.2020.08.018
https://doi.org/10.1002/ijop.12034
https://doi.org/10.1007/s10980-007-9110-x
https://doi.org/10.1177/001391659803000504
https://doi.org/10.1080/0142639022000023934
https://doi.org/10.1080/0142639022000023934
https://doi.org/10.5751/ES-05891-180434
https://doi.org/10.1111/rec.12007
https://doi.org/10.1111/rec.12007
https://doi.org/10.1046/j.1523-1739.1997.95311.x
https://doi.org/10.1080/00958964.1987.9943482
https://doi.org/10.1080/00958964.1987.9943482
https://doi.org/10.2307/3868294
https://doi.org/10.2307/3868294
https://doi.org/10.1111/j.1526-100X.2007.00225.x
https://doi.org/10.1111/j.1526-100X.2007.00225.x
https://doi.org/10.1111/j.1526-100X.1996.tb00112.x
https://doi.org/10.1111/j.1526-100X.1996.tb00112.x
https://doi.org/10.1093/jof/98.8.32
https://doi.org/10.1890/10-0618.1
https://doi.org/10.1016/j.landurbplan.2007.11.002
https://doi.org/10.1016/j.landurbplan.2007.11.002
https://doi.org/10.1029/2006WR005584
https://doi.org/10.1029/2006WR005584
https://doi.org/10.1016/S0169-2046(01)00243-2
https://doi.org/10.1080/00291951.2015.1114518
https://doi.org/10.1080/00291951.2015.1114518


In: Kowarik I, Körner S (eds) Wild urban woodlands. New Perspectives for
urban forestry. Springer, Berlin, Germany

Kotiaho JS, Moilanen A (2015) Conceptual and operational perspectives on eco-
system restoration options in the European Union and elsewhere. Journal of
Applied Ecology 52:816–819. https://doi.org/10.1111/1365-2664.12411

Kuiper E, Bryn A (2013) Forest regrowth and cultural heritage sites in Norway
and along the Norwegian St Olav pilgrim routes. International Journal of
Biodiversity Science, Ecosystem Services & Management 9:54–64.
https://doi.org/10.1080/21513732.2012.711774

Kuiters AT, van EupenM, Carver S, Fisher M, Kun Z, Vancura V (2013) Wilder-
ness register and indicator for Europe—final report. Contract No:
07.0307/2011/610387/SER/B.3

MartinDM (2017) Ecological restoration should be redefined for the twenty-first cen-
tury. Restoration Ecology 25:668–673. https://doi.org/10.1111/rec.12554

Martin DM, Lyons JE (2018) Monitoring the social benefits of ecological resto-
ration. Restoration Ecology 26:1045–1050. https://doi.org/10.1111/rec.
12888

vanMarwijk RBM, Elands BHM,Kampen JK, TerlouwS, Pitt DG, OpdamP (2012)
Public perceptions of the attractiveness of restored nature. Restoration Ecology
20:773–780. https://doi.org/10.1111/j.1526-100X.2011.00813.x

Matzek V, Wilson KA (2021) Public support for restoration: does including eco-
system services as a goal engage a different set of values and attitudes than
biodiversity protection alone? PLoS One 16:e0245074. https://doi.org/10.
1371/journal.pone.0245074

Naiman RJ (2013) Socio-ecological complexity and the restoration of river eco-
systems. Inland Waters 3:391–410. https://doi.org/10.5268/IW-3.4.667

Nassauer JI (1997) Cultural sustainability: alligning aesthetics and ecology.
Pages 65–84. In: Nassauer JI (ed) Placing nature: culture and landscape
ecology. Island Press, Washington D.C.

Nassauer JI (2011) Care and stewardship: from home to planet. Landscape and
Urban Planning 100:321–323. https://doi.org/10.1016/j.landurbplan.
2011.02.022

Naveh Z (1998) Ecological and cultural landscape restoration and the cultural
evolution towards a post-industrial symbiosis between human society and
nature. Restoration Ecology 6:135–143. https://doi.org/10.1111/j.1526-
100X.1998.00624.x

Norwegian Environment Agency (2021) Areas without major infrastructure
development. https://miljostatus.miljodirektoratet.no/tema/naturomrader-
pa-land/inngrepsfri-natur/ (accessed 1 Nov 2021)

Perring MP, Erickson TE, Brancalion PHS (2018) Rocketing restoration:
enabling the upscaling of ecological restoration in the Anthropocene. Res-
toration Ecology 26:1017–1023. https://doi.org/10.1111/rec.12871

Prior J, Ward KJ (2016) Rethinking rewilding: a response to Jørgensen. Geo-
forum 69:132–135. https://doi.org/10.1016/j.geoforum.2015.12.003

Pröbstl U, Wirth V, Elands BHM, Bell S (2010) Management of recreation and
nature based tourism in European forests. Springer-Verlag, Berlin and
Heidelberg, Germany

Purcell AT, Lamb RJ (1998) Preference and naturalness: an ecological approach.
Landscape and Urban Planning 42:57–66. https://doi.org/10.1016/S0169-
2046(98)00073-5

SER (Society for Ecological Restoration Science and Policy Working Group)
(2004) The SER international primer on ecological restoration. Society
for Ecological Restoration, Tuscon, Arizona

Shackelford N, Hobbs RJ, Burgar JM, Erickson TE, Fontaine JB, Laliberte E,
Ramalho CE, Perring MP, Standish RJ (2013) Primed for change: develop-
ing ecological restoration for the 21st century. Restoration Ecology 21:
297–304. https://doi.org/10.1111/rec.12012

Skogen K, Helland H, Kaltenborn B (2018) Concern about climate change, bio-
diversity loss, habitat degradation and landscape change: embedded in dif-
ferent packages of environmental concern? Journal for Nature
Conservation 44:12–20. https://doi.org/10.1016/j.jnc.2018.06.001

Soliva R, Hunziker M (2009) How do biodiversity and conservation values relate
to landscape preferences? A case study from the Swiss Alps. Biodiversity
and Conservation 18:2483–2507. https://doi.org/10.1007/s10531-009-
9603-9

Soliva R, Bolliger J, Hunziker M (2010) Differences in preferences towards
potential future landscapes in the Swiss Alps. Landscape Research 35:
671–696. https://doi.org/10.1080/01426397.2010.519436

Soulé M, Terborgh JW (1999) Continental conservation: scientific foundations of
regional reserve networks. Island Press, Washington D.C.

Staaland H, Holand Ø, Nellemann C, Smith M (1998) Time scale for forest
regrowth: abandoned grazing and agricultural areas in southern Norway.
Ambio 27:456–460. https://www.jstor.org/stable/4314768

Strumse E (1996) Demographic differences in the visual preferences for agrarian
landscapes in Western Norway. Journal of Environmental Psychology 16:
17–31. https://doi.org/10.1006/jevp.1996.0002

Swart JAA, van der Windt HJ, Keulartz J (2001) Valuation of nature in conserva-
tion and restoration. Restoration Ecology 9:230–238. https://doi.org/10.
1046/j.1526-100x.2001.009002230.x

UN General Assembly (2019) United Nations decade on ecosystem restoration
(2021–2030), A/RES/73/284, Resolution adopted by the General Assem-
bly on 1 March 2019. New York

Van den Berg AE, Koole SL (2006) Newwilderness in the Netherlands: an inves-
tigation of visual preferences for nature development landscapes. Land-
scape and Urban Planning 78:362–372. https://doi.org/10.1016/j.
landurbplan.2005.11.006

Wortley L, Hero JM, Howes M (2013) Evaluating ecological restoration success:
a review of the literature. Restoration Ecology 21:537–543. https://doi.org/
10.1111/rec.12028

Zoderer BM, Tasser E (2021) The plurality of wilderness beliefs and their medi-
ating role in shaping attitudes towards wilderness. Journal of Environmen-
tal Management 277:111392. https://doi.org/10.1016/j.jenvman.2020.
111392

Supporting Information
The following information may be found in the online version of this article:

Table S1. GLM describing variation in mean scores for two dimensions of a factor
analysis.
Table S2. GLM comparing mean scores along two dimensions from a factor analysis.

Coordinating Editor: Matthias Gross Received: 21 September, 2021; First decision: 2 November, 2021; Revised: 26
November, 2021; Accepted: 27 November, 2021

Restoration Ecology 11 of 11

Public perceptions of ecological restoration

https://doi.org/10.1111/1365-2664.12411
https://doi.org/10.1080/21513732.2012.711774
https://doi.org/10.1111/rec.12554
https://doi.org/10.1111/rec.12888
https://doi.org/10.1111/rec.12888
https://doi.org/10.1111/j.1526-100X.2011.00813.x
https://doi.org/10.1371/journal.pone.0245074
https://doi.org/10.1371/journal.pone.0245074
https://doi.org/10.5268/IW-3.4.667
https://doi.org/10.1016/j.landurbplan.2011.02.022
https://doi.org/10.1016/j.landurbplan.2011.02.022
https://doi.org/10.1111/j.1526-100X.1998.00624.x
https://doi.org/10.1111/j.1526-100X.1998.00624.x
https://miljostatus.miljodirektoratet.no/tema/naturomrader-pa-land/inngrepsfri-natur/
https://miljostatus.miljodirektoratet.no/tema/naturomrader-pa-land/inngrepsfri-natur/
https://doi.org/10.1111/rec.12871
https://doi.org/10.1016/j.geoforum.2015.12.003
https://doi.org/10.1016/S0169-2046(98)00073-5
https://doi.org/10.1016/S0169-2046(98)00073-5
https://doi.org/10.1111/rec.12012
https://doi.org/10.1016/j.jnc.2018.06.001
https://doi.org/10.1007/s10531-009-9603-9
https://doi.org/10.1007/s10531-009-9603-9
https://doi.org/10.1080/01426397.2010.519436
https://www.jstor.org/stable/4314768
https://doi.org/10.1006/jevp.1996.0002
https://doi.org/10.1046/j.1526-100x.2001.009002230.x
https://doi.org/10.1046/j.1526-100x.2001.009002230.x
https://doi.org/10.1016/j.landurbplan.2005.11.006
https://doi.org/10.1016/j.landurbplan.2005.11.006
https://doi.org/10.1111/rec.12028
https://doi.org/10.1111/rec.12028
https://doi.org/10.1016/j.jenvman.2020.111392
https://doi.org/10.1016/j.jenvman.2020.111392

	Public perceptions of ecological restoration within the context of Norwegian landscape management
	Introduction
	Methods
	Survey
	Data Analysis

	Results
	Self-Reported Familiarity of Ecosystem Restoration
	Perceptions of Ecosystem Restoration's Purpose
	Environmental Attitudes and Perception of Restoration's Purpose
	Landscape Preferences

	Discussion
	Public Understanding and Interpretation of Restoration
	Restore Nature or Restore Ecosystem Services?
	Landscape Preferences
	Restoration Objectives
	Policy and Management Implications

	Acknowledgments
	LITERATURE CITED


