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Abstract

Forest damage is a complex concept. Damaging agents appear naturally in ecological systems, but
forest management also impacts their quantities. Damage can also be viewed from its interactions
with a social system, where it appears and is understood. How we pre-empt forest damage is crucial,
since it predefines the extent to which forests can contribute to the fulfilment of humans’
contradictory needs. Forest researchers in different scientific fields face the complexity of forest
damage in their work, they are thus both impacted and impacting how the concept is understood and
represented. This project explores the conceptualization of ‘forest damage’ in scientific practice by
exploring the frames of damage problems. The analytical framework of the study combines the
concepts of frames, narratives and discourses to guide versatile qualitative exploration of forest
damage as perceived by forest scientists. The ‘frames’ of informants’ perceptions of damage are
linked to wider environmental discourses, finally producing a chronological narrative. The study
builds on qualitative interviews with 12 researchers from Swedish universities representing three
scientific fields, namely silviculture, ecology and damage agent specialists. The analyses of
interview data were supported by literature studies.

The results show that, in a ‘mainstream’ interpretation, forest damage has been a traditional
silvicultural concept defined by a utilitarian perspective on forests. The increasing societal
recognition of diverse forest functions contributes to the expansion of the concept from a pure
production-focus to an incorporation of damage caused to ecosystem services and biodiversity.
Frame analysis revealed three perspectives in damage management labelled silviculture-, industry-
and system perspective. The framing of damage problems by ‘calculated-risk taking’ i.e. willingness
to accept ‘reasonable’ and cost-efficient risk of damage, is found to constitute the ideological core
for how damage is approached in Swedish forestry. This framing impacts the interest in damage
research and the conditions for finding research solutions to damage problems. The ‘calculated risk-
taking’ frame mainly captures the interests of industrial owners rather than of small non-industrial
private forest owners. Environmental concerns also impact priorities in damage management and
they require pollution-free management solutions. ‘Ecological modernization’ and ‘neo-liberalism’
are underlying discourses found to be structuring the industry perspective. During the last five
decades the traditional silvicultural perspective has been challenged first by the industry perspective
and recently by the system perspective. Most researchers in this study ask for a more holistic and
adaptive perspective of forest damage. They suggest to spread risks through diversifying the
management. Results of this project can be used to improve dialogue about priorities in damage
research and management.

Keywords: Forest damage, Frame analysis, Discourses, Scientists, Qualitative interviews
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Introduction

1.1 A forest to live up to many expectations

There has been an increasing acknowledgement of different forest functions,
including social, economic, and environmental values, at a policy level in Sweden,
but the arising goal conflicts they generate have not been clearly addressed (Lindahl
et al. 2017). Rather have goal-conflicts been expected to be solved by clever forest
management and hence there are high expectations on the forest land to deliver
solutions for many different problems.

The state’s public investigation (SOU), ‘forest investigation 2019°, draws a
picture of a high political pressure on the Swedish forest land to contribute with
solutions to two of the key issues of our time (Skogsutredningen 2019:51). In the
endeavors to counteract human impacted climate change, sustained forest growth
contributes to the bioeconomy and climate change adaptation. On the other hand,
the urgent threats to biodiversity call for increases in protected land areas to compile
with national and international goals. To meet these challenges, the investigation
sees political prioritizations among conflicting interests as a must to be able to
formulate realistic goals and action plans within each area (Skogsutredningen
2019:49-52). The extent of the trade-offs, e.g., between potential production
increases and forest land dedicated to conservation purposes, will be related to the
effectiveness of the stands within current division to contribute to respective goal
fulfilments. Forest damage might threaten the effectiveness within both these areas.

Damaging agents cause increased mortality, and direct growth reducing effects,
e.g., by root rot infection on spruce (Bendz-Hellgren & Stenlid 1997). According
to the latest damage report by the Swedish forest agency the damage levels are
higher than usual (Carlstedt et al. 2021). Two of the main concerns, from the report,
are young stands suffering from multiple damaging agents and the 8 million cubic
meters of spruce (Picea abies (L.) Karst.) forest damaged by bark beetle (Ips
typographus) during year 2020. Suboptimal choices in response to the damage
risks can generate indirect growth reducing effects e.g., in the case of growing
spruce on ‘pine’-sites (Felton et al 2019). Extensive forest damage inflicts also with
the usage of forests as ‘sinks’ to capture carbon (Kurz et al. 2008) and can lead to
carbon emissions and reductions in carbon storage e.g., by forest fires (Ivanova et
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al. 2011). Damage can also jeopardize the effectiveness of conservation measures,
through direct impact such as the introduction of new diseases (Pautasso et al.
2013). Forest homogenization in response to browsing damage has indirect
consequences for biodiversity and other ecosystem services due to a decreased
landscape diversity (Felton et al. 2019). How we respond to forest damage is
consequently a crucial issue. It predefines to which extent we can rely on the forest
as a vehicle in the fulfilment of the contradictory needs of the society.

1.1.1 Driving mechanisms of forest damage

The forest damage concept is complex. Most damaging agents are natural
components of the ecological system, but land-use changes, e.g., by forest
management, and climate change both affect the risk of damage. Invasive species
get introduced in new environments through trade networks and the movement of
plant material, risking becoming problematic forest pests and pathogens (Santini et
al. 2013; Stenlid & Oliva 2016). ‘Dutch elm disease’ (Ophiostoma novo-ulmi) and
‘Ash dieback’ (Hymenoscyphus fraxineus) are two introduced diseases causing
extensive mortality among elm (Ulmus spp.) respectively ash trees (Fraxinus spp.)
in Europe (Kirisits 2013:257-258; Pautasso et al. 2013). Forest management have
also created favorable conditions for common damaging agents. Thinning and
cutting expose fresh stump surfaces, functioning as entering points for root rot
(Heterobasidion annosum) into spruce stands (Swedjemark & Stenlid 1993). The
extent of damage caused by pine weevil (Hylobius abietis) to conifer seedlings are
connected to the usage of clear-cut management (Von Sydow & Orlander 1994).
The probability for damage by wind increased with increasing share of spruce in
the forest stand and time since last thinning operation (Valinger & Fridman 2011).
From a landscape perspective, the connectivity of suitable host-trees, i.e. mature
spruce, in interaction with the bark-beetle population are important drivers in
outbreak dynamics (Seidl et al. 2016). This suggests an increased tree-species
mixture on landscape level could lower the damage risk.

Damage risks are thus connected to the choice of tree-species and management
practices (Bjorkman et al. 2015; Felton et al. 2016; Roberge et al. 2016; Felton et
al. 2019). The extensive conversion from pine (Pinus sylvestris) to spruce in
response to browsing damage increases the risk of damage caused by other agents
such as wind, bark beetle, drought, and root rot (Felton et al. 2019). The usage of
stand mixtures, instead of spruce monocultures, are expected to reduce the risk of
windthrow, pest and pathogens, while increasing the risk of browsing damage on
stand-level (Felton et al. 2016). The damage risk by late successional agents such
as wind- and bark beetle are expected to decrease with usage of shortened rotation
periods, while the opposite is expected for regeneration damage caused by pine
weevil and needle cast (e.g., Lophodermium seditiosum) (Roberge et al. 2016).
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Human impact also explains suppression of damaging agents, such as fire,
compared to historical levels (Niklasson & Granstrom 2000). The reduced impact
of fire-disturbance changes the tree-species composition in natural forest dynamics
(Niklasson et al. 2010; Spinu et al. 2020) and restricts the habitat-availability for
fire dependent species (Granstrom 2001). Besides introduced species, what is
included in ‘damaging agents’ are also components of healthy ecosystems and are
crucial processes within forest dynamics of natural ecosystems (Angelstam &
Kuuluvainen 2004). In managed forests, operations such as harvest and artificial
planting have to a large extent substituted the damaging agents’ role as processes
of succession. Conventional forest management creates a disturbance regime which
does not emulate the natural range of variability found in natural forest ecosystems
(Cada et al. 2020). It therefor risks lowering the resilience of managed forests to
damage in the long-term. By some authors the conceptualization of damage as
‘natural’ in relation to managed forest ecosystems has even been criticized (Stenlid
et al. 2011). Since human impact alters conditions and thereby contributes to what
could be considered ‘unnatural” and harmful levels of certain agents, the perception
of ‘natural disturbances’ risk contributing to a reluctant mind-set to manage them.

Climate effects on damage levels are difficult to predict since they interact with a
complex system of mechanisms resulting from both direct and indirect effects of a
changing climate, dependent on whether climate change will result in drier or wetter
conditions (Seidl et al. 2017). The literature review by Seidl et al. (2017) supports
the understanding that climate change is expected to alter disturbance regimes and
indicates increased risks of damage by both biotic and abiotic agents in the future.
Higher temperatures are anticipated to increase the risks that insects, such as bark
beetle, manage to complete additional generations during the same season (Jonsson
et al. 2011; Bjorkman et al. 2015). In combination with this can summer droughts,
due to a warmer climate, cause both direct mortality and trigger bark beetle
outbreaks in weakened host trees (Seidl et al. 2016). A milder climate with more
precipitation is anticipated to favor the conditions for several pathogens and give
temperature limited pathogens an opportunity to expand beyond their current
expansion borders (Stenlid & Olivia 2016). Hence, climate change and human
impact, through trade networks and land use, all have the potential of altering the
levels of damage out of its natural range of variability. These risks impact the
capacity of the forests to deliver optimally in form of biomass production and other
ecosystem services.

1.1.2 Policy and management

Forest damage is also part of a social system and can be viewed in its interactions
with the various components of the social context in which damage appears. There
are binding rules which regulates owner responsibilities to take actions to decrease
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and prevent pest outbreaks (SFS 1979:429 §29, SFS 1993:1096 §29) and rules to
prevent the entrance and spread of certain species in the country (SFS 1972:318).
Planed changes in the legislation will increase the scope of damaging agents and
actors for which state authorities can stipulate obligations concerning damage
management (Néringsdepartementet 2021). Generally, the Swedish forest
governance model is relying on soft policy instruments such as informational tools
and economic incitements (Appelstrand 2012). Since the amendment of the forestry
act 1993, owners are expected to manage the forest giving equal weight to
production and environmental goals (SFS 1979:429 §1). Under the guiding
principle of “freedom with responsibility”, owners choose how to fulfil the policy
goals of the law in their management but are expected to fulfil them to a higher
extent then is strictly obligated by the law (Appelstrand 2012). Owners’ decision-
making become the way which policy is implemented in practice, and advisory
services function as a primary tool to try to steer the policy implementation
(Lidskog & Lofmark 2016). At the same time as the policy relies more on steering
through information, the Swedish forest agency is cutting down on its advisory
services (Lidskog & Lofmark 2016). Instead, industry representatives become an
important adviser to the non-industrial private forest owners. Industry
representatives have more incitements than Swedish forest agency to focus the
advises to private owners on production outcomes to secure raw material for their
industries (Lidskog & Lofmark 2016; Andersson & Keskitalo 2018). This creates a
multifaceted policy landscape where the policy implementation is impacted by
different actors and the type and flow of information becomes important.

Previous research has explored the rationale guiding private owners’ management
decisions in response to damage risks both in relation to a specific disastrous storm
in southern Sweden (Lidskog & Sjodin 2014; Lodin et al. 2017) and focused on risk
perceptions more generally (Blennow & Sallnds 2002; Eriksson 2014). Also, the
rationale guiding industrial representatives’ adaption measures to increased risks
by climate change has been addressed in previous research (Andersson & Keskitalo
2018). Connected to advisory service, previous research has focused on how forest
agency representatives cope with uncertainty and risk communication (Lidskog &
Lofmarck 2015; Lidskog & Lofmark 2016; Eriksson 2017). This study provides a
perspective on the issue from a viewpoint which so far has been rather absent in
research by focusing on the perceptions of scientists. Forest researchers from
different fields of forest science deals with the complexity of the forest damage
concept in their work and are thus believed to be both impacted and impacting how
the ‘forest damage’ concept is understood and represented. How research and
scientific practice is co-constructing understanding and representation has been
addressed in previous studies focused on issues such as scales, governance and
databasing (Buizer et al. 2011; Boonman-Berson & Turnhout 2012)
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THEMATIC DIVISION OF THE USAGE OF 'FOREST DAMAGE'
IN SWEDISH PUBLIC INVESTIGATIONS (SOU) 1922-2020
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Figure 1. A thematic overview of the usage of the term ‘forest damage’ (i.e. 'skogsskador’ in
Swedish) within public investigations in Sweden between 1922-2020 constructed with use of ‘SOU
database’ (Linkoping University Electronic Press n.d.). The horizontal axis shows a timeline with
the years containing at least one publication including the term ‘forest damage’. The search-criteria
includes the period starting from 1922 but no publication meets the criteria earlier than 1958. The
vertical axis represents number of publications. The legend in the bottom of the graph explains the
thematization in which the term ‘forest damage’ is used. The legend contains the categories;
Inventory (red)- referring mainly to the Swedish national forest inventory which gather data on a
broad spectrum of damaging factors under the umbrella of ‘forest damage’, Air pollution (orange)
— referring to forest damage caused by air pollutants and acidification closely connected to industry
activities, Ungulates/wildlife (purple)- including mainly moose and deer but also wild boar and
rabbit, General (blue)- usage of ‘forest damage’ as a general concept without referring to specific
agents or to a very wide group of agents, Vehicle (vellow)- damage caused by snowmobile, Storm
(green)- mentioned in two cases after the major storms 2005 and 2007, Invasive species (black) -
only mentioned once concerning the ‘pine wood nematode’ and last climate (brown)- the
interactions with climate change and potentially altered patterns of forest damage by a changed
climate . The height of the bar in a specific color shows how many publications are using ‘forest
damage’ in that specified context in that specific year, e.g. 1994 there were four different
publications using the term ‘forest damage’ in the context of ‘air pollution’. The total number of
publications using the term ‘forest damage’ is 48, in total ‘forest damage’ is mentioned 184 times
ranging from 1-15 times per publication with a median of 2. In several cases one publication
contained the term ‘forest damage’ used in different contexts and therefor the same publication can
be represented in different bars on the same year e.g. the year 2020 has two publications in total
which contains the term ‘forest damage’. In both of them forest damage is mentioned in the context
of ‘climate’ and ‘general’, one of them contain the context ‘ungulates/wildlife’ and ‘inventory’.

1.2 The ‘forest damage’ terminology

The ‘Forest damage’-terminology is established in Swedish forestry and used at
universities (Witzell et al. 2017), in policy documents (Figure 1) and in
communication with practical forestry. Although the term is widely used in forest
discussions, the scope of the terminology is not straightforward and concepts
relating to forest health can be approached from different perspectives, applying
different scales (Kolb et al. 1994). There are few formal definitions of ‘forest
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damage’ in the scientific literature, but it has been defined in relation to damage
monitoring and assessments (Table 1). Even at tree-level assessments it is important
to differentiate between the impact on the plant and the damage (Reimoser et al.
1999). The term damage narrows the frame to an impact which trespasses a user-
defined damage-threshold of what is perceived as negative in relation to the human-
stated objectives. Wulff (2011: 9) defines forest damage as “an injury or disease
that from a utilitarian perspective negatively affects the vitality of the trees or their
economic value”. The definition includes biotic, abiotic and anthropogenic agents
and it mainly focuses on forest damage from a tree- and stand-perspective.

Wulff’s (2011: 9) definition is constructed from the closely related concept of forest
health, as described by Kolb et al. (1994), where forest health can be regarded either
from a utilitarian or an ecosystem perspective. From a utilitarian perspective, forest
health is defined based on the goals with the forest management. Kolb et al. (1994)
write that the utilitarian approach demands clearly stated goals to be able to assess
health. In the utilitarian perspective can therefor the same impact to the forest be
judged in a completely opposing manner depending on the goals with the
management e.g., biodiversity conservation vs biomass production. Raffa et al.
(2009) criticize this incorporation of human goals into the very definition of forest
health. This due to the risk that the social premises, which the definition is
constructed around, are getting hidden in a definition that imply the importance to
take certain actions to preserve the (utilitarian) health of the forest.

The ecosystem perspective of forest health rather applies a holistic perspective to
find common, broader features of forest ecosystems, e.g. resilience, by which the
health concept is defined (Kolb et al. 1994). Resilience of systems concerns the
capability to recover and has been defined as “the capability to retain similar
structures and functioning after disturbances for continuous development” (Liu et
al. 2007). Kolb et al. (1994) acknowledge the problem to find a definition of forest
health which is consistent considering different scales, since what can be classified
as a disease to the individual tree, i.e., unhealthy, does not automatically translate
well to a stand- or landscape-scale perspective of health. Ehrenfeld (1992) is even
arguing that the concept of forest health does not belong in ecological theory and
should be avoided in scientific discussions. Ehrenfeld sees the function of the
concept rather as a bridge in communication between scientists and other actors. In
ecological theory the concept of ‘disturbances’ is commonly used and overlap many
of the physical events included in the forest damage terminology. The terminology
‘disturbance’ is more neutral towards the physical events and is defined by Pickett
and White (1985:7) as “any relatively discrete event in time that disrupts
ecosystem, community, or population structure and changes resources, substrate
availability, or the physical environment.”
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Table 1. Definitions of forest damage, forest health and disturbances

Terminology Definition Source

Forest damage “An injury or disease that from a utilitarian ~Wulff,2011,p.9
perspective negatively affects the vitality of the
trees or their economic”

“Damage (in the sense of "a problem caused Reimoser et al..

by an unwanted condition’) is an anthropocentric 1999

concept used in relation to one or more specific

species. (...) Damage to forests, as opposed to

impacts, embraces concepts such as loss or

reduction of increment, economic value,

ecological stability, diversity, sustainability, and

the value of a forest for avalanche or rock-fall

protection, etc.”

Forest health “First, a healthy forest must be sustainable Castello  and
with respect to its size structure (i.e., a Teale, 2011, p.9

correspondence between baseline and observed

mortality). Second, a healthy forest must meet

the landowner’s objectives, provided that those

objectives do not conflict with sustainability.

Management objectives range from ecological

(intrinsic) to economic (utilitarian) but these are

extremes of a continuous spectrum, not discrete

’

categories.’
Disturbance “any relatively discrete event in time that Pickett and
disrupts ecosystem, community, or population White, 1985,
p.7

structure and changes resources, substrate

availability, or the physical environment.”

These perspectives target the forest health concept primarily, but theoretically it can
be transferred also to the conceptualization of forest damage. Wulff (2011:9) does
not exclude that forest damage could be understood from an ecosystem perspective.
Forest damage has also been applied, but not defined, rather as a concept which
interact on different spatial and temporal scales (Witzell et al. 2017: 8). In this study
the terminology ‘forest damage’ is not predefined since part of the study focus on
the frame settled by the informants’ conceptions of the term and is included in the
result part. A thematic overview of the contextual usage of the ‘forest damage’-
terminology in political communication, represented by Swedish Government
Official Reports (SOU), is seen in Figure 1. The ‘acid rain’-debate is clearly visible
in the end of 20th century (represented by ‘air pollution’) and the recent
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publications are the first SOU: s to frame forest damage in connection with a
changing climate.

1.3 Theoretical background

1.3.1 The use of discourse in the construction of environmental
problems

Discourse has been defined in multiple ways, but commonly it is connected to a
‘shared’ cognitive understanding and linguistic representation of some part of the
reality (Whittaker and Mercer 2004). In this study the definition by Hajer (1995:44)
will be used; “Discourse is here defined as a specific ensemble of ideas, concepts,
and categorizations that are produced, reproduced, and transformed in a particular
set of practices and through which meaning is given to physical and social
realities.” In this study ‘forest damage’ will be the focal point and hence the
construction of meaning of physical events such as windstorms, insect outbreaks or
grazing through this discourse. Knowledge construction is not viewed as a
description of an ‘objective’ reality but is viewed as ‘performative’ and in the
practice of scientific research the understanding of the world is impacting and
impacted by the discursive construction (Arts et al. 2014). Discourse will here be
viewed in a dynamic relationship between actor-structure where it is constructed,
repeated, and changed in practice by individuals while also acting in a structuring
way, both enabling and limiting how individuals make sense of the world (Hajer
1995:58). Hajer (1995:44) uses discourse analysis “to understand why a particular
understanding of the environmental problem at some point gains dominance and is
seen as authoritative, while other understandings are discredited.”. In this study
the focus will be on the dominating understanding of the concept ‘forest damage’
in science and how this understanding impacts the construction of problem
conceptualizations. “Discursive hegemony” represents a dominating understanding
of reality, such understandings are reproduced or challenged within the “discursive
interaction (i.e., language in use)” giving possibilities for new conceptualizations
to be adopted by actors (Hajer 1995:59-60).

Discourse is continuously constructed in an interplay between actors and their
social circumstances, but the process is usually slow and hence it should be
analysed within its historical context (Arts et al. 2010). To exemplify how
environmental problems are conceptually constructed Hajer (1995: 120-121) use
how the narrative of ‘acid rain’ in 1980s opened the possibilities for foresters to
perceive the damage observed in the forests as a result of pollution rather than
caused by some natural phenomenon. Science also becomes an actor which
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participate in the co-construction of environmental narratives that shape the
conceptualizations of political problems and they simultaneously affect the
scientific practice (Hajer 1995: 66-68). Hajer exemplifies this with the narrative of
the ‘precautionary-principle’ which got integrated into the scientific practice of
biology. Previous research has used discourse analysis to identify environmental
narratives underpinning peoples’ perceptions of appropriate management responses
to mountain pine beetle outbreaks (Prentice et al. 2018) and bushfires (Whittaker
and Mercer 2004). Diverging idea-constructions of the meaning of landscape and
disturbance events have been found to trigger social and political conflicts over
what is deemed appropriate management responses (Whittaker and Mercer 2004;
Mueller 2011). Diverging actors’ conceptualizations of a healthy forest have been
found to be based on social constructions informed by ideas of the appropriate
relationship between humans and nature (Warren 2007).

1.3.2 Connecting discourse to framing theory

A connection exists between discourse and the concept called ‘frames’. They both
derive from an epistemological stance having a constructivist view on knowledge
(Lindekilde 2014). This means they engage in how ideas and meaning-construction
are applied on the reality and how they interact in shaping the knowledge
production. Lindekilde (2014:198) views frames as a ‘sub-variant’ of discourse
where frames are used more consciously by actors, structuring ideas in certain
directions. Frames are described as having a narrower analytical scope than
discourse (Lindekilde 2014:200-201). Discourse rather concerns the construction
of meaning, i.e. filling phenomena with a socially embedded understanding, and
frames are rather applied to certain meaning-constructions in a strategic manner. In
theories of social mobilization some frames can be understood as ‘symbols’, which
activates underlying discourses and are consciously applied by actors to cast things
in a specific light (Lindekilde 2014:201). There are several theoretical concepts
using frames. Frames have also been described as a type of discourse (Arts & Buizer
2009). Arts and Buizer (2009) write that in contrary to ‘linguistic approaches’ of
discourse, frame-theories connect more to how shared ideas of meaning or mental
frames influence how we talk and interpret things. At the same time, they do not
see frames as having as strong connection to how discourse, power relations and
social practices are interwoven as in approaches called ‘discourses as social
practices’ exemplified by theories of Hajer and Foucault. Frames have been
summarized as having the functions that “they organize experience and they bias
for action” (Beland Lindahl 2008: 69) referring to the work by Perri 6 (2005). A
crucial point relating to the frames’ function of organizing experiences, is that
frames “define what counts as relevant for attention and assessment” (Perri 6
2005). That frames bias for action means that “they represent people’s worlds in
ways that already call for particular styles of decision” (Perri 6 2005). Risk-
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perception is an issue where it is interesting to study frames since diverging views,
or framings, of how to evaluate risks are the basis for many social conflicts (Perri
6 2005). Deriving from these theories frame analysis has been used to find the
frames that structures problem-definitions in Swedish forest policy (Lindahl et al.
2017) and perceptions of place and political controversy in northern Sweden
(Beland Lindahl 2008). This research intends to connect the framing of problem-
definitions and solution-constructions within the field of forest damage with
underlying discursive trends in environmental resource management.

1.4 Aim and research questions

The aim of this project is to increase the understanding of the conceptualization of
‘forest damage’ in scientific practice and how the framing of damage problems and
responses can be understood in a wider discursive context. To do this, the empirical
research will focus on identifying and describing frames by forest scientists
informing the problem-definitions within the field of forest damage. Three research
questions were formulated to guide the work.

Research questions

1. How is ‘forest damage’ conceptualized and used by forest scientists?

2. Which framings of problem-definitions and solution-constructions inform
forest damage responses?

3. Which discursive frameworks underpin the framing of ‘forest damage’
problematizations?
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Methodology

2.1 Data collection

Qualitative interviews were chosen as the research method to answer the research
questions in this study. Due to the explorative character of the study, focused on
increased understanding and ‘thick’ descriptions rather than testing hypothesis, this
was judged as a suitable method. Qualitative interviews aim at uncovering how the
themes of the interview are understood from the perspective of the respondent and
are conducted through the interpretations of text and words (Brinkman and Kvale
2018). The Section 2.1.1 describes the selection of respondents, Section 2.1.2 gives
an overview of the data material, Section 2.1.3 explains the interview method used,
fourthly the analytical framework is introduced and lastly the data analysis is
described.

2.1.1 Selection of informants

All respondents in this study have several years of experience working with
scientific research within the field of forest science at a Swedish university.
Potential candidates were found through university networks and contacted through
e-mail by the author. Respondents were chosen to represent three fields within
forest science namely, silviculture, forest ecology and damage agent specialists.
The division into groups was made by the author before contacting potential
informants, based on the available information about their research areas. The
original aim of studying how forest damage is conceptualized within these different
fields turned out unfruitful due to the unclear boundaries between the groups. The
thematic scoping has instead served to be able to capture a breadth of perspectives
on forest damage, rather than representing a sharp division between the groups. To
capture stories which diverge from the dominant narrative it is important to
“identify the multitude of voices”, to capture the breath of perspectives, since the
dominant discourse tends to overshadow other narratives (Fischer 2003:173).
Overlaps exists between groups and in several cases the respondents are both
specialized in a damage agent and have a background in silviculture or ecology.
Despite this, the informants have been assigned to one of these groups based on the
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original division made before they were contacted. This division will be presented
together with the quotes in the study results. The decision to keep the group division
in the result is based on the trade-off between the perceived meaningfulness to give
information about the background of the respondents in connection to the results,
while still preserving their anonymity.

The sampling method of the interview candidates does not allow for any claims of
being a representative sample of a population. This is not seen as a problem in this
kind of research since the aim has not been to make any statistical inference from
the results, but rather to gain insights to the meaning-construction made from the
viewpoint of the informants. In total, the study builds on interviews with 12
informants. The decision of the number of informants was based on a trade-off
between having enough interview material to answer the research questions and the
time it takes to add additional interviews to the analyse process. Brinkman and
Kvale (2018:49) write that qualitative interview studies normally build on
interviews with 10-15 informants, depending on the research aim. They write that
it is often preferable to choose to have a lower number of informants, if it means
that the interviews will be better prepared and analysed more carefully.

2.1.2 Overview of the data material

Respondents belong to a rather small community and thereby the risk of
identification of specific individuals increase. The overview of the interview
material is therefor given as a summary (Table 2). The information about the data
material serves for the reader as a possibility to judge which aspects that have been
considered in the data gathering and if it suggests that some central aspects have
been overlooked in this process.

The degree of current research activity and the experience of conducting research
connected specifically to forest damage is varying. Interviews were conducted with
12 respondents, 2 women and 10 men, between end of February and end of April
in spring 2021. All interviews were done on distance, two over phone and ten
through a videoconference application on internet. The decision to conduct
interviews on distance and not in person was made due to the current situation with
the pandemic. The interviews were held in Swedish (majority) or English. The
interviews lasted between 40-80 minutes and with permissions from the
respondents all interviews were recorded. Later they were verbatim transcribed by
the author. English translations of quotes for the report have been made by the
author. In some cases, information has been generalized, e.g., names of specific
departments have been summarized to [department], to avoid recognition of
individual people.
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Table 2. Background information of the interview material.

Informants

Silviculture 4
Damage specialists 4
Ecologists 4
Education/ Title

MSc Forest science “jadgmdstare” 6
MSc Ecology/Biology 6
Ph.D. degree 12
Professors title 6
Locations

Universities Mainly SLU 2
Departments

Cities Range Umea - Alnarp 5
Subjects

Pests, pathogens, fire, invasive species, ungulates, and wind.

2.1.3 Interviews

The interviews followed a semi-structured format, using an interview guide
(appendix 1) as a template. The template covered the themes; ‘conceptualization of
forest damage (terminology)’, ‘perceived main problems’, ‘driving mechanisms’
and ‘perception of prioritized solutions’. The interviews focused on capturing broad
perspectives and also included questions targeted at perceptions of future changes.
The questions were open-ended and allowed for follow-up questions on the topics
brought up during the interviews. The interview guide in this study should be
viewed as a template, which guided the interview to cover the themes, but which
allowed for follow-up questions and changes in the order and formulation of
questions. Interview guides are used with varying strictness in semi-structured
interviews depending on what is suitable for the specific study situation (Brinkman
& Kvale 2018: 64). In the present study, the broad themes overlapped each other.
Therefore, a strict approach of following the interview guide would have generated
extensive repetitions in answers and was judged by the author as it would have had
negative impact on the flow of the interviews. The validity of the results from a
qualitative study is not tied to a strict, systematic execution in data gathering as in
the case of quantitative studies. Brinkman and Kvale (2018: 40-41) write that
qualitative interview studies instead should be judged based on the ‘craftmanship’,
taking into the account the whole process from study ‘thematization’ (the
formulation of the study purpose) to reporting results, and the quality of execution
throughout the whole process. As the first interview study conducted by the author,
it should be admitted that the process has been a journey of learning and experience,
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where the understanding of the ‘craft’ of conducting an interview study has
developed during this whole process. Three test interviews were conducted before
the main interviews. One with the project supervisor, one with a master student in
forest science and one with a forest scientist from abroad. The purpose was to try
out the interview guide, practice the interview situation and gain insight to how the
project ‘thematization’ would turn out in practice. The main changes in the study
design, made after the test interviews, concerned the scope of the interviews. The
interview guide was pared-downed with the aim of keeping the interviews more
focused on the themes to avoid too long interviews.

2.2 Analysis

Techniques to analyse qualitative interviews should primarily be viewed as tools,
helpful in the process of uncovering and constructing meaning out of the transcribed
interviews, but the result depends mainly on the competency and the quality of the
work of the researcher (Brinkman & Kvale 2018:119-121). The interview analysis
in this study could best be described with what Brinkman and Kvale (2018: 132-
134) call bricolage, meaning an approach using different techniques in the analyse
process, together with theoretical reading (Brinkman & Kvale 2018: 134-136).
Inspired by the idea of theory as °‘searchlights’, guiding and highlighting
interpretations of the interview content (Beland Lindahl 2008: 134), the analysing
phase has been an iterative process moving between reading, interpreting interview
transcripts and consulting literature. In the frame analysis of the interviews, the
theoretical part has also been important to support and give meaning to
interpretations from the interview content.

2.2.1 Analytical framework

To structure the analysis, an analytical framework was developed and applied
(Figure 2). The overarching structure of the framework constructs a narrative
applying concepts from Bent Flyvbjerg (see Van Bommel & Van der Zouwen
2013). A narrative tells a story constructed around a plot. In this study the narrative
focuses on the main events impacting the conceptual development of ‘forest
damage’ sequenced by the timeline. The aim has been to interweave a ‘theoretical
plot’ of underlying discourses, with the results from the interviews as the ‘empirical
plot’, i.e. “the story of peoples intentions and actions”, (Van Bommel & Van der
Zouwen 2013:220-221) and to accentuate it through a timeline structure. The
timeline has functioned to pinpoint “fension points” (Van Bommel & Van der
Zouwen 2013:220) in damage discourse, where the narrative fills a roll of providing
an understanding to puzzling issues. The narrative also functions as a template that
contrasts and gives context to the different frames. To identify an ‘anchor’ which
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structures and gives theoretical depth to the ‘empirical plot’ is a method found in
other narrative studies (Brukas 2015). The ‘empirical plot’ of this study consists of
the frame analysis described in the next section and presented in Section 3.2 of
result and discussion. The ‘theoretical plot’ builds on literature studies of the
development of discursive trends in environmental resource- and damage
management presented in Section 3.3 of the result and discussion.

|earndwy
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Figure 2. Showing the analytical framework used in the analysis. The overarching structure forms
a narrative applying concepts from Flyvbjerg (see Van Bommel & Van der Zouwen, 2013). The
‘empirical plot’ builds on the frame analysis of the interview material while the ‘theoretical plot’
interweaves the frames with the ‘story’ of the underlying discourses anchored around the timeline
structure.

2.2.2 Interview analysis

As a first step all transcripts were read through carefully to create an overview of
the data material. Reappearing themes were noted down and a rough division of the
content was made through categorization by usage of color-codes. Coding is a
commonly used technique in text analyses and in this study the coding helped to
condense and sort the data material. The coding in this study was ‘data-driven’ i.e.,
codes developed from the data-content during reading and did not follow a
predefined scheme (Brinkman & Kvale 2018: 121). Two ‘tracks’ crystalized in the
analyse process, which formed basis for what have become two different sections
in of the result and discussion, Section 3.1 about perceptions of the damage concept
and Section 3.2 building on the frame analysis. The two sections were approached
with differing analysing methods specified in the sections below. Due to the
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explorative character of this study, the thematization has continued to crystalize
during the whole study process. To let the scientific problem-definition develop in
relation to the data material is not unique to this study but is applied also in other
qualitative studies (Berglez 2011). Common to many qualitative studies is to use a
stepwise approach in the interview analysis, rereading the material several times
with increased focus for each round, i.e., moving from a general level in the first
reading and coding phase to a more focused approach in later steps, such as focused-
coding and validation of interpretations (Beland Lindahl 2008; Berglez 2011;
Eriksson 2014). As a second step in this study, to focus the analysis and refine
categorizes and codes, the interview content was compared based on the themes of
the interviews and groups of researchers (silviculturists, damage specialists and
ecologists). In a last step, codes and categorizes were sorted together, read,
compared, further refined, and finally combined into the result report.

The first Section 3.1 in the result is about forest damage conceptualization, ‘what
is forest damage?’. It is based mainly on the questions from the first theme of the
interviews, brought up primarily in the section ‘conceptualization of forest damage’
in the interview guide (appendix 1). This section stays closer to the scope and
boundaries of the terminology ‘forest damage’; i.e., what it means, who use it and
who do not use it, reasons for using it and which knowledge claims and
presumptions about the human relationship to forest is implicit in the concept. This
section developed out of an observed distinction made by the interviewees between
the meaning of the terminology per se, and framings used when structuring problem
definitions and perceptions of appropriate management responses to damage
(Section 3.2). As such, the analysis applied to the Section 3.1 mainly focused on
‘meaning’, staying closer to the literally content of what the interviewees said,
looking on the interviews as ‘reports’ (Brinkman & Kvale 2018: 121). Therefore,
the analysis mainly focused on forming categories based on what was said about
the forest damage concept during the interviews and report it in the Results and
discussion.

The Section 3.2 about frames derives mainly from the second part of the interviews
(appendix 1) focusing on problem identification, driving mechanisms and
management responses related to forest damage. This part aimed at identifying and
categorizing underlying frames informing problem-definitions and structuring
ideas concerning management responses and the role of these frames in the damage
discourse in general. The analysis was inspired by the methodology used in studies
applying frame analysis (Beland Lindahl 2008; Sjostedt & Kleinschmit 2016).
Frames are described by Beland Lindahl (2008:69) as “they organise experience
and they bias for action”, meaning frames can be identified in expressions
following a certain argumentation (Sjostedt & Kleinschmit 2016) and concluding
in a certain direction of how to act. Reading the interview transcripts, attention was
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paid to expressions of viewpoints motivating specific problem constructions and
guiding certain solutions concerning forest damage. Expressions with a similar line
of thoughts, building on a similar worldview and meaning construction, were
grouped together. In comparing these frames, identified through several readings
of the interviews, they were interpreted as belonging to what formed three different
perspectives in forest damage management. In this study the perspectives are called
silvicultural-, industry-, and system perspectives. In similarity with Warren’s
(2007) findings on ‘forest health’-conceptualizations, these perspectives described
in the results are generalizations, where individuals express more variation. In
contrary to Warren (2007) this study does not assign the informants to specific
perspectives since subjects expressed overlapping viewpoints and took on ideas
from different perspectives depending on the situation. These perspectives are
rather co-existing and considered as running through the forest damage discourse
in general.

2.2.3 Literature study

The findings from the interviews were put into a broader perspective using
scientific literature describing the development of discursive trends in
environmental resource management (Section 3.3). It is not considered a ‘discourse
analysis’, it rather tells the story of the broader ideological development and ties it
to the results from the empirical study. Through a primarily literature search in
different search databases previous work was identified describing the discursive
development connected to environmental resource-, forest- and pest management.
From these studies additional sources were added by following reappearing
references. This approach aimed at identifying and secure coverage of important
work on the topic.
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Result and discussion

3.1 What is forest damage?

3.1.1 The forest damage concept

The origin of the terminology forest damage is described as an impacting factor to
how the term is understood and used today. As a concept originally established in
a context where damage is evaluated in relation to a single-goal perspective,
focused on wood production, the terminology carries a legacy. This affects how and
by whom the term is used today.

“[...] it is obvious that if you say forest damage then [...] what we actually mean when we say
‘forest damage’ is production related forest damage, are you with me? It’s here I mean that
when we talk about the natural forest or protected forest, there we actually have legal decisions
to let these processes proceed [...] they get hostage in this term ‘forest damage’, because it’s
also a forest, but what we actually mean when we talk about forest damage, which we have
done yeah as long as the forestry concept has existed actually, already in the cradle of forestry
far down in eastern Germany there 200 years ago, then damage to the forest is actually just on
the production forest that we are talking about - Ecologist

Forest damage refers to such things which negatively inflicts with the human
expectations on growing and using the forest, i.e. a utilitarian perspective of
damage. The inevitable negative connotation of damage is mentioned as tying the
word to the anthropocentric perspective on the forest.

“[...] so I view forest damage basically as biological processes which we assess as negative
based on our [...] utilitarian perspective”. - Damage specialist

”[...] it is somehow in the terminology, that when you say damage it is something which affects
humans from a human perspective”. - Damage specialist

Forest damage is used as a ‘lens’ or a frame, ‘the forest damage concept’, through
which natural processes or organism interactions can be viewed. Thereby it
presupposes an application of a certain understanding of the problems. By one
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ecologist it is described as the ‘choice of terminology of a profession’, with clear
content to the people active with these issues, but potentially confusing to general
public. Ecologists mainly perceive this terminology as used by people working with
production issues, since it presupposes the wood-production perspective on the
forest. Forest damage is delimitating and categorizing natural events through a
slightly different framework than the broader concept disturbances. Damage is
described to be seen as a ‘subset’ of disturbances, defined from the utilitarian view
of forests and focused on production goals. In the interviews with the ecologists,
they point out that they have experiences working with these natural processes or
organisms but usually not from the ‘damage’ perspective.

“[...] if I am talking to another ecologist I would probably talk about natural disturbance
regimes or disturbance regimes, [...] often damage is isolated to production. Disturbance has
production trees, good disturbance, bad disturbance, natural disturbance, unnatural disturbance,
right, so I see it as a subset if that helps.”- Ecologist

“[...] I think also people who work with pure production forest issues [...] they understand that
we, who are working more with nature consideration and natural processes, we don’t use the
‘forest damage’ concept” — Ecologist

3.1.2 Forest damage and foresters

Several informants describe an experience of ‘foresters’ as having a kind of
“interpretative precedence” in the area of ‘forest’. This is expressed in attitudes of
being the ones “who knows forest” and is grounded in the long traditions.
‘Foresters’ is referring mainly to people with a classical education in forest science
from SLU e.g., ‘jdgmaéstare’.

“Yeah in forestry there are usually very strong opinions and people have seen and people have
tried and they have heard from previous generations and there is a resistance to maybe being
open to different perspectives on how it is possible to act and make decisions, that is very
apparent in this polarization where people discuss whether to protect or manage the forest, so
there is maybe a tradition to ’know better’” -Damage specialist

“[...] there is a, how to say, a group-, a profession-based holding-each- others-back attitude
actually, especially when it comes to forest management, and you feel that ‘we are part of the
club’ and ‘you are not part of the club’ and we who are part of the club we have interpretative
precedence, and so has it felt for many years” — Damage specialist

Mainly this ’know better’-attitude concerns ideals of what constitutes ‘correct’
forest management and a prioritization given to the wood producing function. But
this norm is also described as it impacts decision-making and who is considered
eligible to make decisions and whom that should not ‘concern themselves’. By
some informants this norm is described to also being present in the research area
and the university environment.
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“[...] there is a very clear tradition, I experience as a biologist, that foresters view it as ‘it is we
who know forest and let us handle the forest, it will be best for Sweden and for the national
economy and other people do not have to concern themselves’ and so others, maybe hunting
and mushroom picking [...] etc, that is after all some kind of hobby [...] which should not be
equalized or compared with what is an important industry for Sweden” - Damage specialist

“[..] I mean you study at SLU and I think that, yeah maybe I am wrong, but actually these
meetings [ have attended about research financing and with all other professors etc. so there is
like a norm, I mean just that SLU belong to ‘the ministry of enterprise and innovation’ and not
‘the ministry of education’ make me believe that research in general has, which concerns these
questions about forest, they should include , yeah, researchers that have another background
and have another [...] academic context right. I don’t want to insinuate any opinion control but
it, the environment you are in affects you, no doubt about it. I mean I have myself worked at
[department] for soon, yeah, it is more than [many] years and I am not popular there, absolutely
not, I mean about Ph.D. students I have had it has been said ‘you ruining good foresters’
because you teach them to think about more than production, and that is still valid,
unfortunately”- Ecologist

These attitudes do not exclude possibilities for change. Many informants express
that the consciousness concerning these issues has increased, not at least in the
university with more cooperation, interdisciplinary approaches and a more
integrated view of forests in general. It is good to bear in mind ‘who’ is talking
about e.g. ‘forest damage’ since the terminology ‘forest damage’ belongs to certain
actors, mainly ‘foresters’, while other groups rather attend to other types of
terminology.

3.1.3 Expanding boundaries of the damage concept

The expectations from society have increased on what functions the forests are
meant to provide. With the societal recognition of more goals the understanding of
forest damage in relation to the multifunctional forestry gets more ambiguous.

“[...] some kind of forest faculty perspective, then forest damage is bark beetles, its rot root,
[...] it is all these traditional diseases that affect growth, but if you apply a perspective like
Swedish forest- and environmental politics have, which means double goals, we have two equal
goals; production and environment, where the environmental goal considers sustainable
production [...] so then yeah it’s a bit more complicated. [...] so basically, it depends right, but
the norm in [...] ‘forest Sweden’, the ‘traditional forest Sweden’, it’s from the narrow
perspective”- Ecologist

Most silviculturists in this study tended to problematize less over damage as a
concept related to multiple values compared with the ecologists. For silviculturists
damage was clearly connected to the goals with the management and goals can be
different. Whether they saw production or multiple goals as the focus of the forest
damage terminology varied over a wide spectrum. One respondent even saw forest
damage as a bigger threat towards reaching environmental goals than production
goals.
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[...] you have to put the damage in relation to what is the goal, then of course if the forest
management aims at reaching another goal than wood production, then of course damage can
mean something else, but when I think ‘forest damage’ I think the goal is wood production” —
Silviculturist

[...] it is more if you look at a nature consideration perspective or to reach the environmental
goals [...] sustain biodiversity, it is there we have the major risks when it comes to major forest
damage”. - Silviculturist

Many of the respondents perceived forest damage as related to different values.
Some by applying the concept of damage to ecosystem services rather than just
wood production and some in examples of direct threats to ecological values posed
by e.g. invasive species. Some respondents point out that the boundaries of the
‘forest damage’ term is blurry in its inclusiveness of different values. Forest
damage primarily concerns the economic and production related damage while non-
conflicting aspects of social and ecological perspectives can be included as well.

”Yeah that you experience loss of something, often you think about loss of economic values
and wood but it can also be loss of ecological values or scenery if you think about recreation”
— Silviculturist

“[...] as I view forest damage from my perspective then it is biotic and abiotic damage that
leads to tree mortality or that they are affected negatively and which in turn affect these
different ecosystem services which we use, like wood production, biodiversity, recreation etc.”
- Damage specialist

“[...] Dutch elm disease and also ash dieback they have been very noticed in many ways, but
it doesn’t concern the spruce, which is the foundation in forestry, so it has been like the
tolerance is different when it comes to different tree species”- Damage specialist

To define damage from an ecosystem perspective, e.g., to call management
decisions a damage if it increases the vulnerability of the forest, goes beyond the
limits of the forest damage concept “/...] but there probably isn’t anyone
expressing themselves like that, even though, yeah it is something within it”-
Ecologist.

3.2 Frames in forest damage management

3.2.1 The connection between the empirical plot and the
overarching narrative

A theme repeated by different informants, but mainly by researchers with a forestry

education, is a perception of a changed approach and a decreased interest in

questions related to forest damage and damage management in forestry compared
to the middle of last century. This perceived change has served as a point of
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departure of the overarching narrative. It has also been guiding the delimitation
between what here is called the silviculture perspective, in the way it is separated
from what in this thesis is called the industry perspective. The described change is
interpreted as a ‘tension point’ between competing perspectives in damage
management and the ‘turn’ as a paradigm shift taking place around 1970s. The
silviculture perspective got challenged by the industry perspective as the agenda
setting framework when it came to forest damage.

“[...] until somewhere around say, 70:s, 1970:s, it was a huge consciousness concerning risks
for forest damage”- Silviculturist

”[...] it is incredible how much attention they paid to this in the early forest literature, I don’t
know how much you have leafed through in these old libraries, [...] it was really huge to work
with how to decrease these damage on the forest caused by these different agents ” — Ecologist

”[...] in the 70:s and even in the end of 60:s then the first thing you marked for harvest [...] it
were those which had ‘resin top disease’, they should be immediately removed, because it was,
because you didn’t want that this fungi would spread spores, but now you save these as eternity
trees instead, that is a bit odd I think - Silviculturist

The process of abandoning a traditional silvicultural perspective has continued in
recent times with the increased focus on broader ecological issues. In academia,
classical silvicultural issues are described as losing in influence. Silviculturists in
this study expressed concerns of a decreased impact of the traditional silvicultural
questions in forest research. This shift is rather understood as influenced by an
increased attention to a system perspective in academia.

“[forest faculties and departments] they transform into something which could be considered
ecology and which is answering up to a lot of other questions then what was traditionally, e.g.
how trees and stands grow and what is damaged. Now, then, it should include more social
values and other things”. - Silviculturist

Questions related to forest damage are described as having a strong historical tie
with classical silviculture, and as said by one silviculturist “/...] it has always been
integrated in some way, both biotic and abiotic damage have been considered part
of silviculture”. These bonds between questions concerning forest damage and
silviculture are loosen up in the development towards a changed academic practice.
The academia is moving in the direction of an increased specialization and a
separation from the practice of growing forests.

“[...] the specialization of the Ph.D. education is somehow counteracting the researcher’s
ability to understand the problems and participate and teach the practical forestry, that a Ph.D.

student in entomology can pass the education and know so little about forest”. — Silviculturist

”[...] forest damage becomes a nich-subject, meaning you know everything about a fungi or an
insect or a stress factor like drought and then you don’t acknowledge that this is to a very large
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extent in interaction with management and, yeah like the forest ecosystem itself.” —
Silviculturist

All these statements are understood as they carry meaning of underlying ideals and
expose a tension area where these ideals get challenged towards something else.
Through the narrative these experiences are placed in a broader context. In this way
the narrative aim at contributing with a viewpoint that enrich the understanding of
how the conceptualization of forest damage connects with changing discourse.

3.2.2 Silviculture perspective

To introduce the different perspectives the following quote, from a silviculturist,
captures illustratively the tension between the industry perspective and the
silviculture perspective. The industry perspective prioritises cost-reductions and
accepts higher risks of damage, here exemplified by “planting small crappy pines
as cheap as possible” and “not even noticing they were eaten”. This is contrasted
with an ideal that say we have to ‘care’ more about the result. It expresses a
valuation in the knowledge and culture of growing and tending forest “it was maybe
an incredible mixed-species stand established there, all trees which were thought
to be there were there”. It also contains a perception of a lost impact of this ideal,
“[ think the most important is to re-establish this previous forestry culture, I mean
what is good forestry”.

“[...] I think that I miss this, how to say, it is like a cultural expression that we should care
about the forest, how it will become. Now we have a Swedish environmental protection agency
which is trying to strive towards a forest that should be as it was, [...] but instead of thinking
about that I think that we should think about how we want that the forest to look like in 50
years. And how, what is it then that is important. Is it worth planting small, crappy pines as
cheap as possible by means of some ‘piece-work paid’ guys from Romania and then not even
noticing they were eaten before you are going there to thin out a lot of birch trees, if you
understand what [ mean? I mean we could, we could look at those stands that become really
the best and say that ‘here it became damn good’, ‘it was amazing’, it was maybe an incredible
mixed-species stand established there, all trees which were thought to be there were there, it
will grow 40 % better without us doing any major changes except avoiding a failed
regeneration. I think the most important is to re-establish this previous forestry culture, I mean
‘what is good forestry’, before there was something called the Swedish, it was Northern
Sweden’s silvicultural association [...] those we should wake up”- Silviculturist

Valuation in tending forest

In the silviculture perspective, forest damage management is important.
Management is valued for its own sake and the forest should be tended in an
appropriate way to avoid and minimise damage. There is an ideal in ‘caring about
the forest’ implying active management.
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“[...] damage yes, absolutely, maybe one of the most important things, to avoid these huge
damage”. — Silviculturist

” [...]1it"s about a forest management culture, it’s about caring how the forest will look like in
the future” — Silviculturist

The forest should be protected from damage by active management. It is expressed
rather as a responsibility to actively handle and prevent damage and not just as a
cost to be minimised. Damage restricts the possibilities to fulfil the biological
potential of the forest and reach the goals with the management.

”[...] to view forest regeneration as an investment not just a cost which should be minimised,
then you get, then you must think; how should I do this to be able, as far as possible, to minimise
the risk that it is failing already from the start, that I think, that I believe is important” -
Silviculturist

“[...] I think this with the hygiene should improve also and it should be dealt with in another
way, take away damaged trees and so on even if they are spread out, but it is as I said the
organisations are so slimed today so it is not always so easy”, -Silviculturist

The terminology ‘hygiene’, used in the context of removing potential spreading
sources of biological damaging agents, carries a normative connotation that it is
something irresponsible and idle in not acting against potential sources of
outbreaks.

Science should guide practical forestry

Science is seen as having an important function of guiding practical forestry how
to manage the forest correctly to avoid damage. Through increased knowledge,
science contributes to a better practice and can impact decisions through better
information. Solutions are mainly oriented towards improved knowledge to set
better norms for silvicultural practice and technical solutions contributing to a better
practice.

” [...] mainly that we should participate in education to practitioners about what we know about
damage and how we can reduce the risk”.- Silviculturist

“[...] one part in this is that the knowledge in this area seldom reaches where it belongs so the
researchers active with these types of problems they do not reach out with their things to the

practical forestry where you want it to be used”. -Silviculturist

“[...] use modern planning tools so you avoid planting spruce in the parts of the stand which
have been infested with root rot for example, it is not so damn difficult”. -Silviculturist

There is also a tendency of searching solutions in previous practice referring to what
have been forgotten and to find knowledge in old literature and books.
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“[...] if you read old literature then it was a lot of attention to different types of damaging
agents and they were cautious to keep them in check but that people have forgotten to a large
extent”-Silviculturist

[...] then you should read some old books, I mean people handled this quite actively during
50s and 60s, then it was a huge problem with these fungi”-Silviculturist

Handle risk by improved knowledge

Knowledge about the agents and their biology is a key to improve guidance and
prevent risk. The scientific language is underpinned by a positivistic view of
knowledge, grounded in nature science with a reliance on numbers.

“[...] in the longer perspective I see that this is a part of the education one gets, get basic
knowledge what is major risk for storm damage, the biology of the fungi, the development
cycle of the bark beetle, what the ungulates eat and what you can do to impact them to eat other
things than pine and broadleaved trees”.- Silviculturist

”T use to say I'm the one who try to understand the atmosphere, if you take the atmosphere as
a focus point and then you calculate carbon dioxide molecules and don’t give a shit about all
these damn political inventions about carbon accounting and offsetting and how you calculate
this and that way, I try to calculate based on what is actually happening in the air”.-
Silviculturist

There is a scepticism expressed towards adopting new policies too fast. There is a
worry that the impacts of damage events can get overstated in the damage
discussion. Rushed political responses towards what is perceived as risks might
cause more damage than damaging agents.

“[...] I mean the politics will respond to climate change and have impacts on the forest but
climate change in itself will not have such huge effects on the forest more than that it is
potentially growing a bit better”.- Silviculturist

“I think many of these like grazing- and insect damage get overstated, [...] they count that
everything is lost just because of some broken stem” - Silviculturist

Generally, potential turmoil events (climate change effects, extreme events and
invasive species) are conceived with lower levels of concern compared to
ecologists. They are rather seen as something that the system will recover from or
adapt to without causing severe changes. Many risks are framed as manageable,
like with frost and pine weevil (at least from a production perspective). While
others are framed rather as very difficult or impossible to control, e.g., climate
change, storm events, invasive species.

“[...] the Swedish forest tree breeding program is quite well prepared so trait-wise will the new
tree-generation which is planted easily handle the eventual mean change in weather that could
happen [...]”. -Silviculturist
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“[...] Root rot is similar, we know how we should do but the fungus is there anyway, and it
will take really long time before you, before a stand has been harvested and you maybe could
plant something else, and most things that are planted get infected anyway of root rot so that is
kind of a difficult problem”- Silviculturist

“but that [invasive species] I trust [mycology researchers] and company in Uppsala are keeping
track on with the ear against the ground and pay attention to this, and there is not so much to
be done either, I mean if it happens then we have to adapt our forest management as much as
possible” -Silviculturist

“[...] then another thing connected to this then, which I mentioned earlier, it goes very quick
for these stands until they have managed to grow over these problems, you can say, and it goes
much faster than one can expect as I mentioned with Gudrun [disastrous storm], it took just 10
years,”- Silviculturist

The main concerns are on early-successional damaging agents compared to the end-
of-the-rotation phase. Forest damage are framed recurrently as obstacles
functioning as barriers to change or preventing a better practice. The option to
spread risks through increased variation in silviculture is framed as hampered by
the early-succession damage together with the established silviculture practice and
lack of knowledge and experience of the results of other silvicultural alternatives.

“[...] I mean the moose really decide a lot of which tree species we have, you maybe wanted a
mixed-forest because it is beautiful or broadleaves due to other nature experiences and have a
lot of species and biodiversity and then you can’t keep them because we get yeah damage,
moose eat them or pine weevil take the seedlings we have planted or frost destroys the beech
regeneration”-Silviculturist

,” [...] so basically, all research concerning the regeneration phase of mainly conifers, then it
is the pine weevil which completely sets the agenda for the possibilities we have to regenerate
forest in Sweden”-Silviculturist

“[...] bark beetles and so are of course annoying but I think they seems to more bother the
logistics of cutting more than that they would create huge production losses”-Silviculturist

3.2.3 Industry perspective

Calculated risk-taking

Forest damage is viewed primarily from an economic perspective, where damage
ideally is evaluated according to tolerance thresholds. Response measures should
follow by comparing costs-benefits of actions. Risks are considered predictable
with enough information and thereby they can be managed through calculating
economic trade-offs.

“[...] within agriculture you often talk about such thresholds, what is the economic threshold
so to say, how much can you tolerate before you lose, before it affects the economy so to say’’-
Damage specialist
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“[...] there are those who are more, yeah, thinking that you can [...] through some kind of
positivistic help, reasoning, calculate what is optimal and then you do like that and everything
is peace and joy”.- Ecologist

The industry is described as having a high risk-tolerance and be willing to ‘take the
damage’ i.e. to accept the risk of higher damage levels. This reasoning is more
rational for a big owner than for a smaller owner. Adopting this strategy, a small
owner might risk losing everything if hit by a major damage event.

“[...] there are many disadvantages that we work with even-aged single-species stands, but that
is well known to the forestry and it is a, so to say, clear ‘calculated risk’ they work with,
absolutely”- Ecologist

“[...] secondly it is the reasoning to be willing to take these damage so to say, it is at least how
it could be reasoned because a big company can, so to say, tolerate a big amount of damage
while a small owner has more difficulties to do that because it can devastate a whole estate.” —
Silviculturist

The industry is setting the tolerance thresholds to damage in relation to cutting
short-time costs. The rationalization process of forestry has decreased the size of
the organisations. The staff working in industry spend less time in the forest and
have less connection to the local area. Thereby they have less possibilities to
acknowledge damage and take precautionary measures.

“[...] many countries come to us in the belief that we are so far ahead in forestry knowledge
but what we are ahead in is that we are incredibly good at making the processes cheap so to
say, fast and conventional”’- Ecologist

I think a lot of it is connected with the conditions in the forestry today, that treatment units
and likewise have become so big that it is not possible to take this kind of consideration
anymore. Possibly that in the private you could somehow keep better track how the risk levels
are in different parts of your own forest, [...] Before when there was a bigger organization with
more staff [...] then it was known to the regional foresters and people out in the bushes, they
knew of course where it for example were problems with wind and snow and could take
considerations to it.”-Silviculturist

This perspective narrows the interest in counter measures against damage and sets
frames for what is considered in the damage discussion. Scientific findings and
innovations which could decrease or prevent damage are perceived as difficult to
implement in practice. A challenge for research is not just to come up with
innovative solutions, but to find pathways to motivate practitioners to adopt new
techniques. A suggestion of motivation could be to clearly demonstrate the costs of
damage and long-term consequences of refraining from action.

“[...] so for example these root rot levels on spruce you can see it is discounted through saying
‘it exists and then we live with it” and you don’t consider the whole system, how you could
maximize or optimize it, but instead considers ‘can I get what I need and for a price which is
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acceptable for me to earn money, then I 'm rolling on’, that is a core problem according to me.”
-Damage specialist

“[...] but in the beginning it was intended that we would try to reach out with it to the practical
forestry, these models, because they are so sensitive so it is possible to classify different risks
of [common agent] damage in different parts of the same stand, but there was no such interest
[laughing]”.- Silviculturist

“[...] maybe the biggest contribution is that we try to show these long-term consequences of
refraining from taking actions against these damages, then there are others who try to
investigate how you solve these things, but it doesn’t help to know how to do if we don’t intend
to do it”- Silviculturist

Solutions constructed around intensified management

‘Calculated risk-taking’ is exemplified by informants referring to the aftermath of
the major storm event 2005 (Gudrun) estimated to have damaged around 70 million
cubic meters of timber in southern Sweden (Skogsstyrelsen 2006a:25). After the
storm, forest owners could apply for a grant to cover part of the regeneration costs.
The money offered for regeneration with broadleaved species were adjusted to
cover the higher costs as an attempt to promote the option of changing tree-species
(Skogsstyrelsen 2013:6-8). The adoption of the broadleaf-alternative was low
among owners and spruce remained the dominant choice in most regenerations
(Skogsstyrelsen 2013:24; Valinger et al. 2014).

“[...] it was fiercely discussed after the storm, Gudrun, in 2005 if we should continue with this
risk-taking or, and there were people from ‘Sodra’[forest owner association] that said” well,
according to our calculations regarding this, then these storm events occur too seldom for it no¢
to pay off to continue on approximately the same way as we do’”- Ecologist

“[...] then I and maybe some other people thought that now, maybe, there will be some more
diverse type of forestry, right? But the conclusion was, there then, that ‘we cannot recommend
the owners to plant anything else than spruce’ and in this recommendation is then assumed that
you maybe need to harvest earlier than before they reach these most sensitive ages or sizes, so
we are somehow stuck in some kind of quite rigid mindset concerning forest damage.”-
Ecologist

The industry perspective constructs the solutions to damage problems around
arguments of intensified management as seen in the second statement. Previous
studies have shown how the industrial narrative constructs the image of the climate
change impacts on forest around the potential positive outcomes for growth
(Andersson & Keskitalo 2018). Intensified management with fast-growing forest
will take advantage of the increases in growth and contribute to store more carbon.
According to the same study, the industrial logics de-emphasize potential increases
of risks for damage and view it rather as a motivation for shortening the rotation
period to reduce the damage risk.
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“[...] it is probably more an adaptation to take advantage of the opportunities to increase
growth than adapting the forest management so that the trees will survive [...] almost
everything I have read or seen or that we have studied points at increased production and then
the question is if we want to fully take advantage of that opportunity or not, that is kind of the
adaptation”- Silviculturist

Some see that there are two diverging pathways of handling forest damage and risk
of damage: diversified management or intensified management. The industry
perspective is described to attend rather to the intensified management pathway
while, as seen in next section, impeding the diversity pathway.

“[...] if you want to reduce the risk of storm damage to spruce, you could plant other tree
species that are native or mixtures or whatever, maybe, and that would have many positive
values for other aspects. If you instead shorten the rotations and, so you intensify your forestry
that could have negative impacts, so for me the biggest issue when it comes to damage is what
are the human responses to such damage and what are the repercussions on the impacts of such
responses to damage when it comes to other forest values.”- Ecologist

Impedance to the diversity pathway

Almost all the informants mentioned diversifying forestry to spread risks or as
paraphrased in 5 out of 12 interviews “not putting all eggs in the same basket”.
This strategy also has other positive aspects, and by one ecologist it is termed a
potential “win-win-win kind of an outcome”. Benefits of this option includes the
potential effects on resilience, ecosystem services deliverance, climate change
adaptation and to secure a sustained wood production by reducing risk of damage.
At the same time, it constitutes rather a theoretical discussion or a dead-end in the
interviews. It is also used as a motivation for rather finding pathways in research
which bypass the conflict-area overall.

“[...] to manage the forest so we don’t have these structures, if we have mixed-forest for
example it usually works against most things and then you of course end up in conflict with a
lot of other values and costs and so on”- Damage specialist

“[...] but it easily gets theoretical all of this, when the industry is rolling on and working and
can attain wood” — Ecologist

“[...] you've got a whole system that’s not built for that and so I recognize that that may be
smart but when? Now? In a few years? Cause, of course the current system is incredibly
efficient and smart and good at producing large amount of wood”- Ecologist

‘[...] so silviculture is one, but another, which I believe in since I have seen that it’s difficult

to do many of these things, that is that you can develop resistance issues, the breeding approach
when it comes to having resistance or tolerance for damaging agents”. — Damage specialist

There are many layers in this problem, apart from the long timeframes connected
to growing forest and the lack of knowledge and experience with alternatives.
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Early-successional damaging agents, especially browsing damage, are described as
pushing managers to choose to plant the tree-species which are less susceptible to
damage. They thereby end up in a vicious circle where avoidance of damage creates
a vulnerability to damage in the long run.

“[...] someone has said that ‘we are regenerating the forest with concerns of the moose, and
then it gets eaten by bark beetles in the end right’ so that, so it become a kind of difficult
problem to handle” -Ecologist

The option to diversify is also described as limited by the policy structures in
Swedish forestry system. This goes in synergy with the dominance of the industry
perspective setting the norms. The implementation of the Swedish forestry policy
goes mainly through soft policy instruments, like information and advisory service,
and the managers thereby have a freedom in how to implement the goals. Several
informants point to the importance of the advisory service to private owners as an
important policy tool in damage management. But, some also raise concerns about
that the Swedish forest agency have less resources to provide advisory service and
that it is mainly provided by industry representatives.

“[...] I mean the Swedish forestry agency has a diversified forestry push, but I think it is
difficult, this comes back to the advisory nature of the government, it is difficult if they don’t
have enough staff members to be out in the field advising forest owners”- Ecologist

“[...] so it means this advisory service where my inspector should give me advise how I should
manage my forest according to my wishes, it’s not obvious it then will become these objective
advises according to the forest owners own goals and that I think is a problem”- Damage
specialist

Different informants problematise the differentiated risk to smaller versus bigger
owners to apply a ‘calculated risk’-approach e.g., as put by one ecologist “if is
completely obvious to me that for the small forest owner he will probably make
another calculation than the big industry”. At the same time, to motivate small
owners to handle risk through diversification can be particularly difficult. Small
owners are dependent on the industry conditions and the strategic decisions of other
small owners since damaging agents operate in the landscape rather than at stand
level. The option of increased steering through regulations or coordinated damage
management on landscape level end-up in conflict with the self-determination
interest of the owners. Companies with huge estates could potentially manage their
own estate from a ‘landscape’-perspective while small owners would need to
coordinate actions. There is a risk that coordinating measures are being perceived
as a potential threat to the owner rights making it complicated to target this group
or find support from owner organisations.
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“[...] How do you navigate those problems when you have many small-scale forest owners and
you have a hands-off advisory governmental position which makes it difficult because you
don’t have top-down control so you are reliant on, there is many stories here why it is not going
to change so it might take a lot of work to change it”.- Ecologist

“[...] you have to talk to the neighbour and maybe you have to give up a bit to gain something
more together and that is, the ‘forest owners organisations’ are very negative to that, they don’t
want to touch even with barge pole ‘landscape perspective’, that word then, they get really
annoyed about this”. - Ecologist

It means the implementation of the policy in many cases follows the industry
rationale, contributing to a homogenization and a lack of incentive to change to a
more diversified practice. There is also perceived to be narrative in the political
discussions which supports the current forestry in Sweden. To work with this kind
of solutions therefore is framed as depended on finding ways to address these issues
in a ‘smart way’ considering the existing policy system.

”[...] there are many things you as a forest owner is more or less prompt to do which is actually
maybe not so economically advantageous for me as an owner, but it is possibly economically
advantageous for the forestry industry and Sweden, and there I think we have to improve and
be more clear about what’s our motives”- Damage specialist

“[...] but in Sweden then it’s probably more the viewpoint that we are good at this with forestry
and we don’t have to change anything, but yeah that’s of course some kind of narrative, a
rhetoric which is used to gain something, unclear what”.- Ecologist

“[...] you have to address those issues in a really smart way, and to be honest I think the
smartest way I have seen comes back to what FSC did this recent year, because what they did
was that they stopped the owner from competing between the uneven-managed and even-aged
management shifted it to on this 5 % it is uneven aged or not much else” - Ecologist

Ecological modernization underpinning damage management responses

Environmental considerations are also setting frames for where solutions to damage
problems can be found. There has been a focus on removing pollutions and this is
setting boundaries for solutions connected to damage management. In this rationale
damage management should minimise anthropogenic impacts with a direct and
perceived ‘unnatural’ or harmful impact on the forest.

“[...] we also have this balance between nature consideration and environmental factors and
damaging agents. so we have set aside actually all treatments in the forest which are of chemical
nature, so we cannot do , even if there had been something it had been difficult to use it, because
we don’t want to pollute our nature, and there are of course historical traces which deter from
‘hormoslyr’ and ‘DDT’ and so on but it’s, but I think you could make smart solutions but [ we
have] closed the opportunities to develop some chemically-based products which couldve been
smart”’- Damage specialist

40



In the interviews it is seen in the abandoning of the usage of pesticides and other
chemicals, the restrictive use of genetic approaches, the attention to soil damage by
machines and the inclusion of air pollution within the scope of the forest damage
concept.

“[...] when it comes to pine weevil then it’s of course about that it’s not allowed to use
chemicals anymore so then it’s more difficult, it puts higher demands on doing a good soil
scarification and a well-executed planting of vigorous plants”- Silviculturist

“[...] then it is the difficulties both on the owner-side and the research-side that it hasn’t been
absorbed, they don’t work, they don’t think genetics, people don't think that way, people think
silviculture for example, or they think technical solutions, they think, yeah thus it’s a mindset
you could say which is the big problem”- Damage specialist

“[...] it was a lot of attention to this, should we say around 80s, the end of 70s, when the
mechanization of forestry began, now it is not so much discussions about soil damage
anymore”- Silviculturist

“[...] in early 80s people talked a lot about air pollution damage and crown decline damage,
[...] I think that was also called forest damage so, I don’t know where I was going with this
reasoning, but it was a special air pollution damage, it clearly was, but it has been completely
quiet around it for quite some time”. - Ecologist

The industry perspective incorporates environmental considerations in forestry in
the logics of economic efficiency. In this rationale the silvicultural solutions receive
an important function in damage management to provide cost-efficient and ‘green’
solutions. Solutions which combine environmental concerns with low impact on
management costs and production results.

“[...] the measures which the forest industry does is to a high extent connected to certification
and because the certification standard, at least the one in Sweden, is not evidence based and it
doesn’t aim in its definition to follow ‘sustainable forest management’ but instead follow what
is called ‘responsible forestry’ and yeah, to create access on a market that is interested in
environmental issues” - Ecologist

“[...] back then it just began that pulp industry paid less for or avoided overall wood damaged
by rot because there should be less usage of chemicals, so then we began with this research
whether stump treatment will reduce the spread of rot root and is it possible by management to
reduce the spread of rot root and so on”. -Silviculturist

The boundaries given by this ‘no-pollution’-frame can be questioned in some cases,
due to the risk of narrowing the possibilities to manage forest damage in a more
optimized way. It constitutes a precondition which all research must stay inside.
Also considering environmental goals, a narrow focus on replacing chemicals could
potentially risk that we overlook the unfavourable environmental impact caused by
the replacement, e.g., in the case of replacing pesticides with soil scarification.
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“[...] it means all solutions has to be there, and it is nothing wrong with that but we could’ve
found other solutions as well, but it is like a precondition and I'm not against it actually it’s just
a reflection of what we don’t consider just because we don’t see the opportunities today” —
Damage specialist

“I believe we’d seen much less soil impact if we hadn’t had pine weevil, but today you could
say that most people, and that you can say when over 90 % of all land is impacted by soil
scarification, then it’s a sign that most people view it like that, that they don’t have the
possibility to regenerate and fulfil the requirements of the law if they don’t use scarification,
and that is a quite huge consequence, large-scale consequences. So even if we say we have
removed herbicides and pesticides from the regeneration phase we still have another pretty
huge soil impact, and that can be discussed how big it is and how much impact it has [...] and
exactly what long-term consequences will it be due to all our forest land actually being
impacted by soil scarification”. - Silviculturist

The nature consideration in practical forestry, balancing production- and
environmental goals, is following the same logic of using cost-saving, silvicultural
measures with minimum barriers for implementation. This creates a conflict area
between the practical nature consideration and damage management. Trees, which
before had been viewed as potential spreading sources of damaging agents and
diseases, such as ‘resin top disease’(Cronartium flaccidum/ Peridermium pini) or
‘pine twist rust’ (Melampsora pinitorqua), are now left in the forest as part of nature
consideration efforts.

“[...] these trees they were always removed before, but now it is those which, those they think
it’s cheap to save so to say, because there is no quality, but then they don’t think about that
they can still spread these spores and some of this I think is strange” - Silviculturist

” [...] when it comes to fungi-damage I think it actually is connected to a large extent with the
new rules of consideration, [...], 50 years ago people were much more cautious with pre-
regeneration cleaning and thinking about snow densities [...] raising the risk of receiving ’snow
mould’ and 'needle cast’ and so. And if you find an aspen-tree you leave it today, damn you
would be behind bars for removing an aspen tree, and then maybe it’s not such a surprise that
fungi which alternates hosts between aspen and pine are favoured, so I think it is kind of a price
you have to pay like that, you have to consider pros-and cons somehow.” - Silviculturist

Reactive instead of proactive measures.

There has been a low priority paid to these questions in Sweden both in practice
and on the research agenda, but this trend is potentially changing now. Mainly
among damage agent specialists this lack of interest is constructed around a contra-
frame having a more pathological view of damage, criticising other frames for
viewing damage too much as a natural phenomenon which we cannot or should not
try to control. It focusses on the human responsibility in spreading and impacting
the levels of damage and that we have not fully acknowledged our potential to
decrease damage and anticipating risks of damage.
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“[...] it is not so mainstream to care about these things but instead people have maybe
disregarded it, and maybe it’s a process now where people maybe starts thinking more about
it, hopefully, but it’s a part of the reality but that has been disregarded and I think Sweden is
quite extreme there, I think if you look internationally, especially in young forest research
countries there the damage questions are really important and they want a healthy forest to
handle, they don’t want damage agents eating up or destroying the whole growth, but we think
[...] we will be spared. Has been.”-Damage specialist

”[...] so it is not that you should be categorically negative because of it, but to have realistic
expectations on the risks that also can come, that I feel is missing sometimes. And it is
sometimes like you can feel inconvenient if you come with information about risks when
someone is really enthusiastic about Douglas [exotic tree species] or something else with big
potential”’- Damage specialist

The low priority of damage issues and the lack of long-term perspectives could be
viewed as sponsoring rather a ‘react-and-cure’ approach rather than a ‘anticipate-
and-prevent’ approach to handling damage (Hajer, 1995). It is mainly taking place
as urgent measures in response to major events (post-disturbance reactions) rather
than focused on anticipating threats and preventing damage. Attention to certain
damaging agent impacts the societal interest and also the prospects of receiving
research funding.

”Fires are also similar to bark beetles, it becomes an incredible focus when there are major fires
[...] some of these chronical like another then is root rot if we take that one as an example as
an important damage agent, a fungi which I believe doesn’t receive so much attention actually
and that is probably due to that there is no actual goal conflict like for moose [...] from a
research perspective maybe then [...] that it receives a lot of attention so then it probably will
affect, in that way, that more research investments are done and easier to receive funding [...]
in the case of bark beetle when we have outbreaks then it receives a lot of attention [...] both
decision-makers and the whole forest industry [...] refocus on this issue while if there isn’t
something special then you don’t do so much maybe, and maybe there is not so much reason
to do things either in short-term at least, but in long-term there is maybe reason to do things
even when there is not an outbreak.” — Damage specialist

To be reluctant to the risks of damage is by two respondents framed as standing in
conflict with the basic principle of ‘sustainability’ and how the forest we hand over
to the next generation looks like. It problematises how far we have a responsibility
as a society to establish norms concerning damage management to protect a
‘common good’ for future generations. Viewing it through this frame legislation
could be motivated to make the ones increasing the risk of damage also being the
ones who must compensate for it.

“[...] I think we are kind of useless at this, we export, so to say, the problems to the next
generation in a way which is completely contradictory to [...] the Brundtland principle or the
’generation goal’.”-Silviculturist
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“[...] what we do today can be viewed as an investment for future generations, but if we have
too high hurdle rate then it will just become a cost, you can never get the money back [...] then
you need to regulate it some other way, some kind of regulation or agreement saying that this
is smart for the future, to have a healthy forest instead of an unhealthy forest, "ok it costs too
much’, yeah but then we have to promise to agree that we need to work towards a healthy forest
anyway because we know it’s good, it’s almost like agreeing that we must regenerate after we
have harvested, that you can’t get returned [the investment], [...] then you need to have a law
for that, so this, to actually consider that”- Damage specialist

3.2.4 System perspective

Handling risk though resilience

A frame that structures the responses of many of the interviewees, mainly among
ecologists and informants with an educational background in biology, is to
approach risk of damage through improving resilience. The following quote
illustratively summarise many of the features of this frame. It consists of a critique
towards the current approach to risk, “hoped for some kind of dream scenario”
which not considers enough the risks associated with having “homogenous
monocultural stand”. It contains a perceived need to change how we are thinking
about risks “there must be a paradigm shift”, towards a focus on “manage the
landscape” to create more ‘“‘resilient systems”.

“[...] people have not been conscious enough about risks, I perceive, in forestry. Simply we
have pretended like the risks don’t exist and hoped for some kind of dream scenario where a
number of factors won't occur during a whole forestry cycle and if we would reflect on it to
make a fair analysis I think we would find that there is quite small, or very small, chance to go
through a whole forestry cycle without that a completely homogenous monocultural stand make
it actually, that I believe. And there must be a paradigm shift I think. We must realize that we
can have an ideal picture of how it could be if everything turns out the right way, but we need
to realize that we cannot manage the landscape like everything works fine, but instead we have
to realize that things go wrong sometimes and then we need to have more resilient systems that
can cope with it”- Damage specialist

As mentioned in Section 3.2.3 ‘Impedance to the diversity pathway’ almost all
respondents attend to some degree to the idea of a need of spreading risks, ‘not
putting all eggs in the same basket’. This means to increase variation of forest
structures and species mixtures, at a minimum through planting pine instead of
spruce on ‘pine-sites’.

“[...] actually, I think most people in forestry agree, that there is too much spruce as it is now””.
— Damage specialist

The resilience-approach to risk suggests that the complexity of natural systems
makes it impossible to control or calculate risks appropriate enough to stick just to
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the ‘best option’. Instead, risks should be approached through diversity and the
forest should be managed to improve resilience.

“[...] then there are those who say that there is a lot of uncertainty and then we need to have
‘belt and suspenders’ and do things in several different ways “. -Ecologist

“[...] but in my head, I think when you are dealing with uncertainty you want to diversify”-
Ecologist

In this problem construction forest damage is closely tied to the management of the
forest landscape, where the lack of diversity, e.g., through the extensive use of
spruce monocultures, predispose the system to be vulnerable to damage. The
driving mechanisms to damage are identified as the climate change in combination
with the management of the forest landscape, and these are considered in close
connection with the problem definition. To decrease damage, it is important to
consider the driving mechanisms and make actions which creates forests that are
better adapted to cope with damage.

“[...] to make a big vessel turn is not an easy thing, right, and then it is needed some holistic
perspective and not just that we are dealing with crisis response, meaning that we encourage
forest owners to go out and search for trees that are sick and keep it in track that way.”-
Ecologist

“[...] variated forestry, fewer grazing animals, enhance this so to say nature-based resistance
in the forest landscape, that is for me the logical measures to do”- Ecologist

“I think we need to broaden our understanding and conception of damage perhaps to include
other values, and so to have long-term plans of how to respond to massive disturbance events
and to consider the human role more in enhancing the risks of disturbance events under climate
change”-Ecologist

Adaptive management is suggested as a management approach which could
contribute to more variation and moves away from strict ‘recipe’ guidelines.

”[...] It is mainly about that we have an adaptive view on forest management so you move [...]
away from recipe systems where you follow a certain table or a specific guideline or a template
and rather like creates more of a holistic perspective and manage the forest after the goals you
want to achieve” — Silviculturist

Holistic perspectives

Forest damage should be approached from a more holistic perspective. Several
respondents ask for a change in the conceptualization that place the understanding
of damage issues in a broader picture.

” [...] this with holistic perspectives and like system analysis and so on, we are not so used to
do that and I think it is very important actually to do that”- Ecologist
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This includes an increased attention to interactions and the acceptance of the
complexity and uncertainty that interacting factors creates. Different damaging
agents interact with each other and impact the management decisions in certain
directions.

“[...] trees are not just trees but also a gathering of, if we consider genetics, then in a tree are
genes expressed from the tree and from all those microbes that are in the tree [...] it is a bit
revolutionary in a way when we think about how trees adapt [...] we can’t really control it and
then we often choose to not think about it as a factor which actually could have a significant
effect on the trees” health and defence” — Damage specialist

”[...] people plant a lot of spruce due to moose grazing, so it is like an interaction with another
damaging agent”- Ecologist

,”[...] so the combination of having a species which establish quite well, like spruce, and then
having a high grazing pressure on all natural regeneration [...] both things striving in the
direction towards more monocultures”- Silviculturist

The interaction between the early-successional and the late-successional damaging
agents, are taking place through a complex network of factors. The trade-off
between costs of ‘damage protecting measures’ in early regeneration phase
compared to the risk of losses in the end-of-rotation phase, intertwin social and
ecological dynamics covering huge temporal and spatial scales.

“[...] T haven’t mentioned it much, but as important browsing damage, right, so [...] the
homogenization of the landscape reduces food sources or makes it much more patchy, which
means that if you want to plant pine it is harder, because you might get browsing damage, if
you want to plant broadleaves it is harder and more expensive which produces a feed-back,
which means you have more and more spruce [...] and you get some threshold [...] so for me
[...] the biggest problem is the interaction between the ‘tyranny of small decisions’, that many
people are doing what other people are doing and make a homogenization system under
environmental change and those two things come together and you increase the risk of
something bad happening” - Ecologist

A more holistic perspective means a broader consideration concerning scales and
scale dynamics both in time and space. Most commonly in the interviews the
considerations of damage issues move from a stand-scale to a landscape- or
ecosystem perspective.

“[...] because pest and pathogens and wind damage and storm damage and fire damage, these
are not stand problems, as much as landscape problems so there is always, if we could get more
of that out there, how do we start managing at landscape-scale instead of stand-scale”-
Ecologist

Damage management is not just about managing an ecological system but also the
management of a social system where both are intertwined. To approach damage
holistically, the social aspects are important to consider, since they frame the
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options for actions. This is apparent in the Section 3.2.3 ‘Impedance to the diversity
pathway’ where the social system is described as one important barrier for adopting
a more diversified approach to damage management.

“[...] if you are going to understand, so to say, the contemporary you need to understand [...]
the forest, so to say, as a system including us humans”-Ecologist

“[...] [having a narrow damage focus] then you don’t acknowledge that this is to a very large
extent in interaction with management and, yeah like the forest ecosystem itself.”- Silviculture

”[...] the actual fire problem is larger than regions and goes through several municipalities and
different regions[...] the same things are valid also for bark beetle, the same situation apply
there; different owners, different municipalities, different regions needs to cooperate to have a
holistic approach since the organism is flying everywhere”’- Damage expert

Considering the social system, the societal scale can also be broadened to include a
landscape of actors or interests, which interact in the damage considerations and so
pose new aspects to the damage issues. The conflict between the valuation of
hunting contra the impact of wildlife on forestry is such a case in the interviews.
Viewing damage from the perspective of ‘foresters’ setting the agenda, reducing
the moose population is the obvious solution to most interviewees. While
considering a landscape of actors defining the priorities in damage management,
the reduction of the moose population is not seen as obvious, since it depends on
the value given to different functions and who is eligible setting the priorities.

”[...] then they say, ’it will be even worse, it will become an even bigger problem with moose
in the future because the pine will become more important’ —no it won’t!” because if we plant
more pine it will dilute it, it is an incorrect assumption based on that we then have forgotten
that we already regulate the wildlife populations with hunting. Then maybe people can think
that we should have fewer moose and that can be discussed in that case, but then it is so that
we have as many moose today, approximately, as the hunters want, or actually fewer.”-
Damage specialist

Many of the informants express a perception of a need to change approach to
damage. It usually refers to placing the damage agent within a broader
understanding of the system which the damage agents interact in. It criticises a lack
of attention to the interactions between the roll of humans (e.g., forest management,
decision-making, landscape transformations, policy impacts) and the risk of forest
damage.

“[...] there must be a paradigm shift”’- Damage specialist

“[...] we are somehow stuck in some kind of quite rigid mindset concerning forest damage”-
Ecologist
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“[...] could we see bark beetles as a positive damaging agent, it might be threshold disturber
that pushes people over away from just planting spruce”- Ecologist

Even if the conclusion might be, for example, that the most optimal management
response in some cases corresponds with e.g., intensified management, this solution
should not be drawn based on a static and rigid relation between damage agents and
humans, without consideration of the broader landscape and a spectrum of
ecosystem services. As put by one respondent who explains that shortening
rotations might be what is considered the most optimal short-time solutions in some
cases, but that there is a lack of problem insight and deliberated choices of actions:

“[...] a narrow focus on one species which you handle the same way everywhere can be one
problem, meaning yeah spruce, even-aged spruce in southern Sweden that is a quite good
example, people should at least ask themselves, is this the only way, is this the most optimal
way to do this, and in some ways we might say that it is, and then you can handle that in some
way, e.g. by harvesting when the forest is younger or you can try to do some more real working
procedures [...] but if people don’t want to, then it is not possible, and if they do not even want
to think about it then it is not possible either.” — Ecologist

3.3 Interweaving discourses

In this section the purpose is to put the empirical results into a broader context.
Figure 3 summarises the results and clarifies the linkages between frames and
discourses by placing them in the analytical framework (Figure 3).
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Figure 3. Linking frames and broader discourses by placing them in the analytical framework.
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3.3.1 Forest damage as ‘agents’ and the ‘command-and-
control’ responses

The long timeframes of growing forest, the focus on building silvicultural
knowledge through practice and the custom to follow the same forest through
generations, are described as factors that have fostered a silvicultural discipline
valuing tradition and knowledge rather than innovation and rapid inclusion of new
ideas (Puetmann et al. 2008: 54). Puetmann et al. (2008: 41-69) summarise what
they see as some of the main conceptual features that have been characteristic for
the discipline of silviculture. The discipline has created a ‘lens’ which the forest is
viewed through. They describe how ‘forest damage’ is represented by this ‘lens’
and hence how damage traditionally has been perceived to be approached in
silviculture, which will be further elaborated in this section.

Puetmann et al. (2008:43) write that there has been a dominant focus of
silviculture on the desired crop-trees, with a more limited interest in the effects of
other biological interactions in the forest. This they argue has contributed to the
categorization of other biological relations or ecological process as ‘damage
agents’, as something external and threatening rather than internal and multifaceted
in the forest. In the silvicultural tradition of working with ‘stands’ as the primer unit
of consideration, the delineation of the stands has considered the effect of large- to
medium-scale disturbance events but often overlooked the small-scale dynamics of
disturbance (Puetmann et al. 2008:48). The research approach, inspired by
agricultural research, has traditionally focused on finding ‘the best practice’ to
maximize the goal (usually timber production) (Puetmann et al. 2008: 52-61).
Conducted through experimental designs and null hypothesis testing, this approach
focuses on limiting the variation in conditions and the prevention of interrupting
features such as damage. The research approach together with the ‘focus on
predictability’ (Puetmann et al. 2008: 64-68), to be able to estimate growth and
yield and develop reliable planning tools, has fostered a ‘norm’ or an ‘ideal’-picture
of the forest without damage. It has constructed the image of damage events as
something abnormal in the forest:

“If the norm is a fully stocked, homogenous stand, disturbances are necessarily viewed as an
external factor that negatively influences stand development, rather than as an integral part of
stand and landscape development” (Puetmann et al. 2008: 67).

Natural mortality is one of the more complicated parameters to include in growth
models. Mortality caused by competition is normally considered, but not always
disturbances caused by irregular but severe events like wind and fire however, to
capture the effects of such events are important to not overestimate the production
(Fridman & Stahl 2001). Hence there are practical difficulties motivating that these
stochastic variables have been excluded from consideration. Puetmann et al. (2008:
132) argue that the exclusion of such events from growth models also mirrors the
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view of disturbances and a lack of acknowledgment of uncertainty. Puetmann et
al. (2008: 66-67) see that together these characteristics have favoured the
application of a ‘command-and-control’ approach to forest management. The
management actions are applied by the managers striving to conform the forest to
the ‘ideal’, resulting in increasing homogeneity and exclusion of ‘disturbing
elements’. Continuing they describe it as in the strivings to ‘control’ the forest, to
increase predictability, the management creates conditions which risk lowering the
resilience. Thereby it is making the forest more vulnerable to disruption events,
such as damage, in the long run.

A main difference between the silviculture- and the industry perspectives is
captured in the features of what Tornqvist (1995:135) calls the “forester”
perspective (‘jagmaistarperspektivet’) and the “economic” perspective. These have
served as the main logics in the forest research language, and both have been
informing the forest politics during the 20:th century. The “forester” perspective is
focused on maximizing the production of wood given the stand conditions, here
represented in the ideals of the silviculture perspective. The “economic”
perspective is focused rather on maximizing the economic growth and the economic
output of forestry from the societal perspective, ideals incorporated in the industry
perspective. Similar forest management schools have also been described by
Brukas and Weber (2009), where the German tradition prioritised volume
production while the Scandinavian model focuses on economic efficiency.

Turning to the broader ideologies, Arts et al. (2010) describe the period until
1970s as dominated by a ‘modernity discourse’ a discourse with a focus on
supplying the industry with raw material in the development of the modern society.
Around 1970s a ‘limit to growth’ discourse raised as a critique towards the
environmental impacts of forestry and other natural resource management. A
similar development is seen in the review of paradigms dominating Canadian
entomology research. Alfaro and Langor (2016) term the early (1930-1950)
research phase in pest management the ’protection phase’, with a ‘pest-centric’
focus, set on developing pesticides and secure the crops against damaging agents
with less concerns of impacts on other values. The authors recognise a paradigm
shift in pest management taking place in response to the critique against the
environmental consequences. In line with Arts et al. (2010), Alfaro and Langor are
also referring to Carson’s (1963) classical critique towards usages of pesticides in
the book ‘Silent spring’ as an example of influential ‘ideas’ catalysing this process
of change. Looking into the development in the Swedish case, the period around
1970s is mentioned as a peak in the political favouring of the ‘economic’-
perspective in forest policy after a transition phase during 1950s and 1960s where
the interests represented in the (decreasing) population of small-scale farmers still
called for a balance with the industry-interests in the forest and hampered the
domination of this paradigm (Tornqvist 1995: 84-86). In the public investigation
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(SOU) of forest policy from 1973 (Skogspolitiska utredningen 1973:17-20) this
could be viewed in the deliberated breach, being the main focus of the publication,
with a former policy focusing on the ‘sustained yield’” and volume production. The
policy should instead focus on the utilization of the forest in a rational way under
the principle of the market “The principle of sustained yield can thus be dispensed
with. Social and private profitability now coincide, and there is no longer a motive
for maintaining a large volume of production.” (Skogspolitiska utredningen 1973:
18).

By placing the researchers’ perceptions that something has changed when it
comes to forest damage, this thesis tries to enlighten these experiences through
adding it in a narrative of changing discourses and societal ideals. Concluding this
section, the dominating discourse before the ‘environmental turn’ (and the
successive restructuring in response to this ‘turn’) sponsored a traditional
silviculture perspective and as such it remained agenda-setting concerning forest
damage. The change established new conditions favouring the industry perspective
and a new approach to damage management, which will be further developed in the
next section.

3.3.2 Forest damage as ‘risks’ and responses structured by
‘ecological modernization’

The ‘limit to growth’ meta-discourse which arose in 1970s as part of the early
environmental concerns, pointed at the limitations of natural resources and thereby
at limits to the industry expansions and growth (Arts et al. 2010). In 1980s the
discourses ‘ecological modernisation’ accompanied with ‘neo-liberalism’
reformulate the environmental concerns canalised through the ‘limit to growth’-
discourse into a more market-compatible framework. Through technical solutions
and innovative development an increasingly growing market should be able to
combine with the protection of the environment (Arts et al. 2010).

A specific forest discourse, called ‘forest decline’, also begins in 1970s and
continues to influence forest policy during 1980s and 1990s. This discourse focuses
on the pollutions causing acidification, forest decline symptoms and forest death,
so called ‘acid rains’ (Arts et al. 2010). The ‘forest decline’- discourse lose in
influence during 1990s and disappears from the political agenda, a trend which is
visible also in Swedish policy (Figure 1).

In pest management, Alfaro and Langor (2016) describe that the critique against
the usage of pesticides initiate a paradigm shift, away from the ‘protection’ focus,
towards what is called ‘integrated pest management (IPM)’. This process starts in
the end of 1960s and the beginning of 1970s and continues during following
decades. IPM builds on the idea of being able to predict and evaluate the risks of
damage and thereby optimize the management decisions accordingly. The goal is
to optimize the cost-benefits of conducting damage management and reducing
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unnecessary environmental impacts. Alfaro and Langor (2016) write that it is a
stepwise approach where the first step in ‘IPM’ is to establish ‘action thresholds’,
saying when it is at all economically motivated to act against a damage agent
weighing it against the environmental impacts. The initial actions should focus on
prevention, mainly through silvicultural means, and as a last resort should harmful
protection actions such as pesticides be considered. The approach is inspired by the
trend in agricultural pest management, but due to the long-time frames of growing
forest, the calculated trade-offs are more difficult to estimate in forestry (Alfaro &
Langor 2016). Therefor the management actions in the early-successional phases
are difficult to economically motivate, considering the effect of discounting.

In Swedish policy the production focus, the ‘forester’ perspective and the
production goal are reinforced in the hard-law approach established in 1979
(Torngvist 1995: 118-126). This law stipulated demands on harvest and forest
management with the aim of maximising wood production, but the motives for the
law are described as keeping the small owners ‘compliant” with the industry needs
of timber in the fear of an up-coming timber-shortage. In the beginning of 1980s,
the industry is described by Tornqvist as taking an increasingly dominant position
in the forestry discourse and affecting the norms both in forest policy and research.
The forest industry is moving towards the finance world and distancing itself more
from the traditional foresters and the attachment to the local areas (Tornqvist 1995:
110-111). The increased focus on efficiency and rationalisation of forestry starting
around 1970 is also connected to the technical development and the increased
mechanization of industrial forestry. This leads to decreasing amount of people
working in the forest and a silvicultural practice adjusted to the conditions given by
technical requirements (Tornqvist 1995:105-109).

Still today the ‘sectoral logics’, based in the forest industry, of economic
efficiency, calculated risk taking and the incorporation of environmental and social
concerns into the industrial narrative, concretized mainly through certification
schemes, are setting the discursive frames for climate change adaptation in Swedish
forestry (Andersson & Keskitalo 2018). The ‘ecological modernisation’ discourse
has been described as the most influential overarching idea-complex which
structures the policy responses in present Swedish forestry policy towards the
increasing societal expectations on the role of the forests i.e., balancing production,
environmental and social concerns (Lindahl et al. 2017). It constructs the forest as
‘the solution’ which will enable a management that fulfil ‘more-of-everything’ but
without challenging the present economic paradigm in forestry.

The discourses ‘Ecological modernization’ and ‘neo-liberalism’ have hence
been influential in how forest damage is conceptualized and approached in practice,
policy and research. These discourses are dominant in how the industry perspective
have come to represent the problems of forest damage. The rising critique against
the environmental implications connected to industrialisation and in response to the
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threats of the ‘limit to growth’ -frame challenging the growth paradigm, ‘ecological
modernization’ shaped a new idea-tradition (Hajer 1995). Hajer (1995: 31-35)
writes that with ‘ecological modernization’ came an increased focus on cost-benefit
analysis, risk analysis and the incorporation of environmental responsibility in the
idea of the ‘efficient’ business. The approach to risk changed from an original idea
of ‘objective risks’ as something grounded in the material world, as an ‘objective’
estimation of the probability of an event happening (Blennow et al. 2014). This
approach is favouring a perception of one ‘correct’” way of managing risks
determined through scientific knowledge. Since 1970 this idea has been questioned
due to its assumption of the existence of a general agreement between scientists and
the public concerning risks. Instead risks are seen as part of the decision-making
process and hence influenced by personal ‘beliefs and preferences’(Blennow et al.
2014). As part of the decision-making process, calculative approaches to risk are
used, focused on finding the ‘best option’ that ‘maximize the expected utility’ e.g.,
measured in net present value, comparing different alternatives against each other
(Blennow et al. 2014).

Concluding this section, from around 1970 the discursive change taking place (Arts
et al. 2010; Alfaro & Langor 2016) is laying ground for a reformulation of the
concept of forest damage, shaping the formation of the industry perspective. The
increased influence of the industry on the political agenda, together with the focus
on rationalisation, cost-reductions and return rates (Tornqvist 1995), has favoured
a more short-term approach to handling risks. These features get incorporated into
a ‘trade-off mindset’ between cost-benefits of conducting management and a
demand for considering environmental impacts in similarity to the development
described by Alfaro and Langor (2016). Together, this has increased the tolerance
levels for damage before actions are deemed necessary, compared to the
silvicultural ‘ideal’. It has favoured what is described as a ‘calculated risk-taking’
approach to damage. The short-time perspective and the prioritization of cost-
reductions in risk management are favouring the present forest management
approach and hampering implementation of active climate change adaptations
through the diversity-pathway, e.g., through usage of mixed-stands and different
management systems (Andersson & Keskitalo 2018). This stalemate with a
‘diversity-approach’ is seen also in the answers of this study concerning damage
management. It impacts the research in the way it e.g., motivates to find solutions
which avoid or bypass the conflict-area all together as exemplified in the arguments
for developing genetic approaches.

In the interviews ‘forest damage’ is conceptually closely tied to the economic
values in the forest. Even so, to understand the development and prevalent
conceptualization of ‘forest damage’ one must recognise the close connection to
the development of the environmental discourse. Firstly, the ‘environmental turn’
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in the end of 1960s constructs new conditions for finding solutions to damage
problems, mainly by the idea that chemicals and pesticides should be off the table
(Arts et al. 2010; Alfaro & Langor 2016). The negative impacts of industrialisation
shape a new mindset of perceiving risks, going from an original idea of external
threats to the perception of inherent features of the industrial development,
implying a need of management that balance the drawbacks of the industrial
development (Hajer 1995:36). In line with the inherent-risk-idea, the ‘forest
damage’ concept begins to incorporate problems such as ‘pollution damage’ and
‘soil damage’ in the very idea of forest damage. In Figure 1 is seen that the ‘forest
decline’ discourse was very influential in the political discussions concerning
‘forest damage’ during 1980s and 1990s. The environmental concerns are
incorporated into the ‘ecological modernisation’ discourse during 1980s (Hajer
1995; Arts et al. 2010), and this idea-complex impacts how the damage concept is
articulated. The silvicultural- and technical solutions receive an important function
to solve the puzzle with an efficient and ‘green’ damage management. These
solutions should live up to the framing of ‘environmental considerations’ as part of
what Hajer calls (1995: 26) ‘the positive-sum-game’ i.e., that taking environmental
considerations can be profitable. At the same time, the balancing act between
economic efficiency, environmental concerns and forest damage management
reduce attention to classical damage issues such as potential spreading sources of
pests and pathogens e.g. ‘resin top disease’.

3.3.3 Forest damage as ‘disturbances’ and adaptation-
responses

A theoretical concept which has evolved in response to bridge the gap in the
division between the social and ecological disciplines is social-ecological systems
(SES) (Berkers et al. 2002: 2). This approach builds on theories of ‘complex
systems’ and acknowledge a growing understanding of the complexity of both
ecological and social systems and the cross-scale interlinkages between them.
Many different academic disciplines, from nature to social science, have adopted
theories of ‘complex systems’, i.e., that systems cannot be explained just by
studying the individual components since complex interactions make them sum up
to something more (Puettmann et al. 2008: 109-110). These systems are rarely
characterized by linear responses to change but instead they are functioning more
dynamically and more unpredictable, in a non-linear manner, characterized by
‘feed-back loops’ accentuating or hampering change (Berkes et al. 2002: 5).
Resilience is seen as an ‘emergent property’ arising from the interactions between
factors and is not sufficiently explained just by the sum of components (Puettmann
et al. 2008:109). Systems are characterized by thresholds, so called tipping points,
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which due to the complexity and non-linearity of SES are difficult if not impossible
to precisely predict, but where the potential for the system to adapt is trespassed
and therefor can move into a new equilibria area when experiencing further
disturbance (Berkes et al. 2002 :5). A key component of SES is the focus on
managing for increased resilience, meaning a focus on system management which
increases the system’s ability to recover from disturbance without moving into a
new equilibria area. This approach moves away from management strategies of
strict guidelines and quota systems, due to their overestimation of system stability,
and instead stresses adaptive management where management is continuously
adjusted in response to the system development (Berkes et al. 2002:5). A challenge
in the work with SES is the long-tradition of strict divisions between different
disciplines, resulting in scientific language-barriers and different theoretical
problem-framings, hindering the potential for combining findings in
transdisciplinary work (Ostrom 2009). Forest landscapes have been placed into the
SES framework (Fisher 2018) and forest disturbances have received a core role in
theories of resilience as ideal examples of ‘realising events’ in what is called
‘adaptive renewal circles’ (Berkers et al. 2002:17). Puettmann et al. (2008:111)
even call forest ecosystems a ‘poster child’ when it comes to theories of complex
systems, and that it is remarkable that the ideas of ‘complex adaptive systems’ have
not received more impact within the silvicultural discipline.

In the end of 80s, the ‘sustainable development’ discourse received a main
influence on the global environmental resource management (Arts et al. 2010). A
key feature of this discourse is the idea-construction around a responsibility for
future generations in the management of environmental resources. The so called
Brundtland report ‘Our common future’ (World Commission on Environment and
Development 1987) is referred to as a cornerstone in this development. Some
consider sustainability a part of the ‘ecological modernization’ discourse (Hajer
1995). Other authors (Baker 2007; Arts et al. 2010), divide these discourses due to
a perceived wider perspective and a stronger focus put on social equity in the
sustainability discourse. Baker (2007) argues strongly for a division between these
two discourses due to the differentiated relationship they have to growth limits. She
says, where ‘ecological modernization’ sees technological development as the
solution to continued growth, sustainability acknowledges growth limits which
demands changed consumption patterns and considers technological development
rather as a possibility to expand growth within these limits. In congruence of this
development, the Swedish forest policy abandoned the production-focused hard law
by the amendment of the forestry act 1993 and since then demanding a balance
between production and environmental objectives (Lindahl et al. 2017). Swedish
forest policy has since broadened out in its inclusion of environmental, social and
climatic concerns in problem formulations and policy goals.
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Alfaro and Langor (2016) tie the development of ideas of sustainability and the
concept of ‘sustainable forest management’ (SFM), beginning in 1990s, to a rather
diverging view of forest ecosystems compared with the ‘IPM’-era. Alfaro and
Langor (2016) describe it as a paradigm shift taking place in pest management,
towards a more dynamic and holistic system-understanding of forest ecosystems.
Forest entomology starts incorporating ideas of landscape ecology and management
for resilience, shifting in the understanding of insects as ‘pests’ towards a view of
‘disturbances’ they describe the change as:

“[...] there has been a dramatic shift in forest entomology over the last quarter of the 20th
century, from a near-sole focus on insects as agents of destruction to one that balances
ecological disturbance issues with recognition that insects are an integral part of healthy natural
ecosystems.”. (Alfaro & Langor, 2016)

These theoretical frameworks are the foundation in ecological research concerning
forest disturbances and climate change impacts (Angelstam & Kuuluvainen 2004;
Seidl 2014; Seidl et al. 2017). Risk management is suggested to focus on finding a
proper balance between anticipation and management to foster resilient ecosystems
(Seidl 2014). These perspectives are also found in the science-policy interface in
damage management. The policy recommendations from the European forest
institute (EFI) concerning bark beetle outbreaks stresses a need of holistic,
landscape perspectives and management strategies targeted towards increased
resilience (Hlasny et al. 2019). Already the title communicates a shifted focal point,
from ‘fighting’ to ‘living with bark beetles’, and from the content is drawn that what
is described as ‘misconceptions about natural disturbances’ is impacting
suboptimal management strategies (Hlasny et al. 2019: 38-39). In the recently
published long-term plan for handling forest damage, from the Swedish forestry
agency, a more holistic view of damage is also mentioned as an approach which
should guide the work with forest damage;

“A system perspective should inform the work. [...] Further on, should risks for forest damage
and their consequences be analysed from a system perspective, where the linkage between
forest management and risks of damage are clarified as well as the interaction between different
damaging agents and the consequences of damage to important ecosystem services (including
biodiversity)” (Skogsstyrelsen 2021, appendix 7: 7) (Autor’s translation)

Hence, ideas from the system perspective are well established in the academia and
can be seen trickling into the policy-interface. But the agenda setting framework in
Swedish forest damage management is still the industry perspective informed by a
‘ecological modernization’ discourse.
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3.4 Discussion and policy implications of the
findings

From the results can be seen that the framing of damage problems by ‘calculated-
risk taking’, i.e., the willingness to accept ‘reasonable’ amount of damage or risk
of damage that is considered cost-efficient, is setting conditions for how damage is
approached in Swedish forestry. This corresponds with previous findings of climate
change adaptation in Swedish forestry industry (Andersson & Keskitalo 2018). This
frame is perceived by informants to capture the interests of industrial owners rather
than small non-industrial private owners, since the former can tolerate more damage
due to the larger forest estates. Private owners also have personal values, like
aesthetical or emotional values, attached to the forest which are threatened by
damage (Hugosson & Ingemarson 2004). The industry representatives are
important advisers to the private forest owners and thereby they can influence the
priorities of their management decisions (Lidskog & Lofmark 2016; Andersson &
Keskitalo 2018). The consultation to forest owners concerning risks has not been
adopted to their goals with the management but appear to have been guided by a
production-focused perspective and seen from a national forestry interest when
weighing risks (Skogsstyrelsen 2006b). Private owners are dependent on the
industry conditions for provision of their timber and deviations from the
preferences of the industry, e.g. concerning tree-species choice, can be considered
an economic risk (Lidskog & Sjodin 2014). As seen in the quote below, Blennow
(2008) describes that it is not clear from the current law how different risks are
weighted, and that this lack of clarity from the lawmakers probably contributes to
a continuation of accepting risk levels which correspond with previous legislation.
Blennow (2008) concludes that this lack of clarity of “risk-weighing principle”,
together with a lack of knowledge concerning alternative management strategies,
are hampering the risk spreading by diversified forest management. It could hence
be important to address in policy, what constitutes ‘acceptable’ damage risks related
to current norms and values.

“The risk-weighing principle being not declared by the legislator has likely helped maintain
forest management at a risk level that was accepted under the forestry policy formulated in the
Forestry Act of 1979, before the revision in 1993. Before the revision, the collective goal of
sustained production of timber and wood was given higher priority by the legislator than after
the revision.” (Blennow 2008)

This study used the features that Tornqvist (1995:135) describes as the ‘forester’
perspective and ‘economic’ perspective. However, the later can be refined further
to differentiate between the industry’s economic perspective and the private
owner’s economic perspective. This distinction is seen in Blennow (2008) when
describing the legislation from 1979. This legislation gave priority to the industries’
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economic interests rather than the profitability of the private owners, since no
certain exceptions were given from the duties of the legislation with consideration
to the economy of the private forest owners (Tornqvist 1995:118). This distinction
could have been more thoroughly considered in this study and is suggested to be
included in future work.

Several studies have seen that the framing of risks as ‘natural hazards’, i.e. seen
as unavoidable, rather than ‘technological risks, i.e. manageable risks, contributes
to a reluctance to manage risks of damage (Blennow 2008; Stenlid et al. 2011;
Lidskog & Sjodin 2014). This is also brought up in the more pathological contra-
frame in Section 3.2.3 Reactive instead of proactive measures and in the paragraph
Ecological modernization underpinning damage management responses.
According to Blennow (2008) the ‘natural hazard’-framing together with a “/...J
growth-oriented forestry motivated by welfare economic interests” has contributed
to a low interest in research focused on the risks of wind damage. The results from
this study can give some insights to the rationale motivating the prioritizations of
risks in silviculture. Seen in Section 3.2.2 Silviculturists expressed less concerns of
major, more rare risks of e.g., bark beetle outbreaks, compared to ecologists.
Silviculturists focused more than other interviewees on the risks in the
establishment phase of the forestry cycle. Costs are high in the establishment phase
and returns on the investments are laying far in the future. This stage was also
perceived to settle the conditions for the future opportunities of the forest
management. Damage to the regeneration often means a complete loss since an
eaten seedling is just a cost. Damage in the end of the rotation phase, e.g., by bark
beetles, can usually still generate revenues and as one of the quotes said, it is
perceived to rather cause logistic problems. After the storm Gudrun it was also
shown that for practical forestry the damage risks by e.g., browsing in the
establishment phase was an important motivation for replantation with spruce, even
if spruce is more vulnerable to wind damage in the end of the rotation phase
(Lidskog & Sjodin 2014; Lodin et al. 2017).

From the results can also be seen that scientists as a group advocates a more
holistic and adaptive view of forests, damage and damage management. To variate
forestry is suggested by almost all respondents as a way to spread risks i.e., ‘fo not
put all eggs in the same basket’. This mirrors discursive trends taking place in
academia in general. The academia is embracing concepts such as ‘resilience’ and
theories of ‘complex systems’ in various disciplines from social to nature science
(Jasanoff et al. 1997; Puettmann et al. 2008; Ostrom 2009). The problem with
complexity and issues growing out of its original theoretical concepts is a general
problem in academia faced by many disciplines (Jasanoff et al. 1997). In studies
of climate change have researchers been found to be an important actor in how the
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issue is publicly framed (Kleinschmit & Sjostedt 2014; Ulmanen et al. 2015).
Scientists have been a main advocator for ‘climate change adaptation’-strategies in
forestry in Swedish public debates, where adaption “refers to changes in processes,
practices, or structures to reduce damages or to take advantage of anticipated
opportunities resulting from changes in climate” (Ulmanen et al. 2015). Also, in
the medial framing of climate change have scientists, as an actor, had a main
influence (Kleinschmit & Sjostedt 2014). The medial framing has kept a lot of the
complexity of the scientific understanding and made it abstract, depoliticized
(Kleinschmit & Sjostedt 2014) and challenging to fit into classical media logic
(Berglez 2011).

Applying a system perspective to damage, the problem is not only to find ‘good’
solutions to damage management problems per se, but it also challenges established
damage frames. Problems and solutions are narrated into ‘new’ interpretations, or
framings, of damage which acknowledge the driving mechanisms of damage.
Therefor it must gain public acceptance for frames which are less intuitive and

¢

sometimes contradicts a discursive hegemony of what damage ‘is’. Even if
‘damage’ focuses on undesirable disturbance levels, a system perspective
challenges the assumption of the fundamental narrative of damage, i.e. whom is
considered the antagonist (damage agent), the victim (forest), the helper (forester)
and the solution (management). It puts the damage into a context of ecological- and
social interactions, and it questions our own responsibility in enhancing or
decreasing the risk of damage. Lidskog and Sjodin (2014) found the framing of the
disastrous storm, Gudrun, as a reason why forest owners did not adhere to the
recommendations of changing tree-species in the regeneration efforts after the
storm. The storm was seen as an inevitable, unlucky and rare event which one could
not avoid or impact. Lidskog and Sjodin (2014) write that this framing fails to
acknowledge the owners’ own possibilities to impact the risk of damage by their
management. The framing thus impedes the opportunity to learn from the event and
adjust the management to decrease the risk for future damage. In similarity, studies
of private owners’ risk perceptions showed that they in general had a high tolerance
to risk and were not displaying high concerns of risks which they perceived they
could not impact, like storm (Eriksson 2014). The framing ‘natural disturbances’
as part of ‘natural ecosystems’have therefor also been criticised for contributing to
this reluctancy to manage damage risks and overlooking possibilities to prevent
damage (Stenlid et al. 2011).

The system perspective derives from a complex understanding of SES and is
not as easily translated into classical frames and narratives in public debates, in
similarity to the climate change issues (Berglez 2011; Kleinschmit & Sjostedt
2014). It derives from a theoretical understanding of forest risks and as such it
generates questions of different type of knowledge. In the case of the storm Gudrun,
few owners followed the forest agency advise of spreading risks through changed

59



tree-species (Valinger et al. 2014). This is partly explained by adding an
understanding of the differences between theoretical and practical, experience-
based knowledge (Lidskog & Sjodin 2014). Replantation with spruce appeared
risk-taking in the theoretical framing by the forest agency, while based on the
owners’ experienced-based and contextual knowledge replantation with spruce was
driven by a risk-averting problem frame. Lidskog and Sjodin (2014) found that
owners planted spruce in the stressful situation to stick with a ‘known’, viable
option that provided a security in being the species everyone else planted, compared
to change to something with unknown and new risks. These issues therefor touch
upon questions of interpretative precedence, the role of science as an actor and it
will need to incorporate questions of participation and communication. Deep
conflicts have arisen over diverging discursive understandings of forest landscape,
triggered by massive bark beetle outbreaks (Mueller 2011). In the conflict Mueller
(2011) describes that park managers let an outbreak continue in the national park
without interventions, motivated by a theoretical understanding of disturbance
dynamics as natural processes. The post-disturbance landscape of dead trees
sparked a deep conflict with the local community paralleling it with the narrative
of ‘air pollution’ damage and a deeply held believe of the responsibility of foresters
to protect the green landscape. The conflict emerged not only over the diverging
perceptions of how bark beetle ‘should’ be handled per se. It came to be perceived,
by the local community, as an attack from distant powers imposing their
perceptions of the appropriate landscape on the people actually living in the affected
area. Social and political conflicts arising from diverging views of the correct
management of bark beetle damage has been seen in other studies of protected
areas, mainly between ‘non-intervention’ and sanitation measures (Schiermeier
2017 [Poland]; Riedl et al. 2018 [Czech Republic]). These conflicts have moved
high up in the political system and far beyond just the forest. Diverging perceptions
of how to respond to damage often stem from conflicting viewpoints of the
perceived ‘naturalness’ of damage contra the perceived responsibility to manage
damage (Warren 2007; Prentice et al. 2018). Such perceptions have been found to
have a connection, in some degree, to deeply held believes called ‘ultimate life
concerns’ and therefore could be rather resistant to change (Warren 2007). In this
study, the social conflicts in Sweden are mainly focused on the moose issue, and it
is primarily framed as a conflict of competing interests. But also, in this conflict
exists questions of the conceptualisation of ‘what damage is’ and ‘who has the
power of defining damage’ or as expressed by one respondent: "/...] should we be
able to think,’ yeah I have bought my estate [...] to me it is more important to
hunt’”. This is seen in the paragraph about a landscape of actors (Section 3.2.4.
Holistic perspectives) where perceptions of appropriate responses to ungulate
damage relates to who’s interests that are considered in relation to the damage. If
problems with damage will increase in the future (Seidl et al. 2017), especially
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extreme weather events or severe pest and pathogen outbreaks, it increases the risk
of accompanied social conflicts deriving from diverging conceptualisations of
‘damage’ and their appropriate interactions with social-ecological systems.

3.5 Conclusion

Forest damage is defined by a utilitarian perspective on forests and has a close
connection to traditional silvicultural practice. The silvicultural perspective,
prioritize the biological production and values the culture of growing and tending
forest.

During the last five decades there has been a shift from a silvicultural
perspective to an industry perspective. Cost-reductions are a priority in this
problem-framing and environmental concerns form part of the trade-off
considerations in management decisions. ‘Calculated-risk taking’ i.e. to accept
‘reasonable’ and cost-efficient risk of damage, is constituting the ideological core
for how damage is currently approached in Swedish forestry. This framing impacts
the interest in damage research and the conditions for finding research solutions to
damage problems. The ‘calculated risk-taking’ frame captures the interests of
industrial owners rather than small non-industrial private forest owners.
Environmental concerns also impact priorities in damage management requiring
pollution-free management solutions. The industry perspective is structured by the
underlying discourses ‘ecological modernization’ and ‘neo-liberalism’.

The system perspective frames damage problems as an issue of resilience.
System complexity creates uncertainty which is best handled by diversity through
spreading risks and adaptive management. The increasing societal recognition of
diverse forest functions has contributed to an expansion of the damage concept.
Damage is going from a pure production-focus to also incorporating damage caused
to ecosystem services and biodiversity. The reframing of forest damage is still
ambiguous, with a higher priority given to the economic impacts of damage and
classical silvicultural issues. Most researchers in this study ask for a more holistic
and adaptive perspective on damage, which better considers varying forest
management to spread risks.

The results from this study can be used to improve dialogue concerning priorities
in damage research and management.
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Appendix 1

Template interview guide

Background
Can you briefly describe your background, what is your education and current
occupation, research area?

Do you cooperate, with whom?

Conceptualization of forest damage
Can you describe how you have encountered forest damage in your work?
Would you say it is a relevant topic within your research field?

How would you describe what forest damage means? What defines what is
considered a forest damage?

Would you say that the concept of forest damage includes damage to different
objectives/values? Are different values/objectives considered in what is taking
damage or is the damage concept rather focused on for example economic
values?

Application of the concept to the Swedish forestry- problem formulation,
driving mechanisms and practical implications

In this second part I was thinking we should talk about how you view forest
damage in relation to the Swedish forestry from a big picture. So focus is on
your perception on what you see as main problems and priority areas in the
Swedish forestry.

Problems

In a holistic perspective of the Swedish forestry do you see any main problem
areas related to forest damage and how it is handled in the Swedish forestry
today?

71



Which agents do you view as particularly problematic/ the biggest risks for the
Swedish forestry? In which way are these agents problematic for the forestry?

To which extent do you perceive that science and practice are considering
changing damage levels in the future?

In your perception are there topics related to forest damage, in research or
practical forestry, where there is lacking knowledge or which you perceive as
being overlooked today?

Driving mechanisms
Which driving mechanisms do you see behind the levels of damage seen today?

Practical solutions
What do you see as prioritized to do in practice/ policy to handle the problems
related to damage?

Which are the most important obstacles/ problems/ conflict areas making it
difficult to find solutions to mitigate the problems?

Which actions do you see as prioritized to take to adapt forest management to
climate change in relation to damage?

In which way can your research or research within your field contribute to how
forest damage is handled in practice?

Summarizing
Do you perceive that different researchers have a different understanding of the

forest damage concept? Can you describe in which way?

Do you have anything you would like to add concerning what we have talked
about?
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