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ABSTRACT

We draw on institutional and ecological economics to understand the role of social preferences, institutional
arrangements, and power dynamics in mobilizing or restraining ecosystem services and values in Norwegian
forest governance. Specifically, we i) elicit local people’s preferences over forest ecosystem services and values,
ii) analyze how perceptions of forest values vary across stakeholders, and iii) examine how participation is
enabled by institutional arrangements. Our data were collected from a survey (N = 1694) distributed in 10 rural
municipalities and from interviews with Norwegian forest experts and stakeholders (N = 15). Four results are
highlighted. First, most respondents rank ecosystem services that embody relational and intrinsic values (such as
recreation and biodiversity) higher than services that primarily embody instrumental values (timber). Second,
women and non-forest owners show higher appreciation for relational values than men and forest owners. Third,
dominant value-articulating institutions, such as timber markets and cost-benefit analysis, favor utility, effi-
ciency, and instrumental values. Finally, few participatory arenas for decision-making are available, and local
people do not feel empowered in forest governance. Our findings indicate that Norwegian forest governance
primarily empowers actors that emphasize instrumental values followed by those who emphasize intrinsic
values, whereas relational values tend to be restrained.

The kind of values that are dominant in society is determined by One fourth of all valuation studies globally address forests (IPBES,
power relations, for example because economic and political in- 2022a), and policy initiatives such as the Sustainable Development
terests determine which values - and whose values - have most Goals (SDGs), the Convention on Biological Diversity, and the EU
traction in decision-making. Mobilizing alternative and more diverse forestry strategy 2030 (European Comission, 2021) put forests and for-
values therefore involves changing power relations, empowering est’s benefits at center-stage in international sustainability agendas.

those whose values have been rendered less visible (...). (Martin Environmental science and policy increasingly emphasize assessment

et al., 2022:4).

1. Introduction

Forests provide multiple ecosystem services, including raw mate-
rials, food, recreation, sense of place, carbon sequestration, and habitats
for biodiversity (Brockerhoff et al., 2017; Jenkins and Schaap, 2018).

and decision-support frameworks that integrate plural values of nature
(Jacobs et al., 2016; Pascual et al., 2017). Yet, the IPBES (2022a)
assessment of nature’s values found that decision-making processes
remain primarily guided by a narrow set of market-oriented values. This
finding resonates with growing interest in participatory processes for
sustainable forest governance (see e.g., Kangas et al., 2010; Sandstrom
et al., 2020; Sheppard and Meitner, 2005) and with ongoing discussions
on the role of power and institutions (conventions, norms, and legal rules)
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in defining which values gain prominence over others in scientific and
political agendas (Martin et al., 2022; Martinez-Alier, 2003; Vatn, 2005).

This research draws on theory from ecological economics and insti-
tutional theory to understand the role of social preferences, institutional
arrangements, and power dynamics in mobilizing or restraining specific
ecosystem services and values in forest governance. Key terms guiding
our analysis include environmental governance, value incommensura-
bility, and value-articulating institutions. Environmental governance re-
fers to the “use, management and protection of environmental resources
and processes” (Vatn, 2015:134), which typically involves conflicts
regarding who should get access to resources, whose interests are
prioritized, and how nature should be valued (ibid).

Incommensurability of values entails the idea that nature bears diverse
values that cannot be compressed into a single metric or measurement
rod (Gémez-Baggethun and Martin-Lopez, 2015; Martinez-Alier et al.,
1998; Martinez-Alier, 2003). The idea of incommensurability is thus
tightly connected with the recognition of plural values that are irre-
ducible to each other. Decision-support frameworks that acknowledge
value incommensurability, such as multi-criteria valuation, have been
long used in ecological economics (Martinez-Alier et al., 1998; O’ Neill
and Spash, 2000; O’Neill et al., 2008), and have received renewed
attention in the extensive literature on integrated valuation of ecosystem
services over the last decade (Dendoncker et al., 2013; Gomez-Bagge-
thun et al., 2014; Langemeyer et al., 2018; Saarikoski et al., 2016).

Through a distinction between worldviews, broad values, and spe-
cific values, the IPBES values assessment (2022b) expands on the
concept of value pluralism. It defines worldviews as “mental lenses
through which humans social groups perceive, think about, interpret,
inhabit and modify the world. Rooted in cultural traditions, they shape
and are shaped by knowledge systems, languages and values” (IPBES,
2022a:546; italics in the original). Broad values are defined as the: “life
goals, general guiding principles and orientations towards the world
that are informed by people’s beliefs and worldviews (Dietz et al.,
2005)” (IPBES, 2022a:545). Broad values include both moral principles
(such as justice), and life goals (such as prosperity), and they underpin
specific values of nature, defined as “(...) judgments regarding the
importance of nature in particular situations.” (IPBES, 2022b:10). Spe-
cific values are classified in three main categories: instrumental,
intrinsic, and relational values. Instrumental values refer to values that:
“relate to things that are a means to a desired end (...)” (ibid.), while
intrinsic values: “relate to the values of nature expressed independently of
any reference to people as valuers (...)” (ibid.). Lastly, relational values
refer to: “the meaningfulness of people-nature interactions, and in-
teractions among people (including across generations) through nature
(e.g., sense of place, spirituality, care, reciprocity).” (ibid.).

As opposed to primarily perceiving values and preferences as indi-
vidual and given, classical institutional economics emphasizes that
values are significantly shaped by societal and collective processes —
implying that values are largely expressions of culture (Vatn, 2015).
Moreover, power dynamics defining existing institutional arrangements
play an important role in defining which values are perceived as legit-
imate and important in decision-making processes (ibid.). The role that
institutional arrangements play in valuation processes can be analyzed
through the concept of value-articulating institutions (VAI's) (see e.g.,
O’Neill and Spash, 2000), defined as “rule structures facilitating the
articulation of values and interests” (Jacobs, 1997 cited in (Vatn,
2015:264). VAI's are “based on rules defining which values can be
expressed and in what form” (Anderson et al., 2022:61). These rules are
embedded in evaluation methods and decision support frameworks,
such as cost-benefit analyses, multicriteria analysis, or deliberative
valuation. In this way, VAI's act as frames invoked in the process of
expressing values that regulate and shape which values come forward,
which are excluded, and what sort of conclusions and policy recom-
mendations can be reached (Vatn, 2005).

This paper draws on the case of Norwegian forest governance to
examine people’s values and preferences of forest ecosystem services,
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and to analyze how institutions mobilize or restrain different forest
values, and how different actors are correspondingly empowered or
disempowered in forest governance. To this end, the paper pursues the
following objectives: i) to examine which forest ecosystem services are
considered most important by local communities in Norwegian rural
areas, ii) to assess how appreciations of different services and values
relate to specific socio-demographic characteristics, iii) to examine
which value-articulating institutions dominate Norwegian forest
governance, and iv) to discuss the ways in which these value-
articulating institutions support or undermine the values and interests
of different socio-demographic groups.

2. Forest governance in Norway

Forests cover one third (37%) of Norway’s land area and have his-
torically been critical for livelihoods throughout the country (Bakke-
lund, 2020; Hoen et al., 2019; Tomter and Dalen, 2018). As much as
77% of the productive forest areas are today privately owned, partly due
to historical processes of privatization and enclosure dating back to the
1600s (Gangdal, 2011) and accelerated in the 1800s (Skogen, 2018).
Most of the forest properties are owned by smallholders; 60% are smaller
than 25 ha, and 90% are smaller than 100 ha (Statskog, 2015).

While a state-driven shift from selective cutting to even-aged stand
management (i.e., clear-cutting and planting of monocultures) has
tripled forest biomass since around 1920, employment in forestry fell
from around 28,500 in 1950 to 6600 in 2018 following mechanization
and tertiarization of the economy (SSB, 2021b; Tomter and Dalen,
2018). Although forests are still important sources of revenue for some
communities, the primary role of forests has gradually shifted from
livelihoods to recreation, home for biodiversity, and carbon sinks
(Helseth et al., 2022; Hoen et al., 2019). Yet, the ecological condition of
Norwegian forests is relatively poor,” mainly due to intensive even-aged
forest management and infrastructure developments in forest areas
(Framstad et al., 2022).

Key legislations affecting Norwegian forest governance include the
Forestry Act, the Outdoor Recreation Act, the Nature Diversity Act, and
the Planning and Building Act (Tomter and Dalen, 2018). While the
Planning and Building Act guide municipal planning (with requirements
for public participation) (Lovdata, 2008), the introduction of the Nature
Diversity Act in 2009 brought increased attention to issues regarding
biodiversity (Lovdata, 2006; Lovdata, 2009). However, recent critics
hold that the decision-making processes related to forestry (such as
building of forest roads), are primarily guided by the Forestry Act, with
minor public involvement (see e.g., Altinget, 2023).

Moreover, reports showing that Norwegian forest governance favor
provisioning ecosystem services at the expense of supporting, regu-
lating, and cultural services, suggests that broader deliberation over
forest values is required to inform national sustainability agendas (see e.
8., Asppy and Helseth, 2022; Aspgy and Stokland, 2022; Bartlett et al.,
2020; Helseth et al., 2022; Lindhjem and Magnussen, 2012; Nesbakken,
2022). This also connects to calls for improved knowledge on how
diverse values and preferences are reflected and mobilized in different
European forest governance regimes (Lindahl et al., 2017a; Lindahl
et al., 2017b; Primmer et al., 2021; Sandstrom et al., 2020).

3. Framework and methods

Data for this research were drawn from three main sources: i) a
literature review, ii) in-depth interviews with forest experts and stake-
holders (N = 15), and iii) a survey (N = 1694) distributed among local
inhabitants in 10 rural municipalities in Norway (Fig. 2).

2 The ecological condition of Norwegian forests is classified with the value of
0.42, against a “good condition” of 0.6, and with an optimal/ maximum score of
1.
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3.1. Literature review

To get an overview of ecosystem services, values, and institutions in
Norwegian forest governance, we reviewed policy documents, scientific
papers and reports, books, media articles, and grey literature. Our pri-
mary focus was to i) identify main VAI's guiding decisions affecting
forestry practices and infrastructure development in forest areas, and ii)
assess each VAI following the criteria described in Section 3.3. Results
from the initial literature review were used to inform the framing of the
survey (see Section 3.2.) as well as the design of the interview guide (see
Section 3.3).

3.2. Survey

We designed a digital survey in cooperation with the Norwegian
Centre of Competence on Rural Development and the relevant munici-
palities.® The survey had multipurpose aims of producing knowledge for
policy development nationally and locally (see e.g., Skavhaug et al.,
2022). It was tested with a national reference group (N = 11) before it
was revised and distributed among inhabitants of Hyllestad, Fjaler,
Askvoll, Solund, Bykle, Vang, Grue, Sgr-Aurdal, Engerdal and Rendalen
municipalities from November 2021 to April 2022 (Fig. 1). These 10
municipalities were selected to represent a mix of forest areas and nature
types.

Solund, Vang, Bykle, and Askvoll are typical coastal or mountain
areas, with relatively low forest cover (see Table 1). Fjaler and Hyllestad
are relatively small costal municipalities, but with larger shares of for-
ests than the former mentioned. Grue, Sgr-Aurdal, Engerdal, and
Rendalen all have vast forest areas, in which forest is important for local
livelihood and culture, although Engerdal has less active forestry (SSB,
2023b). Based on the level of active forestry over the last 10 years, we
grouped the municipalities as either ‘forestry communities’ (Grue,
Rendalen, and Sg¢r-Aurdal) or ‘communities with less active forestry’
(Solund, Vang, Bykle, Askvoll, Hyllestad, Fjaler, and Engerdal) (Fig. 2).

The survey consisted of two main parts. The first section contained
closed questions covering issues of social, environmental, and economic
sustainability, both relating to the local community and to national/
international issues (see questions in Table A.1. in Appendix). Second,
the survey also covered closed questions about forest values and
ecosystem services (see Section 3.2.1). Socio-demographic variables
collected for our case study include i) age, ii) gender, iii) level of edu-
cation, iv) level of income, and v) forest ownership (including size of
forest area).

The survey was distributed online via the municipal administrations,
and it was spread through different channels, including the municipal-
ities” websites, social media, local organizations, and/or local newspa-
pers. The survey stayed open for approximately 1 !4 month in each
municipality, and participation was anonymous. The survey was open to
all inhabitants, and thus based on self-selection (not on a randomized
sample). This may entail a representation bias towards specific groups,
such as people with particular interest in issues of local community
development, or with more time available. To encourage diverse
participation, the survey was framed as a broad inquiry of inhabitants’
views on local development, in which all local voices mattered. We
monitored responses, and were we noticed low participation from
certain groups (e.g., those aged below 35), the municipality was noti-
fied, and then made extra efforts to reach these groups.

3.2.1. Perceived importance of forest ecosystem services
After posing the question: “In which way is the forest in the munic-
ipality most important to you and your local community?”, we asked

3 Norwegian municipalities are local governmental bodies with a political
level (city council) and an administrative level. Both levels were represented in
developing the survey.
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respondents to grade (from 1 to 5) the importance of 9 specified forest
ecosystem services. These services were chosen based on previous
research identifying the most important ecosystem services from Nor-
wegian forests (Berglihn and Gomez-Baggethun, 2021; Helseth et al.,
2022; Lindhjem and Magnussen, 2012). The dual formulation of the
question was intended to make respondents reflect on the importance of
forests both in terms of individual preferences and community values, as
respondents tend to display different values when asked in individual (e.
g., as consumers) vs. collective contexts (e.g., as citizens) (Sagoff, 1998).
We also included the (optional) open question: «do you have other
thoughts on the importance on forest for you and your local community?

For data analysis, we classified forest ecosystem services according to
established international categorizations of supporting, cultural, provi-
sioning, and regulating services (MEA, 2005; TEEB, 2010) (Table 2).
Further, we followed the IPBES (2022a) classification of instrumental,
intrinsic, or relational values to identify which values are most promi-
nent in each ecosystem service (see also Arias-Arévalo et al., 2017).
Some services may embody multiple values (see e.g., Arias-Arévalo
etal., 2017; Gomez-Baggethun et al., 2016). As an example, hunting and
harvesting of berries provide food (instrumental), but are important
sources of relational values for significant shares of the population. In
2021, 7.6% of Norwegians above 16 years old reported to have been
hunting, while 41.6% had been harvesting berries and mushrooms (SSB,
2021a). Although harvesting timber® may also embody relational values
for some users, harvest is currently done mostly by machines, with few
people involved (SSB, 2015), undermining the significance of relational
aspects if compared to e.g., hunting. Moreover, people may seek recre-
ation and aesthetical experiences from forests primarily to gain pleasure
(instrumental values), while closeness to forest may also be important
elements of people’s identity and social cohesion (relational values)
(Chan et al., 2016).

3.2.2. Statistical analysis

In total, 3076 local inhabitants answered the survey, fully or
partially. We filtered out all respondents that did not complete the
survey, which left a final sample size of 1694 respondents. We used the
open-source statistics program Jasp for the statistical analysis, following
three steps: i) retrieving descriptive statistics, ii) analysis of variance
(ANOVA), and iii) an exploratory factor analysis to retrieve broad values
which we used for examining correlations with specific forest values.

First, we retrieved descriptive statistics (with mean) on the appre-
ciation of each of the 9 forest ecosystem services, as well as for the two
statements: “Forest in my municipality means a lot to me” [importance]
and “I get to actively participate in decisions regarding forest in my munici-
pality” [participation].

Second, we conducted initial linear regressions of all socio-
demographic variables related to each forest ecosystem service, and
the two statements transcribed above. Gender and forest ownership
stood out as two key determinants, and we used these variables for
further analysis of variance. Gender has been found to be an important
determinant for the value ascribed to ecosystem services (Calvet-Mir
et al., 2016) and for public environmental concern (Liu et al., 2014),
while private ownership is an important marker of institutional context
(Vatn, 2015). We used Post Hoc Tests to confirm whether the identified
differences were significant, and we retrieved mean, standard deviation,
mean difference, and P-value (P-tukey). With regard to ‘importance’ and
‘participation’, we also examined variance between forest owners with
different sized forest properties.

4 The 175 written replies to this question indicated that respondents
expressed their own opinion on forests importance for them and their com-
munity, as opposed to attempting to conduct some objective assessment.

5 “Harvesting of timber” was perceived as distinct from harvesting of fire-
wood — which many respondents mentioned as an additional important
ecosystem services in their written replies.
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Fig. 1. Municipalities sampled in the survey, Southern Norway, 2021-2022, Source (Onorgeskart.no, 2022). Circle size indicates sample size as small (n < 130) or

large (n > 130).

Table 1
Overview of population and share of forest area in each municipality.
Forest, percent of unbuilt land Forest, km? of unbuilt land Total km? of unbuilt land Population in 2022
area area area
Communities with less active Solund 7.6% 17.14 225.22 768
forestry Vang 12.3% 184.45 1495.45 1310
Bykle 17.2% 250.48 1456.89 935
Askvoll 22% 70.64 320.51 2951
Fjaler 48% 197.22 409.87 2901
Engerdal 48% 1048.23 2184.56 1253
Hyllestad 53% 134.55 253.86 1290
Forestry communities Rendalen 54.9% 1734.75 3160.54 1722
Sgr- 71.4% 777.86 1089.01 2889
Aurdal
Grue 80.5% 658.59 817.86 4548

Source: (SSB, 2023a). Solund and Bykle are two of the least populated municipalities in Norway. The low percentage of forest is due to these communities being an
island community in the far west of Norway (Solund) and a mountain community (Bykle).

Third, we did an exploratory factor analysis across the general
questions about social, environmental, and economic sustainability.
From this analysis, we identified two factors® that reflected contrasting
broad values. The first broad value was identified as perceiving eco-
nomic and societal progress as superior to nature responsibility, while the
second broad value entails seeing responsibility towards nature as a
guiding principle (see Table A.2 in Appendix). Next, we retrieved
Spearman’s rho on correlations between holding one of these two broad
values and appreciating specific forest ecosystem services.

3.3. Interviews and institutional analysis

We used the Environmental Governance Systems framework (Fig. 3)
(Vatn, 2015, 2021) as an analytical framework to identify and examine
the most prominent actors, VAI’s, and broad values of Norwegian forest
governance.

Economic actors are defined here as those holding rights to productive
resources, such as forestry owners or forestry operators, while political
actors are those defining the resource regimes and the rules for the

6 Both of these factors had internal reliability above 0.7 on Cronbach’s a [«].

political process (such as ministries or municipalities). Civil society actors
are defined as those that offer legitimacy to political actors and formu-
late the normative basis of a society (Vatn, 2015:143). We make a
distinction between formal civil society actors and the citizen-side of civil
society. The former is comprised of organizations with formal structures
(such as NGO’s, mass media, university and research institutes, political
parties, and organizations representing business). The latter represents
the general citizen (e.g., all citizens in a municipality). There are signif-
icant overlaps between the different groups of actors. The same person
can both be a political, economic, and a civil society actor — and all
actors are indeed also citizens. The actor categories are thus ‘roles’, that
can be useful for analytical purposes (Vatn, 2015).

We conducted thirteen interviews with knowledge producers working
in research institutes or universities (formal civil society actors), and
two field interviews with representatives from Oslo municipality and
Sgr-Aurdal municipality. Due to safety measures related to the Covid
pandemic, most interviews were conducted digitally, except for the two
field interviews. The interviews were in-depth and semi-structured and
lasted 1 to 1 % hour each (see semi-structured interview guide in Ap-
pendix, Table A.3.).

We assessed the arrangements of each dominant value-articulating
institution, following these criteria: i) who gets to participate, and in
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Fig. 2. Overview of timber harvested for sale (m®) in the different municipalities, 2012-2021. The tree species harvested are primarily spruce, followed by pine, and

occasionally also some deciduous trees (typically birch) (SSB, 2023b).

Table 2

Categorization of forest ecosystem services in the survey.
Type of forest ecosystem service Ecosystem service category Specific values
Biodiversity: Home for animals and biodiversity Supporting Intrinsic
Inspiration: Inspiration for arts, culture, and literature Cultural Relational
Spirituality: Spiritual values Cultural Relational
Aesthetical: Aesthetical (the landscape brings joy) Cultural Relational (instrumental)
Recreation: Outdoor recreation Cultural Relational (instrumental)
Harvesting: Harvesting of berries, mushrooms, and wild plants Provisioning (cultural) Instrumental (relational)
Hunting: Access to hunting and game resources Provisioning (cultural) Instrumental (relational)
Timber: Harvesting of timber Provisioning Instrumental
Carbon: Sequestration and storage of carbon Regulating Instrumental (intrinsic)

The secondary relation of each service to type of value is indicated in parenthesis.

which capacity or actor-role (e.g., as consumers, citizens, stakeholder
representatives, or experts)?, ii) how is the process defined (e.g., are
participants expected to contribute as individuals or as a group, and are
values seen as given, or as results of the specific process)?, iii) how are
values expected to be expressed (e.g., as prices or as arguments, and is
account taken for values that are incommensurable)?, and iv) which
forms do recommendations and conclusion take; are they e.g., based on an
aggregation of individually articulated values, or on a common
consideration of arguments? (Vatn, 2021:185).

4. Results
4.1. Survey results

Table A.4. in Appendix gives an overview of the number and pro-
portion of respondents by different socio-demographic characteristics,

while Table A.1. provides results for the general questions about social,
environmental, and economic sustainability.

4.1.1. Importance of forest and forest ecosystem services

Respondents rank recreation (M = 4.325), biodiversity (M = 4.022),
and aesthetics (M = 3.981) as the most important forest ecosystem
services for themselves and their community (Table 3). The importance
of forests for spirituality (M = 2.059) is ranked the lowest, followed by
inspiration for arts, culture, and literature (M = 2.585), and harvesting
of timber (M = 3.244). Next, although 70.8% of respondents deem that
the forest in their municipality is important for them, only 11.2%
consider that they get to participate actively in local governance.

Table A.5. in Appendix. provide an overview of appreciation of forest
services in each municipality, while Table 4 shows differences across the
two categories of communities. With the exception of hunting (no dif-
ference), all services are ranked significantly higher in the ‘forestry
communities’. The largest different is found in the appreciation of timber
(MD = 0.732). However, the ranking of services remains mostly the same,
except that in the forestry communities, aesthetics is ranked marginally
higher than biodiversity, while carbon swop places with hunting.

Overall, supporting and cultural services are ranked highest, while
provisioning services that also include recreational aspects (such as
harvesting and hunting) are ranked higher than services with a more
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Fig. 3. Integrated framework illustrating the interaction between ecological, political, and economic processes (Vatn, 2021).

Table 3

Appreciation of forest ecosystem services, and participation in forest governance, Southern Norway, 2021-2022.

Mean (M) Std. dev. (SD) Degree of perceived importance
Very important 1 2 3 4 Not important 5

Recreation 4.325 0.982 58.7% 23.4% 12.2% 3% 2.7%
Biodiversity 4.022 1.086 43.6% 28% 18.6% 6.4% 3.4%
Aesthetics 3.981 1.138 43.1% 27.5% 18.6% 5.8% 5%
Harvesting 3.792 1.148 34.2% 29.3% 22.7% 9% 4.8%
Hunting 3.773 1.303 39.6% 25.2% 17.7% 8% 9.5%
Carbon 3.559 1.239 29.8% 22.8% 29% 10.3% 8.1%
Timber 3.244 1.324 21.8% 21.6% 28.3% 13.9% 14.4%
Inspiration 2.585 1.276 9.5% 14.5% 27.2% 22.6% 26.2%
Spirituality 2.059 1.293 7.2% 8.9% 19% 16.1 48.8%
Degree of agreement to statement

Mean Std. dev. Agree (1) Agree some Neutral Disagree some Disagree (5)
Importance 3.963 1.120 42% 28.8% 18.3% 5.5% 5.4%
Participation 2.419 1.146 4.3% 6.9% 45.9% 12.2% 30.7%

See ‘importance’ and ‘participation’ described in Section 3.2.2.

distinct instrumental character (such as timber). These results are in line
with reports showing that outdoor recreation is very important to Nor-
wegians (MCE, 2016; MCE, 2018; NEA, 2020), and that material con-
nections between forests and communities are waning (Helseth et al.,
2022). The low ranking of inspiration for arts, culture, and literature
may be related to this waning material connections, as Norwegian arts
and literature emerging from human-forest relations have traditionally
been closely connected to material uses of forests (Kaldal, 2022).

4.1.2. Differences across socio-demographic characteristics

Our results indicate that the appreciation of forest ecosystem services
varies by the socio-demographic characteristics of forest ownership and
gender (Table 5).

First, women appreciate all forest ecosystem services significantly
higher than men, except from timber and hunting. Specifically, women
appreciate harvesting (MD = 0.450), inspiration (MD = 0.382), spiri-
tuality (MD = 0.352), aesthetics (MD = 0.340), biodiversity (MD =
0.306), recreation (MD = 0.249), and carbon (MD = 0.199), signifi-
cantly higher than men. However, women have less appreciation for
timber than men (MD = — 0.143), while there are no significant gender

differences with regards to hunting.

Overall, these results indicate that men in the study areas have higher
appreciation for instrumental values (embodied in the provisioning
ecosystem services of timber), while women show higher appreciation for
relational and intrinsic forest values (embodied in services such as inspi-
ration and spirituality). These results are interesting in light of the tradi-
tionally strong male-dominance of Norwegian (and European) forest
governance, in which female views and values have been restrained (Follo
etal., 2017; Kaldal, 2022). These results also align with previous research,
e.g., showing that women emphasize different ecosystem services than
men (Calvet-Mir et al., 2016), and that women mobilize intrinsic and
relational values in forest governance (Agarwal, 2009).

Second, forest owners rank the importance of forests for timber (MD
= 0.542), hunting (MD = 0.437), biodiversity (MD = 0.162), and har-
vesting (MD = 0.133) significantly higher than non-forest owners.
Furthermore, forest owners rank spirituality (MD = — 0.177) and
inspiration (MD = — 0.146), significantly lower than non-forest owners.
These results indicate that forest owners overall hold higher apprecia-
tion for both provisioning and supporting services, and thus both for
instrumental and intrinsic values. When controlling across gender, we
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Table 4
Appreciation of forest ecosystem services in ‘forestry communities’ and in ‘communities with less active forestry’, Southern Norway, 2021-2022.
Communities with less active forestry (N = 1136) Forestry communities (N = 556) Mean diff. Significance
Mean Std. dev. Mean Std. dev. P-value
Recreation 4.235 1.039 4.509 0.824 0.274 < 0.001***
Biodiversity 3.955 1.130 4.158 0.977 0.203 < 0.001%**
Aesthetics 3.887 1.182 4.173 1.016 0.286 < 0.001%**
Harvesting 3.683 1.196 4.014 1.008 0.332 < 0.001%**
Hunting 3.781 1.277 3.757 1.356 0.042 0.722
Carbon 3.458 1.241 3.766 1.211 0.308 < 0.001***
Timber 2.984 1.278 3.716 1.281 0.732 < 0.001%**
Inspiration 2.443 1.234 2.876 1.311 0.433 < 0.001%**
Spirituality 2.037 1.265 2.214 1.334 0.177 < 0.008**
Important 3.771 1.196 4.356 0.918 0.585 < 0.001***
Participation 2.385 1.080 2.489 1.197 0.104 0.072
Bold indicates significant differences in "mean" across the two groups of respondents.
Table 5
Appreciation of forest ecosystem services by forest ownership and gender, Southern Norway, 2021-2022.
Women Men Mean diff. Significance
Mean Std. dev. Mean Std. dev. P-value
Recreation 4.466 0.922 4.197 1.023 0.249 < 0.001%**
Biodiversity 4.168 1.014 3.862 1.135 0.306 < 0.001***
Aesthetics 4.142 1.076 3.802 1.176 0.340 < 0.001%**
Harvesting 4.003 1.062 3.553 1.197 0.450 < 0.001%**
Hunting 3.771 1.308 3.777 1.295 —0.005 0.937
Carbon 3.657 1.199 3.457 1.271 0.199 < 0.001%**
Timber 3.156 1.318 3.299 1.328 —0.143 0.027*
Inspiration 2.761 1.273 2.379 1.247 0.382 < 0.001***
Spirituality 2.256 1.333 1.904 1.217 0.352 < 0.001%**
Important 4.016 1.131 3.913 1.158 0.102 0.067%**
Participation 2.367 1.067 2.479 1.178 -0.112 0.041*
Forest owner Non-forest owner Mean diff. Significance
Mean Std. dev. Mean Std. dev. P-value
Recreation 4.384 0.900 4.305 1.007 0.078 0.157
Biodiversity 4.144 1.011 3.982 1.107 0.162 0.008**
Aesthetics 3.947 1.134 3.991 1.140 —0.044 0.492
Harvesting 3.892 1.107 3.759 1.160 0.133 0.040*
Hunting 4.104 1.142 3.666 1.334 0.437 <0.001***
Carbon 3.638 1.205 3.533 1.249 0.105 0.135
Timber 3.633 1.249 3.091 1.321 0.542 <0.001***
Inspiration 2.475 1.263 2.621 1.278 —0.146
Spirituality 1.962 1.255 2.139 1.303 -0.177
Importance 4.153 1.022 3.901 1.177 0.253
Participation 2.847 1.144 2.280 1.077 0.567

Gender: responses in categories ‘Neither’ (N = 3) and ‘Do not want to say’ (N = 11) were filtered out for the comparison across on gender, as numbers were too small for
reasonable margin of error. Forest owners (N = 417), with 45.8% women (N = 191) and 54.2% men (N = 226). Bold indicates significant differences in "mean" across

the two groups of respondents.

Table 6

Comparison of ‘participation’ and ‘importance’ among forest owners and non-forest owners in the two groups of communities, Southern Norway, 2021-2022.

Forest owners

Communities with less active forestry, (N = 272)

Forest communities, (N = 145)

Mean Std. dev. Mean Std. dev Mean diff. Significance P-value
Importance 3.926 1.111 4.579 0.642 0.653 <0.001%**
Participation 2.728 1.041 3.069 1.289 0.341 0.004**
Non-forest owners
Communities with less active forestry, (N = 866) Forest communities, (N = 411)

Mean Std. dev. Mean Std. dev Mean diff. Significance P-value
Importance 3.722 1.218 4.277 0.986 0.556 <0.001***
Participation 2.277 1.070 2.285 1.093 0.008 0.907

Bold indicates significant differences in "mean" across the two groups of respondents.
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Table 7
Size of property, importance of forests and degree of experienced participation, Southern Norway, 2021-22.
Importance Participation
0.5-10 ha 10-50 Ha 50-200 ha 200+ha 0.5-10 ha 10-50 ha 50-200 ha 200+ ha
Valid 69 123 133 92 69 123 133 92
Mean 3.957 4.057 4.150 4.435 2.449 2.870 2.812 3.163
Std. Deviation 1.104 0.986 1.026 0.953 1.008 1.040 1.129 1.303
P-value (ANOVA) 0.013** 0.001***
Table 8
Broad values by gender and forest ownership, Southern Norway, 2021-2022.
Women Men Meandiff. Significance
Mean Std.dev Mean Std.dev. P-value
Progress superior to nature responsibility 3.062 0.822 3.296 0.920 —0.234 <0.001***
Responsibility towards nature 4.183 0.628 3.892 0.748 0.291 <0.001***
Forest owner Non-forest owner Mean diff. Significance
Mean Std. dev. Mean Std. dev. P-value
Progress superior to nature responsibility 3.215 0.923 3.156 0.860 0.059 0.232
Responsibility towards nature 4.059 0.706 4.010 0.689 0.049 0.215

Bold indicates significant differences in "mean" across the two groups of respondents.

found that the difference related to spirituality only appears between
female non-forest owners (N = 706, M = 2.310) and female forest
owners (N =191, M = 2.021), with a mean difference of - 0.299. There is
no significant difference observed between forest owners (N = 557, M =
1.901) and non-forest owners among males (N = 226, M = 1.921). This
may indicate that the context of being a forest owner more strongly
alters the relational values held and expressed by women.

Forests are also significantly more important to forest owners (MD =
0.253), and owners feel that they get to participate more actively in forest
governance (MD = 0.567) than non-forest owners. Moreover, forest
owners (M = 4.568) and non-forest owners (M = 4.266) in forestry
communities consider forest significantly more important than forest
owners (M = 3.893) and non-forest owners in communities with less
active forestry (M = 3.741) (Table 6). The ‘gap’ between experienced
participation in forest governance is larger between forest owners and
non-forest owners in the forestry communities (MD = 0.792), than in the
communities with less active forestry (MD = 0.501). Overall, non-forest
owners in ‘forestry communities’ care very highly about forests (M =
4.277), but they do not feel empowered in forest governance (M = 2.285).

Results also vary with the size of forest property (Table 7). As an
example, those owning >200 ha of forests feel more empowered than
those owning 0.5-10 ha (MD = 0.714).

4.1.3. Relationship between broad values and specific forest values
Perceiving economic and social progress as superior to nature re-
sponsibility, correlates negatively (Spearman’s rho, Sr) with appreciation
of most forest ecosystem services, except for hunting and timber, for
which there is a positive correlation (Table A.6. in Appendix). The most
significant negative correlation is found with carbon (Sr = — 0.281),
biodiversity (Sr = — 0.271), inspiration (Sr = — 0.235), and spirituality
(Sr = — 0.219). Holding broad values of responsibility towards nature,
however, correlates significantly positive with most forest ecosystem
services. The most significant positive correlations are with biodiversity
(Sr = 0.429) and aesthetics (Sr = 0.403). Hunting has the weakest
positive correlation (Sr = 0.105), while timber has no correlation.
These results indicate that broad values aligned with nature re-
sponsibility underpin intrinsic and relational values, while those that see

progress as superior to nature responsibility favor instrumental values. We
also found (Table 8) that women state higher levels of responsibility to-
wards nature (MD = 0.291) and are less inclined to perceive economic
and societal progress as superior to nature responsibility (MD = —0.234).
These results align with previous research showing gender differences in
environmental attitudes (Liu et al., 2014). Moreover, while forest
owners rank services embodying instrumental values high, they score
similar as average respondents on the two broad values. This may
indicate that forest owners perceive governing forests for increased
timber production as the most responsible way to care for forests.

4.2. Institutional arrangements shaping forest values

We identified the main VAI's affecting decisions of Norwegian forest
governance to be: i) timber-markets, ii) cost-benefit analysis, iii) forestry
plans, and iv) municipal planning processes. We assessed each VAI
following the criteria outlined in Section 3.3. (see detailed results in
Table A.7. in Appendix).

First, timber-markets have a long-standing dominance in shaping how
values are articulated in Norwegian forest governance (Helseth et al.,
2022). Timber prices are today defined by international timber markets,
with few regulations (Tomter and Dalen, 2018). Such markets are
dominated by broad values of utility and efficiency. Regarding specific
values, instrumental values hold prominence. However, voluntary and
market-based forestry certification schemes (promoting plural values)
have been developed and implemented over the last decades, in dialog
between forestry actors and civil society actors such as e.g., environ-
mental NGO’s (Tomter, 2023). The ability of the general citizen to shape
forest values in timber markets is restricted to their role as consumers.

Second, cost-benefit analysis (CBA) inform larger state-led infra-
structure development projects in forest areas, such as public roads or
powerlines (NOU 1998:16; Sirnes et al., 2021). The aim of CBA is to
inform decision aimed at maximizing overall net societal utility and
secure efficient resource use. Through CBA, the values of different forest
ecosystem services (such as timber, biodiversity, or recreation) are
standardized (often in monetary terms) and compared to societal ben-
efits or costs of infrastructure developments. Such analyses are typically
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done by experts. They may draw on surveys of e.g., willingness to pay
(WTP) emphasizing people’s consumer preferences and assuming
commensurability of forest values which facilitate aggregation of data
(Sirnes et al., 2021). Hence, beyond their role as consumers (expressions
of WTP), CBA enables limited space for the general citizen to engage in
and shape the values that currently dominate Norwegian forest
governance.

Third, private forest owners are encouraged to develop a forestry plan
that balance the long-term management of timber resources with envi-
ronmental considerations. Guidelines for forestry plans are flexible
(Lovdata, 2004), and the development of plans typically rely on inputs
from forest owner companies and municipal administrations (Norges
skogeierforbund, 2023). The main broad values dominating forestry
plans are utility and efficiency in timber production, while negative ef-
fects on e.g., biodiversity and recreation are to be minimized. Instru-
mental values are mobilized, and the general citizen have no specified
role in developing or approving private forestry plans (Lovdata, 2004).

Fourth, municipal planning processes regulate infrastructure develop-
ment in forest areas, such as public roads, recreational homes, and urban
development. Municipal planning is guided by procedural steps in the
Planning and Building Act (PBA), which e.g., entails specific re-
quirements for: i) impact assessments (IA), and ii) participation (Lov-
data, 2008).” Impact assessments are required for projects with
significant effects on environment and society, and should e.g., include
considerations of ecosystem services (Lovdata, 2017). IA’s can mobilize
intrinsic values through the use of biophysical indexes as independent
valuation metrics, such as the Norwegian Nature Index (Certain et al.,
2011; Jakobsson and Pedersen, 2020). However, besides recent map-
ping of important areas for recreation (NEA, 2014), there is a lack of
formal data and indicators on cultural ecosystem services embodying
relational values (Helseth et al., 2022). Deliberative processes (e.g., public
meetings, open hearings) are required for some steps of municipal
planning, but not on issues of forest governance, and there are no clear
guidelines on how to equitably integrate plural values of forests (Lov-
data, 2008). Furthermore, both IA and deliberative processes frame
participation primarily towards those that are clearly defined stake-
holders, as opposed to general citizens.

Our evaluation of the institutional arrangements affecting Norwe-
gian forest governance, indicates that prevailing VAI's are expert-
dominated, emphasizing instrumental values of forests (especially tim-
ber), or, to a less extent, intrinsic values (such as protecting biodiversity
as an end in itself). We were not able to identify any presently used VAI’s
that clearly mobilize relational values of forests (such as recreation,
place attachment, spirituality, and inspiration), or that empower actors
emphasizing such values. Results also indicate that community
involvement is rarely encouraged.

Overall, our results indicate that redesigning the VAI's guiding Nor-
wegian forest governance is key to even out value asymmetries related to
gender and ownership, and to mobilize plural values. This seems partic-
ularly important in ‘forestry communities’, where the gap between forest
owners and non-forest owners perceived participation is largest. In
particular, the role of PBA in issues of forest governance should be clar-
ified and improved, with emphasis on multicriteria valuation and on
inviting public participation through deliberative processes.

5. Conclusion

We drew on theory from institutional and ecological economics to
understand the role of social preferences, institutional arrangements,
and power dynamics in defining which and whose values are mobilized

7 However, infrastructure developments related to forestry (such as logging
roads), are seen to be guided by the Forestry Act, which causes unclarity with
regards to requirements for impact assessments and participation (Forskning.
no, 2022).
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or inhibited in Norwegian forest governance. Following our research
questions, four main findings are highlighted.

First, most respondents rank ecosystem services that embody rela-
tional and intrinsic values (such as recreation and biodiversity) higher
than services that primarily embody instrumental values (timber), and
this ranking of services is similar across ‘forestry communities’ and
communities with less active forestry. Second, women and non-forest
owners show higher appreciation for relational values than men and
forest owners. We also find that holding a broad value of “responsibility
towards nature” underpin the appreciation of ecosystem services
embedding intrinsic and relational values of forest, while perceiving
progress as superior to nature responsibility corresponds with appreci-
ating ecosystem services that embody instrumental forest values. Third,
dominant value-articulating institutions, such as timber markets and
cost-benefit analysis, favor utility, efficiency, and instrumental values.
Finally, few participatory arenas for decision-making are available, and,
except for those who own relatively large forest properties, local actors
do not feel empowered in decision-making regarding forest ecosystems
in their municipality.

Our results indicate that gender as well as property ownership and
size are important markers of power in Norwegian forest governance.
The existing governance regime empowers actors prioritizing instru-
mental values (especially forest owners), and, to a less extent, actors
stewarding intrinsic values (e.g., environmental NGO’s). The opportu-
nity to express relational values associated with ecosystem services such
as spirituality, inspiration, and aesthetics, are mostly restrained, and
actors holding such values are largely disempowered. Balancing and
diversifying nature’s values may thus involve empowering socio-
demographic groups whose values have been left aside, with partic-
ular emphasis on women, smallholders, and non-forest owners. The
large gap in perceived ‘participation’ between non-owners and owners
in the forestry communities indicate that efforts to empower non-forest
owners are particularly important in communities with active forestry.

Our analysis identifies possibilities to promote a broader array of
forest ecosystem services and values through more inclusive forest
governance approaches, less dominated by markets and experts, and
through enabling planning processes characterized by deliberation. This
may require government actions to expand participatory power beyond
forest owners, market actors, and NGOs, to engage the wider civil so-
ciety in rural areas. This can be done through redesigning important
value-articulating institutions with emphasis on promoting relational
and intrinsic values, and through developing guidelines for multicriteria
valuation. Specifically, the role of the Planning and Building Act in is-
sues of forest governance should be clarified and strengthened, with
emphasis on deliberative processes related to forest governance.
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Appendix
Table A.1
Results from closed survey questions on issues of social, environmental, and economic sustainability, Southern Norway, 2021-2022.
Mean Std. dev. Disagree Disagree Neutral  Agree Agree
™) (SD) (€))] some some 5)
I feel included and involved in the local community where I live 4.119 1.164 4.7% 7.1% 13% 22% 53.2%
The landscape and nature in the municipality mean a lot to my identity 4.441 0.890 2.1% 1.9% 9.1% 23.7% 63.2%
I am engaged in the development of the municipality 4.170 0.985 2.7% 3.8% 13.8% 33.2% 46.5%
I wish to live in the municipality in the future 4.311 1.089 3.2% 6% 11.3% 15.6% 63.9%
It doesn’t matter much to me where I live, and I might as well live somewhere else ~ 2.342 1.350 38.4% 22% 14.8% 16.5% 8.3%
1 can be myself fully in my municipality 4.047 1.235 5.9% 9.4% 10.4% 22.7% 51.6%
We must focus on densification of the townships rather than scattered settlements 2.315 1.375 41.6% 18.2% 16.6% 14.3% 9.3%
If we do not get the population to grow, our local community will die out in the future ~ 3.887 1.184 6% 9.6% 11.6% 35.3% 37.5%
Immigration from other countries is positive for the municipality 3.868 1.208 6.5% 7.7% 18.4% 27.3% 40.1%
There is too much talk about increasing the population, and those who already live  3.448 1.266 10.8% 13% 19% 34.9% 22.3%
here are forgotten
Good health and quality of life should be a measure of social development, in the 4.433 0.784 0.7% 1.3% 10.2% 29.5% 58.3%
same way as GDP (gross domestic product)
Social challenges are “drowned” in the focus on climate and environmental problems  3.646 1.198 8% 8.4% 22.3% 33.6% 27.7%
The municipality should purchase goods and services from local providers 4.504 0.793 1.1% 1.5% 7.7% 25.3% 64.4%
Climate change creates challenges in my local community 3.021 1.260 17.8% 13.3% 29.5% 27.8% 11.6%
There is an exaggerated focus on climate and the environment 2.973 1.445 23.5% 15.8% 20% 21.3% 19.4%
Sustainable development entails that we must be willing to change our way of life 3.700 1.182 7.5% 8.5% 18.9% 36.8% 28.3%
We must take better care of nature because it forms the basis of our lives 4.335 0.929 2.2% 2.7% 10.4% 28.6% 56.1%
Technological development will be able to solve most environmental challenges 2.744 1.113 16.5% 23.3% 34.4% 20.7% 5.1%
Nature has a value in itself, and we have an ethical responsibility to take good care of ~ 4.548 0.772 1.1% 1.1% 7.7% 22.3% 67.8%
nature
I feel that I get to influence the type of business and economic value creation we have ~ 2.551 1.144 25.7% 16.4% 39.2% 14.3% 4.3%
in the municipality
It is a problem that businesses in the municipality meets too many climate and 2.969 1.207 16.6% 13.3% 38.1% 20.7% 11.3%
environmental requirements
We should better facilitate for new, green businesses 3.837 1.097 5.3% 4.4% 25% 32.2% 33.2%
The economic value creation should stay in the rural municipalities, where the 4.250 0.927 1.5% 1.7% 19.2% 25.3% 52.2%
natural resources are found
The business community in my municipality is driving a more sustainable 3.136 0.993 7.4% 11.5% 50.6% 20.9% 9.6%
development
Conservation of nature contributes positively to business developments and provides ~ 3.183 1.239 13% 12.8% 34.4% 22.4% 17.4%
increased value creation
Continued economic growth is a precondition for me to live with good quality of life =~ 3.452 1.227 10.4% 9% 28.3% 29.6% 22.7%
Table A.2
Factors identified from survey statements.
Economic and societal progress is superior to nature responsibility Responsibility towards nature as a guiding principle
It is a problem that businesses in the municipality meets too many climate and Nature has a value in itself, and we have an ethical responsibility to take good care of
environmental requirements nature
Social challenges are “drowned” in the focus on climate and environmental problems We must take better care of nature because it forms the basis of our lives
There is an exaggerated focus on climate and environmental issues The landscape and nature in the municipality mean a lot to my identity
Continued economic growth is a precondition for me to live with good quality of life Sustainable community development entails that we must be willing to change our way
of life
REV_ Conservation of nature contributes positively to business developments and provides  Conservation of nature contributes positively to business developments and provides
increased value creation increased value creation
Cronbach’s a: 0.729 Cronbach’s a: 0.732

Table A.1.: Both factors were tested for unidimensional reliability using Cronbach’s a, for which above 0.7 was considered sufficiently reliable. The available responses
to each of the statements were: disagree (1) — disagree some (2) — neutral (3) — agree some (4) — agree (5). REV = reversed statement.

Table A.3
Semi-structure interview guide.

Presentation of the research project (ECOREAL)

- The project’s purpose and organization
- Underline the informant’s rights
- Ask about future use of data

(continued on next page)
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Table A.3 (continued)

About the informant

- The informant introduces her/himself (background and current role)

- What does the forest mean to you?

- What is your role in [organization] and how long have you worked there?
The organization of the forest governance field

What is the condition/state of Norwegian forest?

What is the forest like as a political arena?

Who works together and how does this take place?

Whose opinions are heard?

Which role does local communities play in forest governance today? (With local communities we e.g., think of a
municipality, but perhaps primarily the general citizens of a municipality - do they have a role in forest management?
Do you think role should be any different?)

- Do you feel that there is any discussion about the role of local communities/civil society in forest management?
Forestry

- How is the forest managed today?
- How should the forest be managed, and why?
- What are drivers and barriers for change?

The forest’s contribution to sustainable community development

- What does the forest mean to Norwegian local communities? (Has the importance of the forest changed in the last 50
years? In what way?)

What are the most important values that the forest contributes to our society? (Are these values recognized?)

Do you have examples of cases that you believe illustrate well that different values from forests are safeguarded in
decision-making processes? (Or the opposite; that different values from forests are not recognized or included in
decision-making processes?)

What comes to your mind when you hear the word “bioeconomy”? From your perspective, what is the forest’s role in a
possible bioeconomy? (Do we have to make some trade-offs, or may all aims for the forest be achieved?)

Other

- Did we forget something?
- Who else should we talk to?

Table A.4
Overview of respondents by different socio-demographic characteristics.

Variable Categories Counts Total Porportion
Gender Male 783 1694 0.462
Female 897 1694 0.530
Other 3 1694 0.002
Do not want to say 11 1694 0.006
Age 13-15 67 1694 0.040
16-19 37 1694 0.022
20-24 50 1694 0.030
25-34 224 1694 0.132
35-49 507 1694 0.299
50-66 613 1694 0.362
67-75 151 1694 0.089
76+ 45 1694 0.027
Municipality Bykle 72 1694 0.043
Vang 319 1694 0.188
Hyllestad 102 1694 0.060
Askvoll 197 1694 0.116
Fjaler 252 1694 0.149
Solund 100 1694 0.059
Grue 344 1694 0.203
Engerdal 96 1694 0.057
Sgr-Aurdal 144 1694 0.085
Rendalen 68 1694 0.040
Years lived in the municipality <1 year 38 1694 0.022
1-2 years 51 1694 0.030
3-4 years 65 1694 0.038
5-14 years 272 1694 0.161
15 years or more 1268 1694 0.749
Owns forest Yes 417 1694 0.752
No 1263 1694 0.248

(continued on next page)
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Table A.4 (continued)
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Variable Categories Counts Total Porportion

Highest level of education Elementary school 56 1590 0.035
Vocational school 164 1590 0.103
High school 462 1590 0.291
College/university up to 3 years 501 1590 0.315
College university 3 years+ 407 1590 0.256

Personal income (NOK/Y) Up to 150,000 20 1590 0.013
150,000-249,999 68 1590 0.043
250,000-349,999 159 1590 0.100
350,000-449,999 229 1590 0.144
450,000-559,999 329 1590 0.207
550,000-649,999 474 1590 0.298
750,000 + 145 1590 0.091
1 mill + 80 1590 0.050
Do not know/ do not want to say 86 1590 0.054

Proportion adds up to 100% within each category. Those in the age groups between 13 and 19 did not get questions about education and income.

Table A.5

Appreciation of different forest services by municipality.

Home for animals and biodiversity

Bykle Vang Hylle-stad Askvoll Fjaler Solund Grue Enger-dal Sgr-Aurdal Rendalen
Valid 72 319 102 197 252 100 344 96 144 68
Missing 0 0 0 0 0 0 0 0 0 0
Mean 4.569 3.978 3.931 3.807 3.996 3.330 4.189 4.292 4.007 4.324
Std. Deviation 0.784 1.161 1.110 1.103 1.095 1.288 0.976 0.857 1.054 0.762
Inspiration for arts, culture, literature
Bykle Vang Hylle-stad Askvoll Fjaler Solund Grue Enger-dal Sgr-Aurdal Rendalen
Valid 72 319 102 197 252 100 344 96 144 68
Missing 0 0 0 0 0 0 0 0 0 0
Mean 2.806 2.508 2.412 2.310 2.313 2.230 2.988 2.823 2.750 2.574
Std. Deviation 1.380 1.308 1.146 1.139 1.221 1.171 1.316 1.114 1.260 1.342
Carbon sequestration and storage
Bykle Vang Hylle-stad Askvoll Fjaler Solund Grue Enger-dal Sgr-Aurdal Rendalen
Valid 72 319 102 197 252 100 344 96 144 68
Missing 0 0 0 0 0 0 0 0 0 0
Mean 3.625 3.483 3.314 3.406 3.651 2.920 3.776 3.563 3.701 3.853
Std. Deviation 1.368 1.310 1.202 1.119 1.159 1.292 1.195 1.186 1.317 1.055
Harvesting berries, mushrooms ect.
Bykle Vang Hylle-stad Askvoll Fjaler Solund Grue Enger-dal Sgr-Aurdal Rendalen
Valid 72 319 102 197 252 100 344 96 144 68
Missing 0 0 0 0 0 0 0 0 0 0
Mean 4.153 3.749 3.549 3.467 3.683 3.150 4.023 4.250 3.924 4.162
Std. Deviation 1.134 1.189 1.240 1.163 1.199 1.250 1.024 0.808 1.038 0.840
Hunting
Bykle Vang Hylle-stad Askvoll Fjaler Solund Grue Enger-dal Sgr-Aurdal Rendalen
Valid 72 319 102 197 252 100 344 96 144 68
Missing 0 0 0 0 0 0 0 0 0 0
Mean 3.917 4.060 3.804 3.589 3.702 2.950 3.750 4.198 3.583 4.162
Std. Deviation 1.361 1.274 1.219 1.293 1.225 1.167 1.349 1.012 1.412 1.192
Spiritual values
Bykle Vang Hylle-stad Askvoll Fjaler Solund Grue Enger-dal Sgr-Aurdal Rendalen
Valid 72 319 102 197 252 100 344 96 144 68
Missing 0 0 0 0 0 0 0 0 0 0
Mean 2.194 2.113 2.029 1.919 1.944 1.940 2.369 2.260 2.063 1.750
Std. Deviation 1.390 1.343 1.173 1.218 1.196 1.162 1.389 1.347 1.258 1.125
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Table A.5 (continued)

Spiritual values

Bykle Vang Hylle-stad Askvoll Fjaler Solund Grue Enger-dal Sgr-Aurdal Rendalen

Harvesting of timber

Bykle Vang Hylle-stad Askvoll Fjaler Solund Grue Enger-dal Sgr-Aurdal Rendalen
Valid 72 319 102 197 252 100 344 96 144 68
Missing 0 0 0 0 0 0 0 0 0 0
Mean 2.306 3.009 2.922 2.964 3.242 2.520 3.602 3.323 3.889 3.926
Std. Deviation 1.307 1.326 1.200 1.247 1.208 1.283 1.290 1.100 1.183 1.386

Recreation

Bykle Vang Hylle-stad Askvoll Fjaler Solund Grue Enger-dal Sgr-Aurdal Rendalen
Valid 72 319 102 197 252 100 344 96 144 68
Missing 0 0 0 0 0 0 0 0 0 0
Mean 4.750 4.245 4.265 4.157 4.278 3.440 4.512 4.656 4.417 4.691
Std. Deviation 0.645 1.008 0.911 1.035 1.019 1.313 0.843 0.708 0.873 0.553

Aesthetical (the landscape brings joy)

Bykle Vang Hylle-stad Askvoll Fjaler Solund Grue Enger-dal Sgr-Aurdal Rendalen
Valid 72 319 102 197 252 100 344 96 144 68
Missing 0 0 0 0 0 0 0 0 0 0
Mean 4.514 3.931 3.824 3.721 3.948 3.090 4.209 4.344 4.014 4.324
Std. Deviation 0.787 1.177 1.112 1.216 1.123 1.386 1.023 0.819 1.071 0.818

Bold highlights "mean" (for improved readability of the table).

Table A.6
Correlations between appreciation of ecosystem services and factors.

Variable Progress superior Nature responsibility
Nature responsibility —0.598%** -
p-value < 0.001 -
Biodiversity Spearman’s rho —0.271%** 0.429%**
p-value < 0.001 < 0.001
Inspiration Spearman’s rho —0.235%** 0.309%**
p-value < 0.001 < 0.001
Carbon Spearman’s rho —0.281%** 0.381%***
p-value < 0.001 < 0.001
Harvesting Spearman’s rho —0.187%** 0.369%**
p-value < 0.001 < 0.001
Hunting Spearman’s rho 0.052* 0.105%**
p-value 0.031 < 0.001
Spirituality Spearman’s rho —0.219%** 0.273%**
p-value < 0.001 < 0.001
Timber Spearman’s rho 0.109%** 0.019
p-value < 0.001 0.443
Recreation Spearman’s rho —0.147%** 0.383***
p-value < 0.001 < 0.001
Aestetical Spearman’s rho —0.187%** 0.403***
p-value < 0.001 < 0.001
Table A.7

Important value-articulating institutions (VAIs) for decisions regarding forestry and infrastructure developments in forest areas.

Type of VAI Participants (in Process How to express values Recommendation and Broad values Specific values
which capacity) decisions

Timber-markets  EA: forest owners, Individual participation. Monetary. Commensurability e. ~ Aggregation of individually Resource Instrumental
forest owners’ Few are involved. Values  g., through forest certification. articulated values. Decisions ~ management,
organizations, are seen as given made by EA Utility,
entrepreneurs efficiency

(timber producers)
PA: ministries/
agencies (experts)
CSA: knowledge
producers, NGOs

(continued on next page)
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Table A.7 (continued)
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Type of VAI

Participants (in
which capacity)

Process

How to express values

Recommendation and
decisions

Broad values

Specific values

(experts or
stakeholders)
Cit: no participation

Cost-benefit EA: developers Expert-led, individual Monetary. Ecological Aggregation of individually Resource Instrumental
analysis (producers) participation. Few are indicators. Indicators on articulated values. Decisions ~ management,
PA: ministries/ involved. Values are seen  cultural uses (e.g., recreational made by PA Utility,
agencies, local as given mapping) may be used. efficiency
governments Commensurability towards net
(stakeholders or societal utility
experts)
CSA: NGOs and
knowledge producers
(experts)
Cit: participation only
as consumers (WTP)
Forestry plans EA: forest owners Individual participation. Monetary. Ecological Aggregation of individually Resource Instrumental
(timber producers) Few are involved. Values indicators. Indicators on articulated values. Decisions ~ management,
PA: municipal are seen as given cultural uses (e.g., recreational made by EA Utility,
administration mapping) may be used efficiency
(experts)
CSA: NGOs
(stakeholders)
Cit: no participation
Impact EA: Forest owners Expert-led, individual Monetary, ecological Aggregation of individually Resource Depends on
assessments (stakeholders) participation. Can indicators. Indicators on articulated values. May management process, most
PA: municipal involve few or be broad cultural uses (e.g., recreational involve common commonly
administration processes involving many ~ mapping) may be used. Few consideration of arguments. instrumental
(experts) people. Values are mostly ~ guidelines on integration of Decisions made by PA
CSA: NGOs and seen as given plural values
knowledge producers
(experts,
stakeholders)
Cit: participation (as
stakeholders) in some
processes
Deliberative EA: stakeholders Both individual Few guidelines on integration Common consideration of Depends on Depends on
processes in PA: municipal participation and as of plural values arguments — typically process process.
municipal administration groups. Values can both informed by aggregation of
planning (experts) be seen as given, and as individually articulated
CSA: NGO’s result of processes values. Decisions by PA
(stakeholders)

Cit: participation in
some processes

EA = economic actors, PA = political actors, CSA = formal civil society actors, Cit = general citizens. Important sources: Certain et al. (2011); Framstad et al. (2022);
Jakobsson and Pedersen (2020); Lovdata (2004); Lovdata (2008); Lovdata (2017); Norges skogeierforbund (2023); Tomter and Dalen (2018); Tomter (2023).
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