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How do forestry consultants provide advice when facing a situation of great
uncertainty? This question serves as the point of departure in analyzing how for-
estry consultants provide guidance in extreme situations. Three empirical cases
are analyzed, all related to a storm that caused the most severe damage in Swed-
ish history. The first case concerns how forestry consultants handled the immedi-
ate uncertainties in their advice on how to manage the windthrow. The second
case concerns how they handled the risks associated with the large-scale timber
depots that resulted from the decision to transport all windthrown trees away
from the forest. The third case concerns how forestry consultants handled uncer-
tainties regarding the reforestation of the area. Whereas there was discursive clo-
sure in the two first cases, and the forest owners followed the recommendations
made by the forestry consultants, there was no discursive closure in the third
case, resulting in the forest owners deciding against the advice provided by the
consultants. In conclusion, this result is explained with reference to the epistemic
authority and embodied knowledge of the forestry consultants.

Keywords: risk governance; uncertainty; forestry consultants; storms; climate
change

Introduction

It is more the rule than the exception that governmental agencies and professional
organizations make decisions based on insufficient or uncertain knowledge. In
most cases, organizations have developed strategies to deal with this situation,
allowing regulatory frameworks, organizational routines, and professional practices
to guide how to decide and act even in situations where there is a lack of firm
knowledge. Also, professional expertise is pivotal in transforming uncertainties
into governable risks; expert knowledge in the form of analysis and recommenda-
tions is important when organizations must navigate in the shadow of uncertainty.
However, in a situation of crisis, uncertainty creates particular problems. Not only
are the stakes high, but fast and firm decisions are required. Decisions with large
consequences for the future, economically, socially, or environmentally have to be
made under great time pressure while both individuals and organizations are under
great strain due to the crisis. Furthermore, a real crisis is almost by definition a
novel situation where regulatory frameworks and organizational routines often are
not applicable or relevant.
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In response to this situation, the notion of ‘risk governance’ has been developed.
It refers to a body of ideas for how to more responsibly and efficiently deal with
uncertain, complex, and/or ambiguous risks (van Asselt and Renn 2011; Lofstedt
et al. 2011). Fundamental ideas of risk governance are openness, transparency,
participation, and reflexivity; the experts involved should be open to questioning the
situation, should not conceal issues of uncertainty and pluralism (that there exist dif-
ferent legitimate understandings, evaluations, and recommendations), and should be
receptive to the input and participation of other stakeholders (van Asselt and van
Bree 2011; Aven and Renn 2009). However, even if this seems to be an adequate
way to deal with risks in normal situations, it is important to note that in situations
of great pressure and crisis, organizations do not necessarily follow standard policies
and rules, but may be guided by embodied knowledge held by the regulatory body
(Hajer and Uitermark 2008). Also, in most cases, there is a need for contextual
understanding of the particular risk and the challenges it poses (Boholm, Corvellec,
and Karlsson 2012). It is not society per se, but specific organizations and
professionals that must ponder how to understand specific situations and what to do
about them. The reason for this is that risks are always situated in a social context;
they are necessarily connected to actors’ activities and cannot be characterized
independently of the institutional and practical arrangements that are configured to
address these situations and events (Boholm, Corvellec, and Karlsson 2012; Lidskog
and Sundqvist 2012). Therefore, the focus of this paper is to explore practices of
risk governance, that is, how regulatory organizations transform uncertainties and
risks into governable entities. Governing risk is largely a contextual and practical
matter, in which specific regulatory organizations and expertise are central.

The empirical object of this study is the management of the most severe storm in
modern Swedish history, Gudrun, which hit southern Sweden in 2005 felling almost
20% of the total standing volume in the region (Blennow and Eriksson 2006). An
indicator of the scale of the disaster is that it took almost five years before the last
wind-felled trees were transported from temporary storage sites to sawmills. The
forest owners faced a situation of enormous magnitude. They had never experienced
such a mass felling and were forced to take a number of decisions about how to
handle this situation. First, they had to decide how to manage the windthrow and a
number of risks associated with it, after which they had to decide what type of forest
to replant in light of the fact that the current spruce-dominated forest had proven to
be wind-sensitive, and other options would perhaps be better. In this sense, the
disaster caused by the storm entailed a number of risks that needed to be managed
to avoid further disastrous consequences. The forest owners had to address a situa-
tion of great uncertainty and with high stakes, one in which their experience and
knowledge did not provide sufficient guidance on how to act. No decision was in
itself new; they were very familiar with how to take care of windthrow (by them-
selves or by hiring a forestry contractor), how to counteract an insect outbreak, and
what to replant. But the magnitude of the storm damage made the situation extreme;
the volume of trees to be cleared and transported away and the time pressure meant
that established routines and procedures were not necessarily the optimal ways to
handle the situation. Also, many forest owners were in a state of psychological
shock; their life work, their economic security, their children’s inheritance, and the
immediate surroundings of their everyday life were destroyed. The economic, social,
and psychological damages were enormous.
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In this situation, forestry consultants – employed by the public agency (the
Forest Agency) or by private associations (forest owners’ associations or timber
companies) – played an important role. The forest owners had regular contact with
forestry consultants, discussing both particular issues and long-term strategies for
their forests. In the case of storm disasters, forestry consultants serve as professional
navigators in a landscape populated by risks and uncertainties. This makes it impor-
tant to study this kind of professional expertise and what guidance it offered to for-
est owners. Important to note is that the situation was not only extreme for the
forest owners but for the forestry consultants as well; never had they faced a situa-
tion of this magnitude and complexity. And never had the forest owners’ requests
for advice been of such intensity and scope.

Also important to note is that the Swedish forest management system allows
owners considerable latitude in managing their forests because the government acts
by providing information, advice, and recommendations (Appelstrand 2012). The
governance system relies rather heavily on social norms and guidelines to shape
individual forest owners’ actions. In this system, forestry consultants – employed by
either the Forest Agency or forest owners’ associations – have a pivotal role in influ-
encing forest owners’ practices (Blennow 2008). In addition to serving in an advi-
sory capacity, the Forest Agency can influence actions via economic incentives
(grants and subsidies); in this, the forestry consultants are also central because they
provide information about grants and handle the applications. A central argument of
this paper is that risk governance should be understood in relation to embodied dis-
positions of forest consultants. Risk governance is therefore much more an informal
and unconscious process than one might be led to believe, not least in extreme situa-
tions or when the risk trade-offs are incommensurable or unknown.

This paper investigates how the forestry consultants provided guidance in the
aftermath of the storm, in particular what risks they chose to manage and what risk
governance practices they developed to handle these risks. The research questions
are as follows: How do forestry consultants provide advice in a situation associated
with great uncertainties? Why did certain risk governance practices develop? The
paper is organized into four parts, this introduction included. The second part outli-
nes the design of the study, including its theoretical approach and the methods and
data used. The third part presents the results from the interview study, in particular
how the forestry consultants handled three different cases of uncertainty: how to
handle the storm-damaged forest (the risk of a major insect outbreak of spruce bark
beetle); how to handle the risk associated with the large-scale timber depots necessi-
tated by their decision to transport away all wind-felled trees from the forest (the
risk of reducing timber quality and environmental consequences of the depots); and
how to handle uncertainties with regard to the reforestation of the area (the risk of
reproducing a storm-sensitive forest). Using the concepts of epistemic authority and
embodied knowledge, the fourth and concluding part explains why there was a dis-
cursive closure about risks associated with the storm damage and how to handle it,
but not about the risks associated with the replantation.

The study

Governing risk

Research has shown that it is often difficult to find solutions when knowledge is
scattered and uncertain, when there are different conceptualizations of the problem,

Journal of Risk Research 3
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and when the issue at stake is prioritized differently by the involved actors. If no
general definition is agreed upon, then there is rarely any opportunity to formulate a
joint plan for concerted action (Palmer 2012; Schön and Rein 1994). The reason for
this is that the regulation of a specific problem demands discursive closure, that is,
that involved actors share a common definition of the problem that can serve to give
policy-making a proper target (Hajer 2009). From this point of view, risk gover-
nance to a large extent concerns the authoritative enactment of meaning (cf. Hajer
2009, 6; Weick 1995). Giving meaning to a situation and making other organizations
and people see the world according to a preferred frame generates legitimacy for
what risks should be seen as most serious, as well as for what responses that are
seen as most appropriate (Weick, Sutcliffe, and Obstfeld 2009). Furthermore, this
frame also involves who should be involved in the decision-making processes and
who holds epistemic authority, i.e. is seen as a provider of valid and relevant knowl-
edge (Lidskog, Soneryd, and Uggla 2010). Achieving epistemic authority means
seeing to it that a certain kind of knowledge is accorded the legitimacy to define,
describe, and explain bounded domains of reality (Gieryn 1999). Thus, epistemic
authority not only concerns the right to diagnose a problem and develop solutions to
it, it is also part of the very constitution of what is seen as a problem in need of reg-
ulation and what actors have the skills and competence to understand and manage it.
Thus, epistemic authority is pivotal in creating discursive closure.

Within the field of forestry, it is reasonable to assume that forestry consultants
are seen as holders of epistemic authority. They have adequate training, through both
their academic education and work experience, and also have an authoritative posi-
tion as belonging either to the regulatory agency or the private associations working
within the field. Over the course of their careers, forestry consultants develop certain
discourses and dispositions that consciously or unconsciously guide their evaluation
of situations and the advice they provide. This embodied knowledge influences how
they evaluate, decide, and act, both in their ordinary work and not least when facing
extreme situations that are highly contingent and stressful. Thus, institutional prac-
tices and ways of thinking and acting are not only external to them but are also
internal in the sense of being appropriated as tacit and embodied knowledge about
how to think and act properly.

It is individuals who make decisions and act, but their dispositions are to some
extent shared. The concept of habitus refers to shared dispositions to act and think
in certain ways acquired by members of a particular social group through their
activities and experiences (Bourdieu 1998). The habitus of those individuals who
hold epistemic authority determines how risks are estimated and managed. This is to
a large extent an embodied and spontaneous process, especially when decisions are
made under pressure. As other studies have shown, forestry consultants in Sweden
share a similar approach to risk, not least due to their having a common educational
background and being part of a shared ‘forestry culture’ (Blennow 2008). They
have, through education and involvement in a ‘community of practice’ (Wenger
2000), developed a professional habitus characterized by shared understandings and
values and a sense of loyalty and identity (Beck and Young 2005). At the same time,
it is important to note that habitus is more than just shared culture. Through its focus
on position and status, it differs from more psychological and cognitive perspectives
of heuristics, such as availability heuristics and anchoring heuristics (Gilovich,
Griffin, and Kahneman 2002; Tversky and Kahneman 1974). Habitus is closely
linked to a field of power relations and negotiations, where those with power are in
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a position to influence other actors in the field. This means that those in a certain
position, due to their embodied dispositions, tend to act and reason in similar way.
The forest consultants’ position gives them epistemic authority which means that
other actors in the field trust them, whereas those in the field without authority are
devoted less credibility (cf. the problem of ‘omitted voices’ in risk management
where risk trade-offs not are being considered due to exclusion of perspectives,
Graham and Wiener 1995).

Thus, risk governance involves a discursive effort to invent, shape, and negotiate
the meaning of a particular issue, including what social definition of reality that
counts, what knowledge is authoritative, whose expertise is trustworthy, what inter-
vention is legitimate, what rules are to be followed, and what temporal-spatial frame
is appropriate. This process is neither fully conscious, since it involves embodied
knowledge, nor solely discursive, since habitus is also performative or enacted.
Uncertainties are interpreted and transformed by forestry consultants into recom-
mendations, which are then put into practice by forest owners. Recommendations
and advice are also backed up by economic grants and directives from the forestry
agency.

Methods and data

The empirical data consists of an interview study of thirteen forestry consultants,
eight of whom work at the Forest Agency and five at the private forest owners’
association Södra or the private forest company Sydved.1 Forestry consultants are of
key importance to the forest owners’ risk governance both because their advice and
recommendations serve as crucial sources of knowledge and in their capacity as
representatives of either the regulatory agency or the timber buyers.

The criteria for selecting the respondents were that they both were working in
the region at the time of the storm and were deeply involved in the forest owners’
handling of the consequences of the storm. In total, 14 persons were contacted,
whereas one declined to participate in the study (with the argument that he was not
involved enough in the handling of the storm). Only one interviewee was female,
which reflects the general male dominance among forestry consultants. All but one
interviewee were experienced consultants at the time of the storm and had worked
several years at forest companies or at the Forest Agency, sometimes both, before
the storm. Most of them had a professional education from university. All of the
interviewees had handled the consequences of several large storms, but no one had,
prior to Gudrun, experience of a storm disaster.

The interviews were conducted in winter 2013–2014, almost nine years after the
storm Gudrun. It should be noted that the storm had long-term consequences. The
last transports of wind-felled trees occurred in December 2009, almost five years
after the storm. The replantation of the forest in the area occurred between 2006 and
2010. Thus, until three years before the interviews, the actors were still involved in
consultation and decision-making related to the storm. That the interviews were
retrospective have advantages and disadvantages. The benefits are that the intervie-
wees had had time to reflect on the events and their experiences could provide a
broader picture of the course of events, including their own role in them. They also
had had time to analyze the advice given and the decisions made (Murphy 2009) to
ascertain the significance of the crisis, and to understand both the changes and the
knowledge gains that the crisis produced (Boin and ‘t Hart 2007). The drawbacks
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are that some details, actions, thoughts, and feelings may have been forgotten. Fur-
thermore, and more fundamentally, memory is a process which means that it is
actively upheld in and shaped by the present (Olick and Robbins 1998). The forest
consultants have experienced a number of storms since the Gudrun storm, which
certainly shape their memory of Gudrun. Not least that the interviews were con-
ducted only a few weeks after the region was hit by a new storm implied that
memories of Gudrun were recalled but also that some of their experiences of Gudrun
probably were neglected and not acknowledged in the interviews.2

The interviews were semi-structured with an interview guide that allowed for
asking follow-up questions and expanding on themes that arose during the interview.
The interviews were tape-recorded and transcribed verbatim. A contextualized the-
matic analysis was conducted (Bryman 2012) using NVivo software for the analysis
of qualitative data. In the analysis, special attention was paid to thematizing every-
thing that was said about risk, uncertainty, knowledge, and advice and what could
have been done differently. We have thereby reconstructed how the forestry consul-
tants handled uncertainties and transformed them into manageable risks, as well as
also how they today reflect upon and assess the relevance of their own advice.

Analysis: transforming uncertainties into governable risks

The storm and its aftermath

On 8 January 2005, the storm Gudrun swept across the south of Sweden with wind
gusts of up to 42 m/s, making it the worst storm to affect Sweden on record (Linné
2011; Svensson et al. 2011). Thirty thousand kilometers of power lines were
destroyed and 730,000 people suffered power outages. Damage to telecommunica-
tions masts as well as the loss of electric power resulted in telecommunications dis-
ruptions for 260,000 households. Furthermore, roads and railroads became
impassable or dangerous. With the loss of power came a loss of water and heating
in the middle of the Swedish winter. Many people were unable to reach their work-
places, bringing many businesses and agencies to a standstill. Through a massive
mobilization by agencies, companies, and non-profit organizations, the consequences
of the disaster – despite their magnitude – were able to be managed. In a matter of
weeks, life returned to normal for most people; electric power and telecommunica-
tions were restored, roads and railroads were cleared of fallen trees, and people
returned to work. For many people, the disaster was now over, but not for the
Swedish forest sector which faced its greatest challenge in modern times.

The storm struck a forested region causing windthrow of 250 million trees (75
million m3). At the regional level (Kronoberg county), 18% of the total standing
volume was felled (Blennow and Eriksson 2006). In the immediate aftermath of the
storm (Spring 2005 to Summer 2006), the forest owners mobilized an enormous
effort to clear the forest and remove the windthrow. The storm had damaged
270,000 hectares of forest, of which between 110,000 and 130,000 hectares required
replantation (Svensson et al. 2011) and during 2006–2010, more than 90,000 hec-
tares were replanted by the forest owners (SFA 2013, 3). Most, if not all of them,
had never before made a decision regarding replantation on this scale. A further
complication was that the storm raised questions about how to create a forest that is
less sensitive to storms. Thus, the forest owners were in a situation with high stakes
and great uncertainty. Their experience and knowledge did not offer sufficient
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guidance on how to act in this situation, and they were forced to make important
decisions about how to deal with the windthrow as well as what type of forest they
should replant. Forestry consultants played a decisive role in these decisions,
advising and assisting forest owners in handling the consequences of the storm.

The immediate threat: infestation of the spruce bark beetle

In the immediate aftermath of the storm, the Forest Agency considered the main
threat to be the risk of a massive bark beetle infestation. It was believed that, in the
worst case, such a bark beetle infestation would cause more damage than the storm
itself. Therefore, the agency acted through counseling and directives to ensure that
the wind-felled trees were dealt with as quickly as possible. The forestry consultants
at the forest association and the forest company shared the opinion that the area
should be cleared rapidly, though not primarily in order to avoid an outbreak of the
bark beetle. Instead they perceived a great risk that the quality of the timber would
be badly affected if it was not rapidly taken care of. Thus, the forest owners were
given unanimous and strong advice to get the wind-felled trees out of the forest as
fast as possible. Reinforced by the forest owners’ own discomfort with the storm-
damaged forest (due to the pain of seeing their destroyed forest every day), the for-
est owners mobilized enormous efforts to clear the forest and move the wind-felled
trees to temporary storage, a challenging task that was completed by summer 2006.
The work then continued with removing additional scattered fallen trees or groups
of trees to minimize the risk of future insect damage to the forests and to rationalize
replantation efforts.

This risk perception – the fear of a bark beetle outbreak coupled with other rea-
sons for immediately clearing the forest – resulted in no other options being consid-
ered relevant. The Forest Agency ruled out the option of using insecticides because
it was deemed too time-consuming due in part to the bureaucratic process of obtain-
ing permission and in part to the political delicacy of using insecticides in such a
large area. The option of pheromone traps (traps into which bark beetles are lured
and then sprayed) was considered impracticable on the required scale. Even if all
these measures were applied to a lesser extent, removing the wind-felled trees
rapidly came to appear as the most reasonable and effective strategy for managing
the risk of bark beetle infestation. However, making the bark beetle infestation the
dominant risk in need of rapid handling resulted in a number of unintended and
unforeseen consequences. The great time pressure together with the amount of the
windthrow resulted in a shortage of forest machinery (including harvesters and for-
warders), the use of unskilled machine operators, and a lack of consideration for
environmental values during the clearing and reprocessing work. Forestry consul-
tants describe how vehicles did extensive damage to the forest areas as a direct
consequence of the fast pace and the resulting lack of suitable vehicles and trained
personnel:

Another thing that changes the landscape is, of course, all the damage done by vehi-
cles. Machines came here from France, Austria, Finland … from everywhere. Some …
looked more like excavators than forestry machines, and they were terribly destructive.
[…], Machines just appeared, like out of nowhere, so to speak. We didn’t have any
[chance] whatsoever … everyone was just grateful if they could get a vehicle. So I
believe if we would have started standing there and stopping vehicles, we would
[laughs] have ended up in a very difficult situation because the problem was that there
were too few vehicles. (Forestry consultant at the Forest Agency, 12 November 2013)
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Another consequence was that trees that only were damaged (but that still had some
root contact, giving them some resistance against bark beetle infestation as well pre-
venting loss of timber quality to the extent feared) were now cut down and left on
the ground (due to the time lag between the felling and transport of trees), which in
fact created the conditions for a bark beetle outbreak. Also, transporting away all the
dead wood also had negative consequences for the biodiversity in the area because
dead wood is a fertile environment for many other insects.

Thus, a complex collection of risks and uncertainties connected with the storm
was reduced to one particular risk, including a specific proposal for how to handle
it. Other risks were subordinated to this one, and in some cases, were not even
acknowledged. Also, new risks emerged as a consequence of the risk governing
practices. This was not least the case when the rapid clearing of the forest created a
timber stockpile far beyond the capacity of the sawmills to handle.

For the forest consultants employed by the Forest Agency, the decisions made
and advice given were self-evident. In the interviews, no alternative major risks were
articulated and no deliberations were made on risk trade-offs. Through education,
organizational socialization, and experience with (less severe) storms, the consul-
tants had acquired certain dispositions which made them to associate certain risks
with storm fellings. Retrospectively, forest consultants at forest companies claim that
it is questionable if the Forest Agency chose the best way to handle the bark beetle
threat. Important to note is that they did not articulate this at the time of clearing of
the forest, which indicates the epistemic authority of the consultants at the Forest
Agency.

Intermediate threat: environmental consequences of the timber depots

A direct consequence of the fast pace of clearing was that a large amount of timber
was removed from the forest in a short time. However, the sawmills did not have
the capacity to handle this quantity, causing ‘timber congestion.’ Thus, the solution
to one problem (clear the forest and transport the wood away) caused another
problem (what to do with all the timber).

The solution to this new emerging problem was to create temporary storage sites
for the timber, huge depots which were constantly irrigated in order to maintain the
quality of the timber. Storing this amount of timber had never been attempted in
Sweden, and the depots were in operation for several years (2006–2009).
Interviewees who were involved in the decisions concerning the depots and their
construction stressed the great uncertainty associated with them.

What happens to this timber when it remains lying on the ground? Can it be used for
the purposes we want to use it for? How should we store it? What happens to the
environment when we store it? (Forestry consultants 3, Södra, 12 November 2013)

The risks that were acknowledged when making the decision to construct the depots
included not only the degradation of timber quality, but also the depots’ effects on
their environmental surroundings (most were located in agricultural areas). In par-
ticular, the forest companies responsible for the depots acknowledged the risk of
leakage of phenolic compounds and nitrogen resulting in acidification. However,
subsequent environmental investigations showed that this had not occurred. Instead,
leakage of phosphorus (resulting in eutrophication) turned out to be the most serious
potential problem associated with the depots. The investigations found, fortunately,
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that this risk was not realized to any greater extent, and the depots seem not to have
any long-term detrimental effects on the environment. Thus, the risk acknowledged
and addressed at the time of the decision-making proved to be of less importance,
whereas other unforeseen risks proved to be the real problems. This was understood
by one of the interviewees, who described the depot decision as based on ‘what we
thought we knew’ (Forestry consultant 10, Södra, 29 November 2013).

It would be misrepresenting the course of events to characterize the forest
companies as irresponsible risk takers with regard to the construction of the depots.
The depots were necessary because of the fast pace of clearing, and the forest own-
ers, the Forest Agency, and the forest companies all pushed for faster handling of
the storm-felled trees. Urgency and danger were important components of how sense
was made of the crisis (Lidskog and Sjödin, 2015). As a result, decisions were made
under a feeling of great time pressure, and risk and impact assessments were not
made in any deeper sense.

Another problem was how to handle the large amount of bark that had fallen off
the trees at the depots. According to the national regulations, the regional adminis-
trative board (Länsstyrelsen) was responsible for the depots, but due to the large
number of depots and the urgency to find suitable places for them, this responsibility
was delegated to the municipalities. The result was that, in deciding how to handle
the bark from the stored timber, some municipalities saw the bark as a resource and
others as hazardous waste:

It was mostly because, formally, it’s supposed to be handled like this, so be my guest
and do it, and then we, as a major player, we could have nine municipalities applauding
when we drive it to the municipality because they want to use it for soil improvement,
and they want to dump it, or cover a dump with it or, well, many people would like a
bit of bark and can get it for free maybe. And then all of a sudden some municipality is
saying that you have to drive this to SAKAB [a national facility for handling hazardous
waste] for destruction. (Forestry consultants 10, Södra, 29 November 2013)

Closure was reached on how to handle the immediate threat, but due to the urgent
situation and the volume of trees to store, decisions on where to site and how to
store the timber as well as how to handle the bark were delegated to a more
heterogeneous group of politicians and bureaucrats, which had no unifying habitus,
resulting in diverse way to understand and handle the risks associated with the
timber depots. Thus, delegating the responsibility for permitting depots from the
regional to the local level worked well for finding suitable sites, but not for regulat-
ing the environmental consequences.

Long-term threat: reproducing a storm-sensitive forest

Alongside the work of clearing the forest and transporting the timber to sawmills via
the depots, the reforestation of the area began. Between 110,000 and 130,000
hectares of forest required replantation (Svensson et al. 2011, 11). The Forest
Agency allocated 50 million Euros to providing economic support for replantation.
The aim of the grants was to assist affected forest owners as a way to ensure
replantation and to promote the planting of species other than spruce, thereby creat-
ing stands of forest that are less vulnerable to storms and are more favorable for
biodiversity and recreation (SFA 2010, 34, 2013, 3). Also, according to prognoses
about changing climate conditions, in the future, spruce is expected to be not only
more storm-sensitive but also less productive. Thus, there are ample reasons to
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switch from spruce-dominated forests to more mixed ones. Even if there are other
factors that determine the regeneration of the forest, such as natural regeneration
(self-seeding), clearing, and thinning, replantation was seen as a central means to
influence the composition of future forests.

During 2006–2010, more than 90,000 hectares were replanted by the forest own-
ers (SFA 2013, 3). Although the Forest Agency, through subsidies, made the choice
between tree species cost-neutral for the forest owners,3 nearly all of them chose to
replant spruce: 88,000 hectares were replanted with spruce and less than 3000 with
deciduous trees. The reason for this, as many studies have shown, was that to the
individual forest owner, spruce appeared to be the less risky option (Blennow and
Eriksson 2006; Lidskog and Sjödin 2014; Linné 2011). The windthrown trees corre-
sponded to 10 or more years’ worth of harvest for 10% of the forest owners in the
storm area (7500 persons) – and in such a pressing situation, they trusted in familiar
forest management practices, viewing others as uncertain.

However, not only forest owners but also forestry consultants at the local level
were ambivalent about planting other tree species. Our interview study shows that in
the forestry consultants’ view, even if climate change may make other tree species
than spruce suitable, current conditions favored spruce. Economically, the forest
industry in Sweden has long specialized in the cultivation of conifers (especially
spruce) and the market for other species is currently limited.

So the big, the big worry about, what should I say, transitioning to other species of
trees and other methods and so on, well it’s about the demand side of things. You have
an industry that is very strongly built up around conifer lumber, especially spruce, and
that’s sure to have some effect on land owners’ thinking. (Forestry consultant 8, Forest
Agency, 13 November 2013)

Be that as it may, whatever way you look at it, it’s hard to do a calculation where
spruce doesn’t come out economically most advantageous. (Forestry consultant 11,
Sydved, 9 December 2013)

The current situation also favors spruce from an environmental and social point of
view; the character of the ecosystem (soil condition and current climate) is optimal
for spruce and the forest owners are very familiar with managing spruce, in contrast
to other species.

The forestry consultants also stress the difficulty of predicting future develop-
ments, which means that whatever owners replant, it may in the long run turn out to
have been a bad decision. Thus, being guided by prognoses about future climate
change also means taking a risk:

Some people say … it’s crazy to invest in spruce, and others say there’s no other
alternative … And of course, there’s always an element of risk, changing to another
species of trees that you don’t, that, well you’re in unknown territory. (Forestry consul-
tants 7, Forest Agency, 13 November 2013)

There’s no guarantee that, that spruce will be the best product in 70 years. No guaran-
tee that oak will be either, as far as we know today. (Forestry consultants 4, Forest
Agency, 13 November 2013)

Well, you could say that, that … The scientists have a scenario, that the climate here in
southern Sweden is going to change, and that the growing season will get longer, and
that … Maybe spruce isn’t the right kind of tree … and so on. But it’s all speculation,
all this, we just don’t know. (Forestry consultants 4, Forest Agency, 13 November
2013)
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Faced with this uncertainty, some consultants recommend replanting spruce, whereas
others believe that a mixed forest, consisting of different species of trees, is the best
option because it spreads the risks.

A further reason why the forest owners replanted spruce, according to some
forestry consultants, was that the reforestation was conducted much more quickly
than necessary. This resulted in a lack of time for thought and reflection:

In hindsight, in my personal opinion … it went too fast, somehow, and rationally. And,
it was like a reflexive response after Gudrun, when all those millions of cubic metres
were taken care of so quickly, with a vast build-up of vehicles and rolling up of
shirtsleeves, and then it just kept going somehow with the reforestation as well. It just
kept rolling, so to speak. (Forestry consultant 6, Forest Agency 13 November 2013)

Yes, but that’s what I was talking about, that everything was efficient as hell then, and
rationally handled, and it all just continued on into the reforestation. So there was …
you didn’t have, you didn’t take the time to think […] Well, seedlings were just tossed
out there; the ground was prepared and, somehow, was planted right away. (Forestry
consultant 6, Forest Agency 13 November 2013)

Thus, the Forest Agency’s framing of the issue, with climate change as the dominant
threat, was not disseminated to the forest owners, and the strategy for producing a
less wind-sensitive forest did not work at all, despite the fact that surveys have
found that forest owners place high trust in forestry consultants (Blennow 2008). As
shown above, the forestry consultants understood why forest owners did not share
the Forest Agency’s risk perception and follow its recommendations. Even if the for-
estry consultants employed by the Forest Agency proposed other tree species, at the
same time they seem at least partly to share the forest owners’ risk perceptions.

Thus, at least in the short term, spruce seemed to be the best option, but planting
it meant reproducing a forest vulnerable to storms, while spreading the risk by plant-
ing different species may be more costly, but is more robust in terms of being less
vulnerable to storms. This caused ambivalence among the forestry consultants,
which also may have strengthened the forest owners’ decision to replant spruce. The
ambivalence reinforced a sense of uncertainty, causing forest owners to stay with the
option they were familiar with and understood (Lidskog and Sjödin 2014).

Replanting decisions can be conceptualized as risk trade-offs, such as short-term
economic risk of planting deciduous trees vs. long-term risks for planting spruce
creating a forest vulnerable for storms and climate change. But while the short-term
risk for the forest owner is certain, the long-term risk is highly uncertain and hard to
estimate. In that case, there is a risk transformation where different types of risk
have to be compared by the forest owners (cf. Graham and Wiener 1995, 22ff).
Habitus, which is acquired through experience, may suddenly become dysfunctional,
relevant for a situation which now seems to change rapidly due to climate change.

Discussion: epistemic authority and embodied knowledge

The analysis has shown that the complex set of uncertainties associated with the
storm was transformed by the forest organizations and forestry professionals to
specific risks, and specific practices were developed for managing these. Other risks
were either subordinated to these primary risks or, in some cases, were not even
acknowledged. Also, new risks emerged as a consequence of the risk governing
practices. In that sense, this case is in line with Ulrich Beck’s (2009, 4) statement
that today one rarely has a choice between risky and safe options. Instead the choice
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is between different risky alternatives, and avoiding one risk implies accepting (or
creating) another one. Thus, the situation is not simply that of risk trade-offs where
the management of target risks results in countervailing risks (Graham and Wiener
1995, 10). Due to the inherent uncertainty in the situation, countervailing risks was
not only unintended but in some cases also unforeseeable. This means that a more
holistic risk approach of decision-making, risk–risk analysis, and better-informed
decision-makers (Graham and Wiener 1995; Lave 1981) will not necessarily lead to
more accurate estimation of risk trade-offs.

A specific framing of the storm was distributed and shared by most actors, one
in which bark beetle infestation and deteriorating timber quality were seen as the
main threats. This resulted in firm action to clear the forest and transport the timber
out of the area. Other options were not seen as relevant. This risk evaluation led to
the creation of timber depots, which in turn generated new unforeseeable risks.
Those involved in decisions about the depots consciously considered risk trade-offs
and tried to take environmental side effects into account. However, given the situa-
tion of novelty, urgency, and uncertainty, they could not accurately predict the envi-
ronmental effects of the timber depots. However, no detrimental environmental
effects occurred, and today the forest consultants at the Forest Agency could not see
how things could have been handled differently; no other options were seen as
relevant.

In contrast to this, the replantation issue was characterized by the existence of
different frames. The Forest Agency saw recurrent storms and future climate change
as the main threat, with the best response being to replant other species than spruce
(thereby creating a mixed forest consisting of different tree species). The agency
worked to spread this viewpoint and offered incentives to make this strategy afford-
able for the forest owners. In contrast, the forest owners perceived replanting with
other species than spruce as a highly risky choice with uncertain outcomes, which
resulted in their reproducing a storm-sensitive forest.

But how can one explain this difference, where discursive closure was achieved
about the risks associated with the storm-felling and relevant risk governing prac-
tices to handle them, but not about the risks associated with the replantation? Why
did the forest owners seem to listen to the Forest Agency and the forestry consul-
tants in the one case but not the other? These questions are of great interest, not least
due to the central role that forestry consultants have in governing Swedish forestry,
which to a large extent involves governing through soft laws and knowledge dissem-
ination (Appelstrand 2012; Blennow 2008). In particular, we will stress two reasons
for the difference in outcome: epistemic authority and embodied knowledge.

The achievement and maintenance of trust among various involved parties is
often recognized as essential for effective risk management and risk governance
(Lofstedt 2005). Epistemic authority refers to an organization or profession being
ascribed the legitimacy to define, describe, and explain bounded domains of reality.
It involves not only diagnosing the situation but also deciding what to do, and who
possesses the skills and competence to manage it. Surveys and interview studies of
private forest owners in Sweden reveal that they have frequent contact with forestry
consultants and trust them (Blennow 2008). However, when the consultants’ recom-
mendations conflicted with the forest owners’ experiences and perspectives, the for-
est owners seemed to regard the recommendations in relative terms, noting that
expert recommendations in forestry change over time and that their predictions
occasionally have proven to be incorrect (Linné 2011, 93–96). Also, as noted above,
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forestry consultants were ambivalent about their own recommendations, which the
forest owners probably noticed and which then supported their decision not to fol-
low their advice. Thus, the forest owners seem to trust expert institutions overall,
while not necessarily being prepared to follow particular recommendations.

The explanation of this difference between how the forest owners related to and
reasoned about the short-term risks (bark beetle infestation and timber quality) and
long-term risks (increased forest vulnerability due to climate change) can be expli-
cated with the concepts of epistemic authority and performative habitus. A large
amount of knowledge is embodied, not least in the form of routines and dispositions.
They have through education and work practices developed a shared professional
habitus – a set of dispositions to act, feel, and reason in similar ways in relation to
the work tasks at hand alongside a common professional morality. Professional habi-
tus functions similar to simplifying heuristics (such as availability heuristics and
other mental shortcuts to make judgment), but differs in the way that it stresses the
organizational basis of this shortcuts – it is a person’s membership of a community
of practices that guide his or her understanding and action. Professions and
organizations have over time developed certain unarticulated ways of acting and
behaving, which means that many times they know what to do in certain situations
in a habitual way, without reflecting on why they are acting in this way. This
embodied knowledge is performative; through routines and dispositions, people not
only understand reality but also orient themselves in and act upon it, and thereby
shape it. Embodied knowledge facilitates certain actions and obstructs others. The
habitus of individual forestry consultants who are in the position of holding
epistemic authority is essential.

Concerning the more short-term risks related to the storm, the consultants per-
ceived the situation as a ‘normal non-normal situation.’ Even though they never had
experienced a storm and windthrow event of this magnitude, they had experienced
smaller cases of windthrow and knew how to handle them. They possessed embod-
ied knowledge as well as established routines for handling small-scale wind fellings.
This made it possible for the consultants to act spontaneously and almost automati-
cally to perceive risks and act upon them in certain ways. But the habitus that has
evolved in a particular context, and has provided relevant guidance there and in
similar situations, is not necessarily applicable to new situations. In this case, the
result was that the acquired habitus, which had shown itself to be of relevance for
normal situations, in this case led to certain risks not being acknowledged and new
ones being produced.

Concerning the long-term risk of forest vulnerability due to global warming, the
forestry consultants were ambivalent about the advice to replant other species than
spruce. Whereas all interviewees agreed that the rapid clearing and transport of the
windthrow were the only relevant options, they were much more hesitant about
recommending the forest owners to replant spruce. Instead they associated this
option with substantial risks.

The forestry consultants’ embodied knowledge and contextual understanding –
concerning current ecosystem conditions as well as the forest owners’ situation and
practices – made them ambivalent about how to evaluate the risk of climate change.
The uncertainties associated with future climate change, and the intangible character
of this risk, opened up space for different ways to understand and value it, with the
result that predictions about future climate change did not provide enough reason
for changing familiar silvicultural practices and routines. In enacting their
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habitus – transforming their contextual understanding and embodied knowledge into
advice and recommendations – the forestry consultants performed ambivalence.
They communicated to the forest owners’ ambivalence about whether they should
replant spruce or other tree species due to the great uncertainty connected with
knowing what is best to plant in the long run. The forest owners interpreted this
ambivalence as indicating that multiple suitable options were available; replanting
spruce was therefore still a viable alternative. In that perspective, maintaining one’s
established and familiar forest practices and doing the same as everybody else (i.e.
replanting spruce) appeared considerably less risky than choosing tree species of
which they and the consultants had little experience and knowledge.

To conclude, this study stresses the highly contextual nature of risk gover-
nance practices. Understandings of risks and practices for handling them develop
in concrete contexts in which actors, through interaction and practices, attach
meaning to an issue. This process is dynamic in the sense that unintended conse-
quences are constant outcomes of risk governing practices. The analysis further
indicates that efforts to promote sustainability, in this case by creating a less vul-
nerable forest in the future, are obstructed by the discrepancy between different
time frames (Adam 1998; Murphy, forthcoming). What is rational for forestry in
the short term is not necessarily so in the long term, meaning in practice that for-
est owners must take short-term risks in order to produce a forest adapted to the
future climate. In addition, the analysis demonstrates that while forestry practices
to a large extent can be explained by performative habitus and embodied
knowledge, these practices do not necessarily provide good guidance when facing
dramatic shifts in the fundamental conditions for forestry. The reason for this is
that the embodied knowledge and habitus have developed in a system with certain
characteristics and hence may be relevant and viable for this system. But when a
system changes, for example if climate change creates new ecosystem conditions
for forestry in Sweden, robust and valid knowledge and established practices may
become obsolete.
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Notes
1. A unique feature of Swedish forestry is its ownership structure; approximately 50% of

productive forest land is owned by individuals, 30% is owned by private companies, and
20% is publicly owned (Appelstrand 2012; Lidskog et al. 2013). Privately held forest
land generally takes the form of small parcels. More than 51,000 forest owners in
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southern Sweden are members of the economic forest association Södra. The forest
company Sydved buys shipping timber and standing timber and offers full forestry
services to forest owners in southern Sweden.

2. The storm Simone hit southern Sweden on 28 October 2013, resulting in almost
2 million m3 of wind-felled trees (compared to Gudrun’s 75 million m3.

3. The grants ranged between 330 and 4000 Euros per hectare. Replantation with deciduous
trees and pines is more costly than with spruce because they require fences for protection
from grazing wildlife.
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