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Conflicts over the management and governance of forests seem to be increasing. Previous media studies in this
area have largely focused on analysing the portrayal of specific conflicts. This study aims to review how a broad
range of forest conflicts are portrayed in the Swedish media, analysing their temporal, spatial, and relational
dimensions. We applied topic modelling, a machine learning approach, to analyse 53,600 articles published in
the Swedish daily press between 2012 and 2022. We identified 916 topics, of which 94 were of interest for this
study. Our results showed ten areas of forest conflicts: hunting and fishing (35 % of total coverage), energy
(24 %), recreation and tourism (11 %), nature conservation (8 %), forest damages (6 %), international issues
(5 %), forestry (5 %), reindeer husbandry (4 %), media and politics (2 %), and mining (1 %). The overall
coverage of forest conflicts increased significantly over the study period, potentially reflecting an actual increase
in forest conflicts. Some of the conflicts were continuously reported upon over time, while the coverage of others
exhibited seasonal or event-related patterns. Four conflicts received most of their coverage in specific regions,
while others were covered across the whole of Sweden. A relational analysis of the conflicts revealed three
clusters of forest conflicts focused respectively on industrial, cultural, and conservation conflicts. Our results
emphasise the value of using topic modelling to understand the overall patterns and trends of the media coverage
of current land use conflicts, while also highlighting potential areas of emerging conflicts that may be of special
interest for planners and policy-makers to monitor and manage.

1. Introduction 2016; Beland Lindahl et al., 2017; Aggestam and Piilzl, 2018; Elomina

and Piilzl, 2021). Instead, such conflicts are left to be tackled on a

European forests, which cover 35 % of its land area (Korhonen and
Stahl, 2020), have traditionally been managed with a focus on providing
wood, fuel, and local livelihoods (Radkau, 2008; Holzl, 2010; Dargavel
and Johann, 2013; Mérald et al., 2017). In recent decades, forests have
also been expected to provide ecosystem services such as recreation,
habitats for biodiversity, and climate change mitigation, making the
management and governance of forests increasingly complex
(Sandstrom et al., 2016; Beland Lindahl et al., 2017; Méarald et al., 2017;
Elomina and Piilzl, 2021; Hallberg-Sramek et al., 2022; Winkel et al.,
2022). The multiplicity of demands on forests generate difficult
trade-offs, but neither EU nor Swedish policy offers guidance on how
these potentially conflicting goals should be handled (Sandstrom et al.,

case-by-case basis, and largely at local or regional levels, even when
their implications cause ripples at a national or even international level.
This situation is problematic, especially in Sweden where forest regu-
lations are relatively weak (Appelstrand, 2012; Beland Lindahl et al.,
2017; Lawrence et al., 2020; Sandstrom et al., 2020), public and private
forest rights are strong (Sténs and Sandstrom, 2014; Nichiforel et al.,
2018), a high proportion of forest land is privately owned (Pulla et al.,
2013), and forests cover 69 % of the land (Korhonen and Stahl, 2020).
Based on an agonistic view on conflicts (Mouffe, 2013), we assume that
conflict is a natural and inevitable part of human interactions and so-
cietal structures. We also assume that conflicts when approached and
managed in a constructive manner, can lead to positive outcomes such
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as increased understanding, innovation, and social change.

Today, there is increasing competition between different types of
media. The mass media have therefore become more focused on por-
traying issues that engage the public’s interest than they were in earlier
times of less media choice (Brants and van Praag, 2017). At the same
time, the mass media also influences what issues the public consider
important, by controlling which issues that get coverage, a phenomenon
referred to as the agenda-setting power of media (McCombs and Shaw,
1972; Coleman et al., 2009; Crow and Lawlor, 2016; Djerf-Pierre and
Shehata, 2017). As part of this agenda-setting role, the mass media
control which actors and interests that are portrayed and reflected in the
public debate, thereby not only acting as a space for communication of
current issues, but also as an political actor that shapes the way in which
these issues are framed (Park, 2013; Park and Kleinschmit, 2016;
Hallberg-Sramek et al., 2020). This shapes what issues that are consid-
ered to be important to the public, while also influencing their under-
standing of these issues.

Temporal dynamics are important in the study of media, because
issues covered by media compete for limited space at any given moment.
Typically, media coverage of environmental issues, including forest is-
sues, tends to decrease during periods of economic stagnation or crisis
(Djerf-Pierre, 2013) and is amplified at others, for instance when the
Kyoto Protocol was signed in 1997 (Kleinschmit and Sjostedt, 2014) or
when the vast wildfire in Vastmanland occurred in 2014 (Ohman et al.,
2016). Such events can serve to lower the threshold for related issues to
receive attention, creating meta-cycles in media reporting (Djerf-Pierre,
2012).

Spatial and cultural proximity have proven to be important factors in
how conflicts are covered in the media (Chang et al., 1987; Bendix and
Liebler, 1999; Berglez and Lidskog, 2019). As forest conflicts typically
arise over rights to land and resources, they are inherently both spatially
and culturally bound. In Sweden, there are several layers of competing
land use rights, including hunting and fishing rights, rights to public
access (which includes recreation and foraging), indigenous Sami peo-
ple’s reindeer herding rights, mining rights, and forest ownership. Local
and national conflicts often revolve around the relative strength and
extent of these rights (Sténs and Sandstrom, 2013; Sandstrom et al.,
2016; Brannstrom, 2017; Sténs and Marald, 2020; Allard and
Brannstrom, 2021; Jakobsson et al., 2021). Some land use rights, such as
hunting, fishing and public access rights, are nationwide. Others are
restricted to specific areas: for instance, Sami reindeer herding rights are
limited to northern Sweden, and mining rights are limited to areas
where the relevant mineral deposits are found. The structure of forest
ownership also varies across the country: in southern Sweden the ma-
jority of forest land is owned by family forest owners, while in northern
areas forest companies and the Swedish state control most forested land
(Nilsson et al., 2019). This is important because forest owners’ objec-
tives in managing their forests vary according to their respective de-
pendencies on forest resources for economic and other purposes.
Different objectives may drive competing interests, and thus become the
basis for conflicts.

At times, local conflicts have attracted national media coverage.
Greenpeace demonstrations against harvesting in the mountainous for-
ests of Njakafjall and the old-growth forests of Arvliden in the late
1990’s (Lisberg Jensen, 2002; Westling, 2012; Hallberg-Sramek et al.,
2020), and local protests against a limestone quarry in Ojnare forest in
2005 (Orestig and Lindgren, 2017; Anshelm et al., 2018; Jonsson et al.,
2021), soon escalated into national conflicts involving more interests.
Some local conflicts are directly handled at the national level: for
example, in 2009 the indigenous Girjas reindeer herding community
sued the Swedish state to (re)claim their exclusive rights over fishing
and small game hunting within their locality (Allard and Brannstrom,
2021). In both the Ojnare and Girjas cases, the conflicts continued for
several years before finally being settled in court (Anshelm et al., 2018;
Allard and Brannstrom, 2021), and they have now set precedents for
subsequent cases. Thus, even such seemingly place-specific conflicts can

Land Use Policy 144 (2024) 107254

garner substantial interest and have a significant impact on the gover-
nance of forest rights and resources across the country.

While many forest conflicts share common traits, they generally
remain poorly understood. Previous media analyses have provided
important insights into specific forest conflicts, such as those relating to
nature conservation (Bendix and Liebler, 1999; Sadath et al., 2013; Park
and Kleinschmit, 2016; Ried]l et al., 2018; Hallberg-Sramek et al., 2020;
Jonsson et al., 2021), hunting (Niemiec et al., 2020; Zscheischler and
Friedrich, 2022), mining (C)restig and Lindgren, 2017; Anshelm et al.,
2018; Zachrisson and Beland Lindahl, 2019), forest property rights
(Sténs and Sandstrom, 2013; Sténs and Marald, 2020), wind power
(Bjarstig et al., 2022), and bioenergy (Sjostedt and Kleinschmit, 2016;
Kangas et al., 2018). However, the relationships between different types
of forest conflict have not been well-explored.

In this study, we aim to review the past ten years of forest conflicts, as
covered by the Swedish media. We are particularly interested in their
temporal, spatial and relational aspects. What are the main forest con-
flicts that the media has covered? Has this coverage changed over time
and, if so, how? How have forest conflicts been covered in regional vs
national media? How does the coverage of different conflicts relate them
to each other? In addressing these questions, this paper contributes to
the literature on forest conflicts, and how their portrayal in the media
can best be understood.

This insight into media coverage of forest conflicts may enable policy
makers and researchers to better understand how the public sees these
issues. Assuming that the conflicts covered by the media accurately
reflect actual land use conflicts, our results may also inform policy-
makers and planners as to where conflicts require additional attention
and potential interventions to manage the conflicts.

Furthermore, in modern, urbanised western contexts, individuals’
relationships with forests are increasingly mediated through the mass
media, and media attention to forest conflicts serves not only to reflect
ongoing conflicts, but also structures our relationships with and per-
ceptions of both forests and the social institutions governing and shaping
them. Thus, mediatised conflict is “profoundly implicated in the conduct
and contentions of contemporary societies” (Cottle, 2007, p.197). The
media is “concerned with the production and distribution of knowledge
in the widest sense of the word” (McQuail, 2010, p.82), and many forest
conflicts hinge on contested knowledge claims and the social and moral
values attached to those claims by different stakeholders. Our analysis
can therefore also contribute to wider understanding of how shared
forest knowledge is co-produced (Jasanoff, 2006) through the in-
teractions between science, stakeholders, and the media.

2. Methods and material

To capture the temporal, spatial, and relational dimensions of forest
conflicts in the media, we have analysed news articles in the daily press
using a machine learning technique called topic modelling. Topic model
algorithms identify themes (or topics) in collections of texts (commonly
referred to as documents) (Blei, 2012), and thereby allow for a clus-
tering and relational analysis of large volumes of text-based information.
This type of data-driven approach is able to analyse complex informa-
tion, and we have used it to analyse: how the coverage of forest conflict
topics has varied over time, how those conflicts have been covered by
the media in different parts of the country and at different political levels
(local/regional and national), and how the topics relate to each other.
Topic modelling has previously been applied to review forest research
and policy (Clare and Hickey, 2019; Nummelin et al., 2021;
Firebanks-Quevedo et al., 2022), but this study is the first to apply it to
media analysis in the context of forests.

2.1. Media selection and retrieval

This study focuses on how forest conflicts are portrayed in Swedish
mass media during 2012-2022. While social media and other new media
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platforms have emerged and expanded in recent decades, the daily press
continues to wield significant agenda-setting power in Sweden (Djerf--
Pierre and Shehata, 2017), where a majority of the population (68 % of
people between 9 and 85 years of age) still rely on newspapers for their
news (Ohlsson, 2021). The Swedish population also continues to have
confidence in the information provided by newspapers, particularly
local newspapers (48 % reporting fairly to very high confidence levels),
while only 6-7 % claim to have the same confidence in information
published on Twitter, Facebook and Flashback' (Ekengren Oscarsson
and Sjorén, 2022). For this reason, we have focused our investigation on
local, regional, and national newspapers.

We used Mediearkivet Retriever (https://app.retriever-info.com/) to
retrieve 53 575 articles from all local (n = 332), regional (n = 83), and
national (n = 9) daily newspapers in Sweden, dated between January
2012 and May 2022. The search string included the words “forest”,
“conflict” and similar words in Swedish (skog* AND (debatte* OR
konflikt* OR kontrovers* OR brék* OR oenig* OR strid* OR osdmj* OR
osams*)), and the articles retrieved included all editorial material in the
newspapers, including news articles, reportage, and editorials. We also
retrieved the following metadata for all articles: i. date of publication, ii.
newspaper title, and iii. newspaper type (local, regional, national).
Based on the metadata for newspaper title and newspaper type, we
added metadata regarding the geographical region of all local and
regional newspapers. All newspapers included in the study are listed in
the supplementary material, where we also have marked the ten most
prominent sources in the material.

2.2. Topic modelling

A number of topic models have been developed, including Latent
Dirichlet Allocation (LDA) (Blei et al., 2003), Correlated Topic Model
(CTM) (Blei and Lafferty, 2007), Non-Negative Matrix Factorisation
(NMF) (Févotte and Idier, 2011), and Structural Topic Models (STM)
(Roberts et al., 2019). We used the recently released, state-of-the-art
BERTopic, which uses a pre-trained language model (Grootendorst,
2022). We performed a set of preprocessing steps ahead of training the
topic model. These included text lowercasing, tokenization (splitting the
text into individual words), removal of special characters, numeric to-
kens, and punctuation. Furthermore we removed stopwords (words that
are very common but of low significance), by applying the stopwords-sv
dictionary provided by Stopwords-ISO (2022). To enable a variety of
analyses, we trained the model using documents from different months
and different geographical regions, so that each document was repre-
sentative of a collection of articles. We applied BERTopic with the
default hyperparameters (Grootendorst, 2022), while exchanging the
default language models with the pretrained Swedish language model
KB-SBERT (Rekathati, 2021). Instead of pre-defining the number of
topics, as in LDA or STM (Blei et al., 2003; Blei, 2012; Roberts et al.,
2019), BERTopic lets the model decide the number of topics. This
resulted in 916 unique topics, a large proportion of which were judged
to be irrelevant because the Swedish word for forest, “skog”, is widely
used with other meanings in Swedish, including in names. We therefore
filtered the topics manually by reviewing the top ten most frequent
words for all topics (listed in the Supplementary Material), including
only those topics that related to forests providing ecosystem services,
forest stakeholders, forest management, and forest governance. Topics
which consisted of book reviews, biographies, historical reports, and
other non-relevant issues were excluded. This resulted in 10 % of the
initial list of topics (94 of 916 topics) being included, which is compa-
rable with a previous media analysis of place-based forest conflicts that
analysed about 5 % of the total number of articles initially identified
(Westling, 2012). As the scope of our study was broader than Westling

! Flashback is a Swedish online forum with over 1.5 million users (https://
www.flashback.org/).
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(2012), the higher proportion of topics included was judged to be
appropriate.

2.3. Topic categorisation and analysis

All topics included were named according to the top ten most
frequent words in that topic (Table 1). To analyse and visualise the
topics, we applied a data-driven qualitative approach inspired by the
inductive approach of grounded theory (Lindgren, 2014, 2020), itera-
tively clustering similar topics until they formed cohesive categories. For
example, topics related to berry picking, bicycling, and mushroom
picking formed one cluster, as they entail activities that take place in
Swedish forests under the right to public access, while topics related to
storms, wildfires, and herbivore browsing formed another cluster, as
they all relate to forest disturbances. In cases where a topic related to
several clusters, the topic was categorised based on the most prevalent
words. This process of clustering and categorising resulted in ten cate-
gories being identified: i. energy, ii. forest damages, iii. forestry, iv.
hunting and fishing, v. international issues, vi. media and politics, vii.
mining, viii. nature conservation, ix. recreation and tourism, and x.
reindeer husbandry (see descriptions in Table 1). Topics known to be
related to climate change, such as biofuels, wetland restoration, and
forest fires, generally lacked any explicit mention of climate change, and
thus we did not create a specific category for climate change.

Finally, we analysed how the topics and topic categories were
distributed temporally and spatially, and how they related to each other.
For the temporal analysis the documents were divided by month and
looked at topic probabilities: the trend for each topic category was then
plotted and tested using linear regression analysis (see Fig. 1). Fig. 1
shows the absolute trends, but the total output of media articles from our
selected sources declined by some 40 % during the time period” studied,
meaning that the relative trend may be more positive than our results
suggest. For the spatial analysis, we looked at topic probabilities for the
documents divided by region. We used QGIS (https://www.qgis.org) to
develop individual maps for each topic category, reflecting the propor-
tional coverage of the topic categories in each region (Fig. 2). We used
the proportional coverage rather than the absolute coverage because
there were large differences in the total number of documents per region
(Table 3), which is partly explained by some regions having more
newspapers than others. For the relational analysis, we used BERTopic
to create an “intertopic distance map” (Grootendorst, 2022). This map,
shown in Fig. 3, displays the semantic distances between the conflicts in
two dimensions (similar to a Principal Component Analysis), where the
multidimensional model of topic categories has been reduced using
Uniform Manifold Approximation and Projection for Dimension
Reduction (UMAP) (McInnes et al., 2020). The size of each circle on the
map reflects the relative prevalence of the corresponding topic category
in the material (Sievert and Shirley, 2014).

3. Results

We identified ten areas of conflict that were portrayed in the Swedish
media between 2012 and 2022. The most-reported conflicts were
hunting and fishing (35 % of the coverage studied), energy (24 %),
recreation and tourism (11 %), nature conservation (8 %) and forest
damages (6 %), with the remaining topics receiving 5 % or less of the
total coverage (Table 2). Several of the conflicts were covered contin-
uously throughout the time period: these included energy, forestry,
hunting and fishing, nature conservation, recreation, and tourism. Some
conflicts were reported on in response to specific triggers such as forest
damage, international events, and reindeer husbandry issues.

2 As Mediearkivet Retriever does not allow for article searches using a blank
search string, we used the very commonly used word “and” ("och” in Swedish)
to get an estimation of trends in total media output.
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Table 1
Topic categories and their descriptions.
Category Description Topics
Energy Topics related to the aviation fuels, aviation fuels2,

Forest damages

Forestry

Hunting and
fishing

International
issues

Media and
politics

Mining

Nature
conservation

Recreation and
tourism

production, transportation
and consumption of forest-
related energy and fuel, such
as biobased fuels, wind power
and power lines. It also
includes the use of forests for
carbon offsetting of travel
emissions.

Topics related to abiotic and
biotic disturbances, e.g.,
storms, wildfires, herbivore
browsing, pests and
pathogens, causing forest
damages and tree mortality.
Topics related to forestry
including forest ownership,
forestry practices, managed
forests, forest industries, and
timber construction.

Topics related to hunting and
fishing, such as problems with
carnivores (mainly Swedish
grey wolfs Canis lupus), wild
boars Sus scrofa, moose Alces
alces, lead ammunition, game
fishing, freshwater fish.
Topics related forest issues in
other countries and
internationally, such as
deforestation and
conservation of tropical
forests, environmental justice,
international forest policies,
poaching, and tiger
conservation.

Topics related to Swedish
forest politics and policy, such
as the January Agreement
(between several political
parties in the Swedish
parliament), the Swedish
Church Election (where
members of the Church elects
their political leaders), and
Government declaration. It
also includes topics related to
Swedish public media and
their role in portraying forest
politics.

Topics relating to mining: this
exclusively comprises topics
related to the Ojnare forests.
Topics relating to nature,
wetland, and beach
conservation, including nature
protection, woodland key
habitats, forests in residential
areas, and old-growth spruce
forests.

Includes topics related to
tourism and recreation,

biofuels, biofuels Preem,
biofuels Preem2, car fuels2,
climate compensation, climate
compensation2, energy supply,
power lines, wind power

browsing, crisis Gudrun, Dutch
elm disease, firefighting,
storms, wildfire Vastmanland,
wildfire Vastmanland2

carbon dioxide, Christmas
trees, diesel thefts (from forest
machines), farm generational
change, forest management
plans, forest plantations,
forestry, forestry2, FSC
forestry, gender equality,
Norra Skog fusion, property
rights, Swedish forestry model,
wood construction

fishing, fishing2, hunting,
hunting fishing fair, lead
ammunition, carnivores

agroforestry, Amazon forests,
Amazon forests fires, Amazon
forests fires2, biodiversity EU
IPBES, Borneo rainforests,
Borneo Sumatra rainforests,
deforestation South Sudan,
environmental justice, EU
forest strategy, global
biodiversity, indigenous
people, palm oil, poaching,
rainforest conservation,
rainforest conservation2, Stora
Enso, tiger populations, tiger
populations2

church election, forest
programmes, government
declaration, January
agreement, January
agreement2, Swedish public
media

Ojnare forest, Ojnare forest2,
Ojnare forest3

beach protection, ecosystem
conservation, forestry
biodiversity, forestry
woodland key habitats, nature
protection, nature reserve,
residential areas, residential
areas2, spruce forests, wetland
restoration, wetland
restoration2

animal transmitted diseases,
animal transmitted diseases2,
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Table 1 (continued)

Category Description Topics
including the right to public berry jam, berry pickers, berry
access, berry and mushroom pickers2, bicycling, Bulgarian
picking, snowmobile driving, berry pickers, edible
bicycling, tourism, and mushrooms, right to public
diseases that can be access, snowmobile driving,
transmitted to humans from Thai berry pickers, tourism,
insects and animals (such as tourism eco parks
ticks, moose flies, voles,
hares).

Reindeer Topics related to reindeer reindeer herding community,

husbandry husbandry and the indigenous  reindeer herding community?2,

Sami land use rights. reindeer husbandry, Sami

rights

Meanwhile the topics of media and politics and mining received little
general coverage, although mining did constitute 28 % of the regional
coverage in Gotland. The size and characteristics of each of the conflicts
are presented in Table 2. In the following sections, we describe the
temporal dimensions, regional distributions, and relationships between
the different conflicts.

3.1. Temporal trends in media coverage of forests conflicts

Media reporting of forest conflicts in the Swedish media have
significantly increased over the period from 2012 to 2022 (Fig. 1).
Considering that the total number of media articles in the Swedish press
decreased by some 40 % over the same time period, media coverage of
forest conflicts has, in relative terms, increased even more than Fig. 1
shows. The conflicts that have received a significant increased coverage
are energy, forestry, media and politics, nature conservation, and rein-
deer husbandry, while mining conflicts have received a significant
decreased coverage (Fig. 1). Some conflicts, such as energy, forestry, and
nature conservation, were covered continuously. Hunting and fishing,
and recreation and tourism, were also covered continuously but with
distinct seasonal peaks at relevant times (in the Autumn for hunting and
fishing, and late Spring-early Autumn for recreation and tourism).

The main peaks in coverage of forest damages related to the vast
wildfire in Vastmanland in August 2014, multiple wildfires in July 2018,
and the winter storm Alfrida in January 2019, when large areas of for-
ests were damaged (Fig. 1). Peaks in coverage of international issues
related to a global mission to stop poaching in Africa, led by the United
Nations in February 2014, new reports on the status of Asian tiger
populations in February 2019, and wildfires in Brazil in September
2019. The main peak in coverage of reindeer husbandry conflicts related
to the government’s decision in March 2022, to allow Jokkmokk Iron
Mines AB a processing concession in Kallak (Géllok in Sami) in Norr-
botten, which is an area defined as being of national interest for both
reindeer husbandry and mining.

3.2. Regional versus national coverage of forest conflicts

The regions with the highest media coverage of forest conflicts were
Vastra Gotaland (14 % of all regional reporting), Gavleborg (9 %),
Dalarna (8 %), Varmland (7 %) and Skane (7 %), all of which are located
in southern or central Sweden (Table 3). Most of these conflicts were
reported on across the whole of Sweden, although the amount of
coverage was higher in the relevant regions (see Fig. 2, Table 3). Other
regional patterns also emerged: reindeer husbandry conflicts received
proportionally more coverage in northern Sweden, particularly Norr-
botten and Vasterbotten; nature conservation received more coverage in
southern Sweden and Stockholm; and forest damage received more
coverage in southern and central Sweden. Mining conflicts were almost
exclusively covered in Gotland. However, several of the conflicts that
received nationwide coverage also received exceptionally high coverage
in particular regional hotspots. Such hotspots included Vastmanland



L. Hallberg-Sramek et al.

Energy Forest damages
30
T=2.57" T=1,52
R?=0.051 R2=0.019
o 20
(=
(0]
IS
g 10
o
0
v X o 0 Q& v X 0 0 &
N W N0 N° g° 9/ N & N0 N° ¥ 9/
P @ B PR P P P P
International issues Media and politics
30
T=0.54 T =2:75%
R?=0.002 R2=0.058
o 20
=
(]
E
3 10 l
)
0 _A_H_J-A—A-A—AM
b X 0 0 & b X 0 0 Q4
QY P P G NV QY QY
PP P D P PP PP PP
Recreat!on aig Reindeer husbandry
30 tourism
T=1.31 T =2.54"
R2=0.014 Rz =0.050
o 20
C
()]
IS
3
(8]
O
)

™ © > Q Q% L) © > Q
N N '\ '\ N N '\
'19 S S f19 S S S

*Significant trends

1:“&:\-@% .J.-...JM-:-:JJ

Land Use Policy 144 (2024) 107254

Forestry Hunting and fishing
T =3.95" T=-0.94
R?=0.113 R2=0.007

Mining Nature conservation
T=-241* T=4.08"
R2=0.045 R?=0.119

T > O O O N Y > O O O A

N N N0 N 9P 9/ Nk A 0 N0 o9 9

S S S S S o

All

50 T =3.56*
R2 =0.094

40

30

20

10

0

G O > % O A9 9 QO N

N R0 N N2 N0 XY N N o9 9

S S S S S S

Fig. 1. Temporal distribution of forest conflicts portrayed in the Swedish media 2012-2022 (month by month). Each document represents a collection of articles,
organised by month. The trends have been tested using linear regression. T-values above 2 reflect significant positive trends, t-values below —2 reflect significant
negative trends, and t-values between —2 and 2 can be considered non-significant. Low R2-values reflect high variability of the monthly media coverage.

with regards to energy conflicts, Sodermanland and Orebro for inter-
national issues, Stockholm and Kronoberg for forestry, and Uppsala with
regards to recreation and tourism (Fig. 2, Table 2, Table 3).

Media coverage at the national level reflects the diversity of forest
conflicts, with energy, hunting and fishing, and recreation and tourism
being those received the most coverage, and media and politics and
mining the least (Table 3). Comparing the national media coverage of
forest conflicts with the regional average, the national media had a
substantially greater focus on forest damages, forestry, and recreation
and tourism, and gave less attention to hunting and fishing and nature
conservation.

3.3. Relationships between forest conflicts

All conflicts, except forest damages, were closely or loosely related to
another conflict. This is reflected in the intertopic distance map (Fig. 3)
which illustrates the relationships between the conflict categories in
terms of what words they include. Thus, the forest conflicts that are
similarly framed in media are found close to each other (in Fig. 3) and

we have identified three clusters of conflicts that are similarly framed.
The first cluster comprises industry-related conflicts, centring around
forestry, which was closely related to mining and international issues,
and more loosely related to energy. Opposite to this cluster, a second
focused on conservation related conflicts, which included nature con-
servation and recreation and tourism, with a looser relationship to
media and politics. The third cluster focused on cultural conflicts, and
included hunting and fishing and reindeer husbandry.

4. Discussion

In this study, we applied state-of-the-art topic modelling to review
how forest conflicts were covered in the Swedish daily media between
2012 and 2022. Our study reveals ten forest conflicts that received
significant coverage in this period. The diverse conflicts reflect the
multiple, often conflicting, expectations that are placed on forests, to
provide benefits to society (Sandstrom et al., 2016; Beland Lindahl et al.,
2017; Aggestam and Piilzl, 2018; Elomina and Piilzl, 2021;
Hallberg-Sramek et al., 2022; Winkel et al., 2022). Our results suggest



I. Hallberg-Sramek et al.

A

M Forest land

[ Glaciers
Mires

1 Open land

I Residential =

areas ““% :
W Water 38
s

Media

and politics

e
e
100 200 km f
L1 1
©Lantmateriet

damages

Land Use Policy 144 (2024) 107254

International
issues

Forest Forestry Hunting

and fishing

Reindeer
husbandry

Recreation
and tourism

Nature
conservation

Mining

Fig. 2. Regional distribution of forest conflicts portrayed in Swedish media. The darker the color, the higher the proportional media coverage was of that conflict in
that area. The left map was produced with data from Lantmateriet (the Swedish Land Survey).
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Fig. 3. Intertopic distance map displaying the semantic relationships between
forest conflicts portrayed in the media.

that coverage of most of these conflicts has increased over the period,
possibly reflecting an increase in forest-based land use conflicts, or at
least an increase in the media’s and the public’s interest in them. Media

reporting of some conflicts was primarily regional or had regional ten-
dencies, and there were differences between these issues and those
which were covered at a national level, reflecting the spatial dimensions
of land use conflicts. Finally, we identified three main clusters of con-
flicts: industrial, conservation, and cultural conflicts. In the following
section, we discuss our findings in light of previous relevant studies.
The overall coverage of forest conflicts had increased significantly
over the time period. The increased coverage where mainly focused on
conflicts related to energy, forestry, media and politics, nature conser-
vation, and reindeer husbandry. This could reflect an increase in actual
land use conflicts, as a result of increasing demands being placed on
forests to provide various benefits to society, as emphasised by previous
studies (Sandstrom et al., 2016; Beland Lindahl et al., 2017; Marald
et al., 2017; Elomina and Piilzl, 2021; Hallberg-Sramek et al., 2022;
Winkel et al., 2022). However, it could also reflect an increased interest
for conflicts in society, as the transition to a highly competitive media
landscape have resulted in media being more inclined to report on issues
of interest to the public, rather on issues the media think the public
should be interested in (Brants and van Praag, 2017). Regardless of the
reason for increased coverage, it could be of interest to policy makers
and planners to monitor and manage these emerging areas of conflicts.
While some of the expectations on forests that are reflected in the
material reviewed here have been central to forest management since its
beginnings, they are now being discussed in new contexts. For example,
forests have historically played an important role in local energy supply,
primarily as firewood (Radkau, 2008; Holzl, 2010; Dargavel and
Johann, 2013; Marald et al., 2017). However, during the fossil energy
transition, the use of forests for energy in Europe decreased until the oil
crisis of the 1970’s, at which point demand started to rise again (FAO,
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Table 2
An overview of the forest conflicts portrayed in Swedish media 2012-2022.
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Forest conflict Documents ~ Document Main topics Temporal Regional Greatest coverage Closely related to
proportion characteristics tendency
Energy 494 24,1 % Bioenergy and wind power Continuous None Vastmanland None
Forest damages 121 5,9 % Storms, wildfires and herbivore Event-related Southern and Gavleborg None
browsing central Sweden
Forestry 101 4,9 % Swedish Forestry Model, gender Continuous None Stockholm, Mining,
equality, and climate change Kronoberg International
mitigation issues
Hunting and 710 34,6 % Hunting of wolves, wild boar, moose, Continuous, None Sodermanland Reindeer
fishing and problems related to carnivore Seasonal husbandry
predation
International 102 5,0 % Deforestation and biodiversity Event-related None Sédermanland, Forestry
issues conservation Orebro
Media and 41 2,0 % Church election and government NA None Gotland and None
politics declaration Halland
Mining 14 0,7 % Limestone quarry in Ojnare forest NA Gotland Gotland Forestry
Nature 172 8,4 % Biodiversity conservation in woodland Continuous Southern Stockholm Recreation,
conservation key habitats, nature reserves, Sweden tourism
residential areas
Recreation and 221 10,8 % Berry and mushroom picking, Continuous, None Uppsala Nature
tourism bicycling, and the right to public Seasonal conservation
access
Reindeer 75 3,7 % Reindeer husbandry and Sami rights Event-related Northern Norrbotten, Hunting and
husbandry Sweden Vasterbotten fishing

2023). Today, we see that forest-based energy is largely debated in the
context of climate change, the focus being on biofuels and wind power
(see also Soderberg and Eckerberg, 2013; Sjostedt and Kleinschmit,
2016; Bjarstig et al., 2022). Something similar has occurred with hunt-
ing conflicts, where the recent (re)-introduction of Swedish grey wolves
and wild boars (Massei et al., 2015; Peterson et al., 2019; von Essen and
Allen, 2020; Markov et al., 2022) has created new specific sources of
conflict within a longstanding pattern of conflicts around hunting. Thus,
although some of the conflicts are far from new, they are now being
discussed in new contexts.

Forest conflicts have overall received increased media interest and
coverage during the study period, both in relative and absolute terms,
however, in the middle of the period examined when there was a clear
decline (Fig. 1). The low point is associated with the “European refugee
crisis”, which began in 2015 as a consequence of the Syrian civil war,
and received much attention in both the Swedish and international
media (Holmes and Castaneda, 2016; Yantseva, 2020). This finding
corroborates previous research which has shown that in times of crisis
there is less media coverage of environmental issues (Djerf-Pierre,
2013). With regards to the specific forest conflicts identified here, some
of them were reported on continuously while others showed a more
event-related or seasonal pattern (Table 2). This shows that, for several
of the conflicts, it is hard to compete with other issues in the media,
except during particular events or when they are “in season”. Conflicts
around recreation and tourism received significantly greater coverage
during the Covid-19 pandemic, mirroring the widespread increase in
outdoor recreation and tourism that was observed across Europe (Derks
et al., 2020; Fredman and Margaryan, 2021; Hansen et al., 2022;
Hedenborg et al., 2022). However, given the vastly increasing propor-
tion of people enjoying recreation in the forest during the pandemic, we
would have expected an even bigger increase in media coverage of
related conflicts. Perhaps this reflects the way in which the crisis of the
pandemic itself dominated media coverage, suppressing reporting of
other issues.

Comparing media coverage in different parts of the country, several
of the forest conflicts we identified, such as reindeer husbandry and
mining, were clearly regional. Reindeer husbandry was largely reported
on in northern Sweden, which was expected given that Sami reindeer
herding rights are limited to the northern part of the country, and spatial
and cultural proximity are important factors in media reporting (Chang
et al.,, 1987; Bendix and Liebler, 1999; Berglez and Lidskog, 2019).
Mining conflicts were primarily reported in Gotland, focusing on the

Ojnare conflict (see also Anshelm et al., 2018; Jonsson et al., 2021),
although there were other mining conflicts ongoing in Sweden during
the period studied (Zachrisson and Beland Lindahl, 2019; Fjellborg
et al., 2022). One mining conflict identified in this study was framed in
the media in such a way that it was categorised as a reindeer husbandry
conflict. In contrast, the Ojnare conflict was broadly framed as a mining
conflict, even though it is also a nature conservation conflict (see
Anshelm et al., 2018; Jonsson et al., 2021). This reflects the framing
power of media, which has the power to highlight certain aspects of an
issue while assigning less attention to other aspects (Entman, 1993;
Crow and Lawlor, 2016). It also reflects a limitation to this type of binary
topic modelling, where each document is only classified according to
one topic, rather than several. Thus, we believe that future applications
of topic modelling, specifically BERTopic, on conflicting issues could be
benefitted by calculating probabilities of multiple topics in a document,
and thus improve our understanding of the interactions between
different areas of conflicts.

Some of the conflicts that received coverage across the whole of
Sweden also had regional tendencies or hotspots. One of these was forest
damages, which was reported on more frequently in southern and cen-
tral Sweden, with a particular regional hotspot in Gavleborg. This is
because the major events reported on, wildfires and storms, occurred in
southern and central Sweden, and Gavleborg was impacted by both
during the period studied. At the same time, conflicts relating to forest
damages do also occur in northern Sweden, for instance the multi-
damaged forests of Norrbotten and Vasterbotten (Normark, 2019).
However, they did not get the same media coverage as the storms and
wildfires which dominated the forest damages category. Nature con-
servation conflicts were proportionally covered more in southern Swe-
den, with a hotspot in Stockholm. This reflects the pattern of forest
ownership in southern Sweden, where there is a higher proportion of
family forest owners who have smaller properties, more limited re-
sources, and stronger personal relationships to their forest holdings than
other types of forest owner (Nilsson et al., 2019; Swedish Forest Agency,
2023). Family forest owners often consider formal forest protection to
constitute a threat to their property rights and forest-based income
(Gotmark, 2009; Widman, 2016; Hallberg-Sramek et al., 2020; Sténs and
Marald, 2020; Jakobsson et al., 2021). The particular hotspot in Stock-
holm could possibly be explained by the city having the highest pro-
portion of protected forests (in nature reserves and national parks) and
woodland key habitats in the country (Wester, 2016; Statistics Sweden,
2021). However, to fully grasp the underlying reasons for these patterns,
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Table 3

Number and proportion (in parentheses) of documents per topic category and region. Each document represents a collection of articles organised by region.
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this type of machine learning approach would need to be complemented
with in-depth analysis in specific regions and on specific topics, for
example through qualitative content analysis or by interviewing experts
and stakeholders, to understand both the natural conditions and cultural
contexts that are shaping the media coverage of these conflicts.

Comparing the coverage of forest conflicts by the national and
regional media, we observed that the national media tend to focus more
on issues relating to the broader public, such as storms and wildfires
(forest damages) and recreation and tourism, and give less attention to
issues that concern specific stakeholder groups such as hunters and
fishers (hunting and fishing) or family forest owners (nature
conservation).

In our relational analysis, which shows which conflicts were simi-
larly framed, we identified three main clusters of conflicts: industrial
conflicts, conservation conflicts, and cultural conflicts. An unexpected
finding within these results was that international conflicts, which
included topics related to deforestation and biodiversity conservation,
formed part of the industrial cluster, while national nature conservation
conflicts, including topics related to biodiversity conservation in
woodland key habitats, nature reserves, and residential areas, was part
of the conservation cluster. Although both of these conflicts seem to be
centred around biodiversity, it may be that their framing had different
focuses. The framing of international conflicts tended to focus more on
the cause of the problem, i.e., industrial interests, while the framing of
the national nature conservation conflicts tended to focus more on the
solution of the problem, i.e., conservation, thereby placing them in
different clusters. This finding could suggest that there is a need to
provide more background information when reporting on foreign issues
than on national issues, because they are both culturally and spatially
distant (Chang et al., 1987; Berglez and Lidskog, 2019).

This study emphasises the value of machine learning and topic
modelling to review large volumes of material generated by the media.
Topic modelling allowed us to review the broad range of forest conflicts
covered in the Swedish daily press, going beyond previous media ana-
lyses that have studied particular forest conflicts (Bendix and Liebler,
1999; Sadath et al., 2013; Sténs and Sandstrom, 2013; Park and
Kleinschmit, 2016; Sjostedt and Kleinschmit, 2016; Kangas et al., 2018;
Riedl et al., 2018; Hallberg-Sramek et al., 2020; Niemiec et al., 2020;
Sténs and Mérald, 2020; Bjarstig et al., 2022; Zscheischler and Friedrich,
2022). While the approach did include manual selection and catego-
risation of topics, it was substantially less time-consuming than a purely
qualitative media analysis. It also allowed us to do data-driven quanti-
tative descriptive analysis (see also Lindgren, 2020; Nummelin et al.,
2021) of the forest conflicts portrayed in the media, which highlighted
the temporal, spatial, and relational characteristics of the conflicts,
while also allowing new conflicts to be discovered. At the same time,
topic modelling should not be used in replacement of other types of
in-depth analysis, such as qualitative content analysis. It should rather
be seen as a complement, that can highlight general patterns, while
other types of analysis are better at explaining the nature or underlying
causes of different conflicts.

Furthermore, our results suggest the need for a discussion about the
role of the media in the creation of socially held ideas and un-
derstandings of forests in Sweden. Given the prevalence and recent in-
crease in media coverage of forest conflicts, evident from our data, the
argument could be made that forests are increasingly conceived of as
sites of social contention and conflict. In other words, our results suggest
that forests in Sweden today are understood as less of a stable, knowable,
and governable natural entity, and more of an artefact emerging from
the interplay of social institutions, imaginations, and interests. Over
recent decades, multiple areas of knowledge have been reimagined to
accommodate a broader range of perspectives, values, and forms of
expertise (Collins and Evans, 2002; Nieto-Galan, 2016). This includes
areas such as nuclear energy (Anshelm, 2000; Anshelm and Galis, 2011),
medicine (Epstein, 1996; McCormick et al., 2003; Landzelius, 2006;
Samuelsson, 2022), and the environment (Jamison, 2001; Walker and
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Walsh, 2011; Egan, 2017), as well as science in general (Funtowicz and
Ravetz, 1993; Nowotny et al., 2001, 2003; Agar, 2008; Heymann, 2017).
Similarly, Marald and Westholm’s (2016) analysis of Swedish forest
policy documents reveals a recent shift from the idea of the forest as a
stable and predictable object to an understanding where “[u]ncertainty,
choices, and conflicting interests formed the basis of [a] new approach
to what we may be able to know”(p. 15). Our results indicate that such
an understanding is increasingly being co-produced by the interactions
of the news media, science, stakeholders, and policymakers. However,
the regional differences and the relational clustering of conflicts also
suggest that imagining forests in all their social and cultural embedd-
edness is a complex and regionally varied phenomenon that requires
further research and analysis. Finally, the ways in which portrayals of
forest conflicts relate to one another in our data, can help situate them as
part of wider cultural imaginaries. As such, they both tie into and shape
our ideas about nature, society, economy and industry, how social
identities are formed and related to one another, and how they are
perceived as influencing issues of conservation, preservation, and
resource management.

5. Conclusions

In conclusion, our topic modelling approach has shone a light on
media coverage of various forest conflicts in Sweden. Our results
revealed that media coverage of forest conflicts has increased over the
studied period, possibly reflecting an actual increase in such conflicts, or
at least an increasing interest in these types of conflicts. This contributes
to an understanding of forests as conflict-laden, which in turn may fuel
forest conflicts and increase polarisation among different interests.
Hence, it should be of special interest to policy-makers and planners to
monitor and manage these potentially emerging and/or escalating
conflicts.

Interestingly, the analysis also highlighted the regional and rela-
tional characteristics of these forest conflicts, emphasising their
complexity, while also stressing the need to understand the specific
regional contexts that shapes land use conflicts. To better understand the
underlying nature and causes of the specific conflicts reviewed, these
conflicts need also to be studied and addressed in their specific contexts.
However, by applying this review of a broad range of forest conflicts, we
can improve our understanding of the general patterns of these conflicts,
and thereby offer insights which may inform policy-makers and planners
about those conflicts that may require further attention.
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