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Abstract: This paper explores how climate change adaptation concerns were integrated into
the Swedish forestry debate and policy process during the period of 1990-2012, and draws
lessons on barriers and opportunities identified in this process. Using a framework focusing
on “advocacy coalitions”, we analyze how the adaptation debate in the forestry sector
evolved over the period; who the main advocates for and against adaptation were; and which
main arguments and processes affected the debate and policy. The results show that
academics advocating climate change adaptation, aided by outside influences, such as
political pressure for adaptation responses and the negative impacts of the 2005 storm
Gudrun, contributed to an increased general awareness and understanding of adaptation
issues amongst forestry stakeholders. Nonetheless, the strong dominance of actors arguing

for increased forest production and the limited number and relatively poor organization of

adaptation advocates have acted as barriers to mainstreaming adaptation concerns into
forestry policy and practice. The dominant coalitions and their values have also determined
the direction of debate and policy. The main conclusions for policymakers aiming to further
this integration process are the importance of stimulating adaptation coalitions and the value
of creating arenas for multiple stakeholder learning about adaptation.
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1. Introduction

Over the last decades, climate change adaptation research increasingly has recognised that reducing
climate risks requires not only understanding climate change impacts, but also vulnerability and adaptive
capacity. The term adaptation as used in this paper refers to “adjustments in ecological, social, or
economic systems in response to actual or expected climatic stimuli and their effects or impacts.” [1],
p. 881. Adaptation, thus, refers to changes in processes, practices, or structures to reduce damages or to
take advantage of anticipated opportunities resulting from changes in climate.

Social science has made a number of contributions in adaptation research, addressing the complexity
of social, economic, ecological and technical factors shaping climate change vulnerability, adaptation
capacity and policy [1-3]. This complexity may be translated into a series of both physical and social
barriers to adaptation [4]. In many cases, institutional barriers such as regulations, norms, values and
cognitive structures have determined people’s responses to climate change [5—8]. These barriers are,
however, malleable and may be overcome [4,6]. Some adaptation scholars (see [9] for an overview)
focus on ways to remove institutional barriers to foster effective adaptation.

In Scandinavia, scholars have increasingly stressed the need for more analyses of barriers in local or
sector-level perspectives, e.g. [10—12]. One such sector is Swedish forestry, a key pillar of the nation’s
economy. Sweden is the second largest exporter of forest products internationally, and forestry accounts
for 10%—12% of Sweden’s industrial employment, added value, and exports [13]. Climate change is
expected to significantly affect the sector, in terms of increased forest growth, increased forest damage
and biodiversity loss [14]. Additionally, scholars [15,16] stress that anticipatory climate adaptation is
particularly urgent in the forestry sector due to its long lead times: Forests planted today are likely to be
affected by climate change before they are mature for logging in 50-100 years. There is, thus, an obvious
need to better understand Swedish forestry’s potential vulnerabilities to climate change as well as its
potential opportunities, and to adjust forest policy and forestry management practice accordingly.

Adaptation in Swedish forestry is, however, not only a local concern. The Swedish forestry model is
presented as combining intensive use and management of the forest for logging purposes with high
environmental standards and thorough replanting schemes [17]. It has often been put forward as a
forestry model that simultaneously addresses a number of contemporary societal challenges, including
climate change and the loss of biodiversity. Thus, the extent to which Swedish forestry manages to
incorporate adaptation concerns in policy and practice will be of interest to any other country seeking
inspiration from the Swedish forestry development.

Earlier research suggests that Swedish private land owners, who manage some 50% of Swedish forest
lands, have limited belief in climate change effects and the need for adaptation [18] and limited capacity
to adapt due to other more pressing socio-economic challenges [19]. Based on these findings, appropriate
governance measures are called for [12,18-21].

This paper aims to explore how climate change adaptation concerns were integrated into the Swedish
forestry debate and policy in the period of 1990-2012. Theoretically informed hypotheses address the
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evolution of the adaptation debate, its main advocates and critics, and the main events that have
influenced the debate over this time period.

We begin by outlining our analytical framework and method, which include a literature review and
interviews with a broad set of forestry sector informants. Then we present the results of our research.
The subsequent discussion connects the empirical results with the analytical concepts introduced earlier.
The paper ends with conclusions concerning how barriers to, and opportunities for, strengthening
adaptation in forestry can be addressed.

2. Approach
2.1. Analytical Framework

Political science offers various perspectives for exploring the policy process see [22,23]. Discourse-
and network-oriented approaches have proven useful in adaptation research, particularly for analyzing
the roles of institutional barriers and how these may be overcome through social innovation [9,10]. Our
study applies key concepts from the advocacy coalition framework (ACF) as a means to systematically
understand the evolution of the policy process in the context of Swedish forestry. The ACF previously
has been used for analyzing forestry-related policy processes, e.g., [24—26]. Within this literature, recent
work has applied the ACF to the German forest policy subsystem in order to investigate how discourses
on climate change have been merged with long-held ideas about sustainable forest management [27].
This paper contributes to the emerging body of empirical literature that uses ACF concepts to study the
integration of climate change concerns in the forestry policy domain.

The ACF framework focuses on learning, in particular scientific and technical learning, as a means
for policy change [22,28,29]. Its clearly structured, analytical approach highlights socio-economic and
institutional factors [30], making it particularly apt for analyzing institutional stability and change [31].
The core idea of ACF, is that multiple actors at various levels of society shape policy through their belief
systems: that is, “sets of value priorities and causal assumptions about how to realize them” [32]. The
more widely that beliefs are shared, the more they shape policy. At the most pervasive level, deep core
beliefs represent stable basic causal and normative beliefs that operate across all policy domains (e.g.,
free-market principles). At the next level, policy core beliefs represent basic normative commitments of
a network: maintaining strong, productive Swedish forests, for example. These beliefs operate across an
entire policy domain or subsystem, such as the forestry sector. Finally, secondary aspects are specific to
one or several networks but do not operate across an entire subsystem [22,32], such as specific forestry
management advice.

Deep core and policy core beliefs shape policies by affecting actors’ norms and cognition, integrated
in larger systems. Hence, actors will resist information that suggests their deep core and policy core
beliefs are wrong or unfeasible, which can make policy change particularly difficult and last over a
decade or more [22,32]. The notion of widely shared beliefs correlates with the neo-institutional
definition of institutions as relatively stable norms, values, regulative and cognitive structures that steer
people’s behaviour [33].

Policy change involves the negotiation of beliefs. A network of actors that through coordinated action
promotes a particular belief system, an advocacy coalition, emerges out of discontent with incumbent
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policy and the belief system linked to it [22,32]. The success of an advocacy coalition is partly related
to its ability to strategically influence policy, often in the face of rival coalitions. Coalition strategies
relate to the ability to draw on several types of resources, such as influential coalition actors, financial
means, public support of coalition beliefs, information supporting coalition beliefs, and skilful coalition
leadership, all of which can increase the chance to influence policy [28].

In addition to advocacy coalitions, at least two other key factors promote policy change. The first is
policy-oriented learning, which is “relatively enduring alterations of thought or behavioural intentions
that result from experience and/or new information and that are concerned with the attainment or revision
of policy objectives” [22]. A second factor is events affecting the conditions of the coalitions. These
events may be external to a subsystem, such as a change in access to resources, in power structures, or
in other subsystem beliefs; or internal, relating to failures within the subsystem [28]. In terms of shaping
policy, learning processes are of particular interest, since they can be steered towards specific policy
goals, whereas events are often beyond anyone’s control.

The most frequent type of policy change is a result of policy-oriented learning that does not challenge
policy core beliefs, only secondary aspect beliefs shared within a coalition [22,28]. A related learning
concept resulting in such incremental change is “single-loop learning” [34,35]. A policy change
challenging policy core beliefs is facilitated either by external events affecting the coalition conditions
of a subsystem or by negotiations resulting in cross-coalition learning. This represents a more advanced
policy-oriented learning which usually takes place in professional forums [28,32]. A similar concept in
the policy learning literature is “double loop learning” [34,35].

Based on the theoretical framework, we present the following hypothesis on the integration of climate
change adaptation in the Swedish forestry policy domain:

H1: Policy core beliefs held by key advocacy coalitions in the forestry policy subsystem will hinder
the integration of new issues, such as climate change adaptation concerns.

H2: The nature of the coalition advocating climate change adaptation, the extent to which coalition
actors share beliefs, coordinate action and are able to draw on strategic resources, determine the degree
to which climate change adaptation concerns are integrated.

H3: The occurrence of events external and/or internal to the subsystem influence the integration of
climate change adaptation concerns.

H4: The types of learning processes taking place determine the extent to which climate change
adaptation issues are integrated.

ACF has been criticized for its relatively static view of coalition beliefs, with little room for policy
change [26,36,37]. We, therefore, pay particular attention to changes in the key coalition beliefs in the
forestry sector in our data collection and analysis (see Section 4).

2.2. Method and Materials

Our analysis follows a qualitative case study approach [38] to explore the theoretically informed
hypotheses outlined above. This exercise leads to a long-term review of the adaptation debate and policy
process stretching over a decade, because this is the minimum time for policy change according to the
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ACF [22,32], as well as the identification of key barriers and opportunities for future integration of
adaptation issues in the Swedish forestry debate and policy.

Two main types of data have been gathered to identify key actor perspectives across local and national
governance levels in the forestry debate and related adaptation issues over time. First, we reviewed
various documents, mainly national and local policy documents but also news items and relevant
academic literature. Second, in order to confirm and complement the literature data over time, in 2011
we conducted semi-structured interviews with 11 key informants. These informants were involved in
forest policy formation at the Swedish Ministry of the Environment, the Swedish Forest Agency,
the Federation of Swedish Family Forest Owners (LRF Skogségarna), Sodra (an economic association
of forest owners), the Swedish Forest Industries Federation (Skogsindustrierna), the Forestry Research
Institute of Sweden (Skogforsk), the Swedish University of Agriculture Sciences (SLU), and WWF
Sweden. The interviewees were identified through the literature review and snowball sampling [39]. The
interviews were either face-to-face or by phone, one hour on average, of which some were complemented
with questions through e-mail or phone. The interviews were transcribed and analyzed together with the
written material according to the selected key concepts.

3. Results

The results from the empirical analysis of adaptation concerns in Swedish forestry debate and policy
are presented in semi-chronological order between 1990 and 2012 with temporal overlaps, following
four identified phases of the adaptation and forestry debate. However, we set the stage by introducing
the key coalitions that dominate the forestry debate.

3.1. Key Advocacy Coalitions form in the Forestry Debate

Previous studies on Swedish forestry [25,26] have defined two key advocacy coalitions—the
production coalition and environmental (conservation) coalition—that represent key values in the
forestry sector. Similar coalition patterns are common in several countries within and outside
Europe [25,27].

In Sweden, the production coalition historically has dominated the forestry sector. This coalition
views large-scale rational forestry as a vital national interest, due to “the economic importance of forestry
and forest industry” [26], Identified members of the coalition are authorities (Ministry of Industry,
Employment and Communication) and forest organizations (Swedish Forest Industries Federation,
Swedish Federation of Forest Owners, Swedish Forest, and Wood Trade Union) [26].

In the 1960s, environmental organisations began to challenge the focus on large-scale production,
and in the following two decades the environmental conservation coalition emerged to dispute such
practices as clear-cutting and extensive pesticide use. [26], see also [40]. Nevertheless, until 1993
production was the only goal of national forestry policy. The 1993 Forestry Act introduced a parallel
over-arching goal of protecting biodiversity and environmental quality. Forest owners also were given
increased freedom to manage forests, with the government arguing that this would make them more
accountable and informed about environmental matters [41,42]. In 1999, the Swedish Parliament agreed
on 15 national environmental objectives, with the overall ambition to “solve” all major Swedish
environmental problems within one generation, i.e., before 2015-2020 [42,43]. The Swedish Forest
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Agency was given responsibility for only one objective, sustainable forests: “the value of forests and
forest land for biological production must be protected, at the same time as biological diversity and
cultural heritage and recreational assets are safeguarded” [44].

In particular the biodiversity and environmental quality aspects are in line with the basic value priority
“protection of the ecological integrity of forests” that Hysing and Olsson [26], p. 736 assign to the
environmentally oriented coalition. The main advocates of the coalition are environmental organisations
(WWF Sweden, Greenpeace, Swedish Society for Nature Conservation, and the Swedish Sami
Federation), the Swedish Environmental Protection Agency (SEPA), Ministry of the Environment, and
the Green Party.

Based on our analysis the above developments were the first of several attempts made in the last
two decades to integrate environmental issues with forestry policy [45,46]. Despite these
efforts, many argue that the production goal continues to dominate decision-making in Swedish
forestry [25,26,41,42] (see interviews).

3.2. Climate Change Adaptation Viewed as a Non-Issue

Adaptation issues were largely absent from Swedish national climate change policy in the early
1990s [12,47]. The literature and interviews indicate that this was also true for forestry at the policy level
and across the sector in general.

The only significant adaptation-related activity in forestry identified was a new strategy for breeding
seedlings introduced by the Forestry Research Institute of Sweden, a foundation largely funded by the
Swedish forestry sector. According to Rummukainen et al. [48], the strategy sought to prepare for the
future impacts of climate change, to preserve biodiversity, and to improve the general vitality, growth,
and wood quality of the trees. An interviewee at the institute said the focus on climate change impacts
and vulnerability was pushed by involved climate scientists rather than by the institute itself.

3.3. Academics Begin to Advocate Climate Change Adaptation

In the late 1990s, researchers began to promote adaptation of forestry alongside the adaptation
activities at the Forestry Research Institute of Sweden. One example is “The climate change of the
future,” a seminar series arranged by the Royal Swedish Academy of Agriculture and Forestry (KSLA)
in 1997 (see Figure 1). These seminars brought together public authorities, the private sector and
scientists interested in the issue. At a seminar focusing on potential climate change risks for forestry and
agricultural practices, Bert Bolin, Professor of Meteorology at Stockholm University and first Chair of
the Intergovernmental Panel on Climate Change (IPCC), openly promoted adaptation: “The question is,
should one take this [gradual climate change] as a warning and adjust society without too large costs in
order to be prepared for what could happen? It is this strategy that I feel is justifiable in the contemporary
situation instead of just waiting and not doing anything” (Bert Bolin cited in [49]).

While many participants agreed that adaptation would become necessary in the future, not everyone
agreed that immediate adaptation planning and action were necessary. The written report from the
meeting indicates that a majority of the participants expressed a wish for more knowledge about the
vulnerability of Sweden’s forestry sector to climate change [49].
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Despite arguments in favour of further adaptation research and planning, efforts to put adaptation on
the forestry policy agenda were not visible until 2002, when the KSLA set up another seminar and a
“Climate and Forest Committee” [50] (interviews; see also Figure 1). The committee included five
researchers from SLU, two from the Forestry Research Institute of Sweden, one from the Swedish
Meteorological and Hydrological Institute (SMHI), and one from the Swedish Forest Agency. Its three
aims were first, to review the literature on expected climate-related change in the Nordic countries and
the potential risks to the forestry sector; and second, to stimulate the formation of an interdisciplinary
programme that could increase knowledge of the biotic effects of climate change; and third, to “discuss
the possible need to change the policy direction and planning in forestry with actors in the forestry
sector” [S1].

This last point in particular indicates an ambition to evaluate the need for an adaptation policy in the
forestry sector. The committee’s four years of work resulted in a comprehensive literature review and a
research agenda for a future interdisciplinary research programme. The literature review concluded that
there were gaps in knowledge about the potential effects of climate change on forest ecosystems, but
that the most likely effects could be predicted: increased opportunities for production and increased risk
of severe weather events [50,51]. These gaps prompted a two-day workshop at KSLA in 2004, where 30
scientists from a range of disciplines discussed the design of the forest-oriented interdisciplinary research
programme. The workshop’s goal was to “develop support tools to help decision-makers in forestry to
adapt forest management practices to meet challenges posed by anticipated, but uncertain, climatic
change” [51]. In 2009, these plans became reality as the Future Forests programme, with a somewhat
wider objective of studying adaptation to change affecting the forestry sector in general [52].

However, the KSLA committee was not alone at this time in promoting increased support for climate
change vulnerability and adaptation research. Several others e.g., [53—57] expressed the need for more
knowledge on climate change, its effects on the boreal forest zone, and the need for adaptation.
Interviewees indicated that this issue became established in the scientific community at the turn of the
century, and a common discourse on adaptation for the Swedish, or boreal, forestry sector began to
emerge. In addition, organised efforts to inform policy, such as the KLSA Climate and Forest
Committee, indicate the gradual formation of an advocacy coalition for adaptation.

3.4. Storms Trigger Policy Action

During one night in January 2005, the storm Gudrun felled 75 million m® of forest in the south of
Sweden, a volume close to what is normally logged in the whole country over a full year. The forest
damage was the worst in history from a single event [58]. A variety of climate adaptation-related policy
activities were initiated the years after the storm (see Figure 1). A number of our interviewees suggested
that the storm was the direct trigger for these activities, though other natural disasters and political events
may have contributed (see Section 3.5 below).

Soon after storm Gudrun, the government assigned the Swedish Forest Agency to evaluate the storm’s
consequences. The Agency concluded that there was no reason for a complete change in forestry policy,
but that improvements could be made to increase the level of preparedness for future storms. The effects
of climate change were to be included in future planning tools “if possible” [58]. This vague
consideration of climate change can be explained partly by the level of perceived scientific uncertainty.
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The Agency recognised that climate scenarios showed an increased likelihood of strong winds in the
south of Sweden, and that the expected warmer and wetter climate increased the risk of wind-felling.
However, uncertainty about how, when and where these phenomena would affect forests and interact
with different ecosystems, combined with changing forestry methods and changing markets for forest
products, was seen as too great a barrier to extrapolating clear policy advice (ibid.).

Swedish Forest Agency publishes Set up Commission on Climate and Vulnerability
- internal climate policy and start that introduces adaptation on forest agenda
KLSA semn;ar . information campaign on climate effects 7y
promoting a aptatlpn and adaptation to forest owners
research and planning

[ Publication report Commission

I on Climate and Vulnerability
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million m* damaged forest vulnerability and adaptation into its information

forest and advisory work

Figure 1. Timeline of the main activities and events on adaptation and forestry, 1990-2012.

Scientific uncertainty also was evident in the information campaign about climate effects and
adaptation launched by the Swedish Forest Agency after the storm. A pamphlet for forest owners [54]
based on an internal climate policy drawn up by the Agency in 2003 [59] (see Figure 1) was key to this
campaign. However, both the internal climate policy and the pamphlet lacked straightforward
recommendations on how forest owners should deal with climate change. The only clear guidance given
was that there was no need to change the type of species planted before climate change was observable.
The argument presented was that it is primarily young seedlings that are vulnerable to major changes in
the climate while grown forests can withstand them relatively well. New recommendations on which
species to plant would be forthcoming when climate impacts would begin to appear. There were also
some relatively vague references to spreading risk, with an understanding that it was the forest owners’
own choice whether to adapt or not [59,60]. While primarily motivated by the uncertainty involved, this
approach also reflects the increased freedom of forest owners given in the 1993 Forestry Act.

The majority of policy responses to the storm Gudrun were taken immediately. Because only 40% of
the forest owners in the storm-hit area were insured, many took a big financial hit from the
damage [61,62]. To prevent further damage from insect infestations, the government provided three
billion SEK to help forest owners speed up the clearance of felled timber [62]. Of the various measures
supported, one example linked to adaptation was the support provided for planting of different tree
species, aiming to increase forest diversity. Many scientists and the environmental non-governmental
organisation the Swedish Society for Nature Conservation saw increasingly mixed forests as more
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resilient to weather events [63]. Consequently, 250 million SEK was dedicated to coniferous forests and
200 million SEK to mixed forests dominated by deciduous trees [63,64].

Planting deciduous forests was more expensive because the saplings needed to be protected from
grazing moose and roe deer. Thus, the planting resulted in at most 10% mixed forests (ibid.). The
government policy reflected the strong landowner interest in planting spruce, a high-yield coniferous
species. Interviewees cite Sodra, a major forest owners’ organisation with more than 51,000 members,
as one of the few actors to openly promote spruce planting: a controversial move, as spruce was known
to be especially sensitive to wind-felling and dominated the trees felled by Gudrun [58,61,65]. An
interviewee from Sddra said that the group’s message was based on scientific risk calculations and was
more nuanced than was generally argued: “... to get some kind of counterweight in this [replanting]
debate that came and hit very hard, we said that the spruce still had its place. Actually we gave a very
open message [...] but since someone dared (to say) that one should replant with spruce, the media
coverage became very slanted towards the message that S6dra wanted spruce.”

Early in the subsidy process, the landowners’ strong preference for planting coniferous trees forced
the government to use part of the subsidy originally intended for mixed forests to other measures. The
majority of these measures prevented the increase of harmful insects that thrived among storm-felled
trees [64].

Although much weaker than Gudrun, the 2007 storm Per also contributed to the adaptation debate
(see Figure 1). While stakeholders were better prepared to deal with the storm’s effects, the close
succession of the two storms led to much storm-felled timber, and warm, dry summers after 2007 brought
increases in insect populations. Bark beetles were particularly damaging to wind-felled and standing
forests, causing the death of approximately 23 million m® of standing forest in 2006-2008. Since 2006,
various methods have been used to curtail bark beetle numbers, including the removal of storm-felled
timber and a variety of extermination methods [66]. A subsequent adaptation-related policy action was
the government assignment to the Swedish Forest Agency to monitor, analyse and inform forest owners
about the development and potential effects of insect populations, with scientific back-up from the
Swedish University of Agricultural Sciences [67,68].

Viewed in a wider context, the debate on adaptation seems rather limited. Both the Swedish Forest
Agency’s storm review [58] and the policy actions post Gudrun (see also [69]) indicate a focus mainly
on optimizing short-term productivity, while long-term efforts to tackle climate vulnerability and
adaptation, such as government subsidies for mixed forests, were only peripheral. The disregard for
long-term adaptation measures in forestry is also indicated by a recent decline in preparedness for storms
among forest owners, as noted by an interviewee from Sodra: “I can partly see that the knowledge is
beginning to deteriorate—especially in the areas unaffected by Gudrun and Per, where the forest owners
are equally unaware as they were here [in the storm-ridden areas] before the storms.”

Despite the lack of long-term adaptation measures among the policy measures connected to the
storms, it is clear that awareness of climate change and of adaptation needs did increase within the
forestry sector during this period.
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3.5. The Debate Takes off

While storm Gudrun may have triggered a debate on adaptation issues in forestry, other events outside
the forestry domain also contributed to Sweden’s policy debate.

On an international policy level, adaptation concerns emerged in the 1980s. However, vulnerability
to climate change was not fully recognised, and adaptation generally was used to argue against mitigation
because nature and society would simply “adapt” to climate change [47,70]. The IPCC Third Assessment
Report [1] presented adaptation and vulnerability as core issues and introduced new issues, such as the
technical aspects and socio-economic impacts of climate change, which helped to introduce adaptation
more broadly into the policy arena. According to Pielke et al. [70], it was through the publication of the
Stern Review [71], calculating the economic costs of climate change, and of the Fourth Assessment
Report [72] that the need for adaptation alongside mitigation was acknowledged by a wider
policy audience.

In Sweden, vulnerability and climate change became part of a wider national discussion on crisis
management through the formation of the Swedish Commission on Vulnerability and Security [73].
Nevertheless, the resulting national policy focus remained on disaster management alone [74-76].
Disastrous floods and landslides in 2001, 2002 and 2004 increased awareness of natural disasters [77].
The floods and associated regional political pressures led the government to set up a national
Commission on Climate and Vulnerability [12](see Figure 1). According to interviewees at the Ministry
of Environment, the storm Gudrun added a sense of urgency to the commission’s work. It engaged some
150 experts to assess vulnerabilities and adaptation needs [78]. The main conclusion of the commission’s
2007 report was that Sweden should start adapting to climate change and that “the main features in
the climate scenarios, despite uncertainties, are sufficiently robust to be used as a foundation” for
action [14].

According to a former employee at the Ministry of the Environment, the delay in addressing
adaptation was a “question of political strategy” in order to maintain legitimacy for climate change
mitigation efforts: “[Consecutive Swedish] environmental ministers wanted to keep the focus on an
active policy to reduce emissions, not a policy for adaptation. Eventually, we came to reconsider this
strategy for two reasons. First, it became ever more apparent that a policy for reducing emissions would
not be sufficient. The ratification of the Kyoto Protocol was delayed, the U.S. dropped out, and
researchers started to report that climate change was no longer in the future, it could already
be observed. [...] Second, little by little it became ever more apparent to us that a policy for
climate change adaptation did not need to imply reduced interest in a strong emissions reduction
policy.” (interviews)

Storbjork [79] argues that the lack of attention for adaptation on a national policy level caused
uncertainties over the division of responsibilities and hampered initiatives. In general, agencies with
responsibility for providing knowledge, such as the SEPA, the SMHI, and the Swedish Geotechnical
Institute, paid more attention to adaptation issues than agencies responsible for decision-making,
planning and implementation of risk reduction measures.

The Commission on Climate and Vulnerability marked a shift in both national debate and policy.
Reducing emissions and adapting to climate change were no longer seen as conflicting approaches but
rather as complementary and equally important climate policy measures [12].
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This commission produced the most elaborate analysis so far of the impacts of climate change on the
forestry sector [14]. Its findings were similar to those of the KSLA committee: it concluded that the
expected rise in temperature would contribute to increased growth and, thus, increased profits for the
sector, while the damage from insects, fungi, and potential storms and forest fires would increase costs.
The commission identified several adaptation policy measures, as well as areas requiring further research
and knowledge dissemination.

The public consultation that followed the report revealed conflicting views on adaptation in the
forestry sector. For example, SEPA [80] strongly endorsed the commission’s recommendation that
adaptation efforts begin immediately, but the Swedish Forest Industries Federation took a “wait and see”
position, arguing that adaptation was an important issue but that “one has to be conscious of the time
horizon and the risk of making rash decisions that precede research, experience and efficient use of
resources” [81]. The latter position reflects the traditional approach to forest management, managing
uncertainty by relying on experience [82], while scientific arguments for adaptation tend to rely on
projections of deviations from historical patterns. This is likely to have contributed to the hesitance
towards adaptation within the forest industry.

The most divisive aspect of the debate was the conflict between productivity and biodiversity. Both
SEPA and the Swedish Biodiversity Centre (CBM) argued that the report’s discussion of biodiversity
was flawed and incomplete [80,83]. The CBM found that the commission’s final report focused too
much on the issue of increased productivity and far too little on the effects of land and resource use on
biodiversity, and how these effects would interact with climate change [83]. The CBM also criticized
the resulting policy recommendations for the Forestry Agency, which it deemed unacceptable at a time
of growing interest in securing ecosystem services.

The CBM also warned that forest management practices were having a growing impact on forest
ecosystems: “This is the way it has been up to now and this is the way it will be to an even greater extent
in the future when the forestry sector is adapting to climate change” [83], p. 3. A similar line of reasoning
was put forward by environmental organisations such as the Swedish Society for Nature Conservation [84]
and WWF Sweden [85,86]. Both expressed concern about the future management of biodiversity as well
as other natural and social benefits from forests if the intensification of forestry continued. Both
mentioned climate change as an additional pressure on forests but, like the CBM, saw it as having less
of an impact than forest management practices.

The main advocates for maintaining high levels of forest productivity were the publicly held forest
company Sveaskog (the country’s largest individual landowner) and the Swedish Forest Industries
Federation. Both recognized that adaptation was important in order to avoid risks and secure gains for
forestry, but argued that the report did not sufficiently cover the potential benefits of increased forest
production, such as climate change mitigation. Their reasons for this were that: (a) forests would grow
more actively and so take more carbon dioxide (CO2) from the atmosphere; and (b) recyclable forest
products could replace other non-recyclable and more carbon-intensive products. Both organisations
claimed that the report did not weigh the costs and benefits of adaptation versus mitigation activities in
the forestry sector [81,87].

Taken together, the claims of the debate indicate a central conflict between adaptation and mitigation
activities that, unlike the general climate change debate, was embedded in an old debate within the
forestry sector: production versus biodiversity preservation. In this way production became strongly
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linked to mitigation, in conflict with adaptation, which was linked to biodiversity preservation. This
conflict and the dominant position of production in the forestry sector, as indicated in Section 3.1, are
likely to have set limits for the debate on adaptation issues in forestry.

In the public consultation following the commission’s report, the strong production interests also
conflicted with other policy proposals by the commission, such as one on reindeer husbandry in forests.
The report found reindeer husbandry would be particularly vulnerable to climate change. To compensate
for this, it suggested that the Sami, an indigenous population engaged in reindeer husbandry in northern
Sweden, should have more influence over forestry in reindeer herding areas. Sveaskog [87] and the
Swedish Forest Industries Federation [81] argued strongly against this recommendation, and
Sveaskog [87] questioned whether the reindeer industry was as vulnerable as the commission claimed.
Underlying these objections was an existing conflict in the region between forest owners and the Sami.
While the Sami need access to forest owners’ land so the reindeer can reach their grazing areas, the forest
owners claim that the reindeer cause damage to the forests and a consequent loss of revenue.

Another conflict with the production interests was the Commission’s key proposal on how to finance
adaptation: (a) by the actors causing climate change; (b) by those who stand to profit from climate
change; (c) through a tax to discourage undesirable adaptation measures that could, for example, have
negative environmental effects; and (d) through public-private partnerships [14]. The second option was
strongly opposed by both Sveaskog and the Swedish Forest Industries Federation. Sveaskog [87]
highlighted the greater risks associated with climate change, and the radical and unexpected ways in
which it might devastate the sector, making it “illogical” for the forestry sector to finance adaptation.
The Forest Industries Federation [81] agreed, arguing that the suggestion was counterproductive and
contradicted the idea that actors causing climate change should cover the costs for adaptation.

Later that year, the Parliament passed a new forestry bill—a turning point in Swedish policy [88].
The bill reasserted the view that productivity and environmental goals in forestry should carry equal
weight, while at the same time prioritizing the production goal and promoting further intensification.
Among the measures suggested were increased planting of foreign and fast-growing species; increased
forest fertilisation, and the harvesting of tree stumps for use in the production of bioenergy (ibid.).
Advocates of biodiversity protection, including environmental organisations [86,89] and some Swedish
scientists, e.g., [90], strongly objected. Eklof and Rudberg [84] note that the Swedish Forest Industries
Federation launched a large-scale environmental campaign of its own, using the slogan “forestry is good
for the climate”, around the time that the forestry bill was introduced. The forest owners’ association
Sodra asserted that the climate change issue would be solved if half the forests in the world were
managed as they were in Sweden—a statement heavily criticised by environmental organisations (ibid.).

The debates summarised above reveal divergent opinions as well as uncertainty about how best to
manage forests in the face of climate change, and whether the purpose should be to support industry and
the Swedish economy, mitigate climate change, preserve biodiversity, or pursue other social aims.
Adaptation was given a different meaning depending on the desired goal: whether to maximise
productivity or preserve biodiversity. Thus, the debate on adaptation in forestry has both competed with
and been influenced by other ongoing debates.
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3.6. Policy Measures on the Way?

The Commission on Climate and Vulnerability [14] recommended a number of policy measures
directly relevant to forestry and adaptation, such as to gather and consolidate knowledge on ways to
protect biodiversity in a changing climate. The criticism (e.g., by the CBM) against the report for
neglecting the issue of land and resource use in the future protection of biodiversity was partly addressed
by the commission when it recommended that the SEPA and SLU should “investigate the issue further”.
Moreover, the commission addressed the conflict between preserving forest biodiversity and maintaining
forest productivity with its recommendation that the Forest Agency develop management advice and
support for combined action on bioenergy and nature conservation.

The government followed up on the commission’s recommendations in the 2008 Climate and
Energy Bill. A grant of 4 million SEK was assigned to the Swedish Forest Agency for the period
2009-2011—Iess than half the amount the commission had recommended—to set up a system to inform
forest owners and others active in the sector about climate change and potential adaptation actions (see
Figure 1). CBM had suggested that knowledge on forest management in relation to biodiversity should
be increased before the information system was set up by the Forest Agency. The government agreed
that knowledge was limited, but argued that it was sufficient to meet the need and for the planning
purposes of landowners [83,91].

Already in 2005, the Forest Agency had disseminated information to forest owners about climate
change effects and adaptation. The Rural Development Programme, set up in 2007 and co-financed by
the government and the EU, provided further support for the dissemination of information [46].
However, according to an interviewee at the Forestry Agency, officials quickly realised they needed to
reorganise to meet the increasing demand for action on climate change. That demand was partly due to
pressure from the Ministry of Agriculture to prioritise climate issues, as well as to an increase in
questions from forest owners.

Consequently, an internal group was set up within the Forestry Agency in 2007 to develop a climate
strategy and revise the agency’s internal 2003 climate change policy. The publication of a revised climate
policy [92] coincided with the Agency being asked by the government to set up a climate information
system for forest owners. The revised policy gave greater prominence to climate change and adaptation
but did not differ significantly from the previous version. The agency still advised forest owners to think
about the potential risks of climate change and not “put all their eggs in one basket”, while giving them
the freedom to make their own decisions in response to climate change.

Following the establishment of the internal climate group, the Forest Agency also held several
workshops on climate change and adaptation. The agency had developed a curriculum for district
employees and informational materials for forest owners even before it was mandated to do so [93].
Thus, accounts from within the Forest Agency suggest that climate and adaptation issues were already
being integrated into the agency’s overall practices.

In line with the commission’s proposals, a new climate and energy bill [94] presented a national
adaptation policy to be coordinated by county administrative boards and some sectoral authorities. A
national assessment is scheduled for 2015 to ensure implementation as planned (see Figure 1). The bill
laid out several measures for researching and monitoring the effects of climate change. According to
Rydell et al. [91], many of these activities had already begun, such as the revision of the forest
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regeneration law and activities to support reindeer husbandry. Some initiatives had already been
completed before the introduction of the 2009 bill, such as an evaluation of how to reach the “sustainable
forests” objective in the context of climate change (ibid). Other activities had been initiated, such as the
expansion and improved public access to early-warning systems on extreme weather [95]. Several more
have started only recently, such as a SEPA-led evaluation of the potential for improving current systems
to enable the migration of species [96], and the SLU and Forest Agency’s development of support on
how to combine bioenergy and nature conservation [83]. The Rural Development Programme shares a
similar ambition by providing financial support to forest owners to secure biodiversity and sustainable
forestry. In an effort to promote adaptive forest management in the face of climate change, the Rural
Development Programme has over the past years implemented two projects that offer advice and training
to forest owners, “Forestry in a Changing Climate” and “The Forest Owner and the Climate”. In addition,
a series of seminars and meetings has been arranged across Sweden [97,98].

4. Discussion

The previous section summarised the gradual integration of climate and adaptation concerns within
Swedish forestry during the years 1990-2012. As is obvious from our analysis, plausible causal
relationships cannot link outcomes over these years to particular events or changes in policy and
legislation. Nevertheless, using the analytical perspective offered by the advocacy coalition framework
(ACF)—mnotably its key concepts of advocacy coalitions, combined with an application of the four
hypotheses we listed above, we can pinpoint different aspects of the nature of the change that has been
observed, as well as the barriers and opportunities that shaped this integration path. We elaborate on
each hypothesis and related observations below.

First, in line with Hypothesis 1, conventional ways of thinking within the forestry sector—reflected
in policy core beliefs about forestry productivity and the key role of forests in climate change
mitigation—have blocked adaptation concerns.

As climate change first became a significant environmental problem, many dominant actors, in
Sweden as well as internationally, perceived adaptation as incompatible with mitigation. Arguments in
support of adaptation even were perceived as a denial of the need for emission reductions. In Sweden,
adaptation was not addressed properly at the national level until the establishment of the Climate and
Vulnerability Commission in 2006.

This conflict extended into the forestry sector and policy environment. The two key advocacy
coalitions in the forestry sector, the forest production and environmental conservation coalitions
(see Table 1), primarily were concerned with the mitigation aspect of the climate problem and resisted
the introduction of adaptation issues within forestry, for fear that it would detract from their key
concerns. With the public consultation of the Climate and Vulnerability Commission in 2007, these
actors were persuaded to join the adaptation discussion. However, the adaptation versus mitigation
debate found new life within an old conflict between the key coalitions in the forestry sector. The forest
industries representing the production coalition argued that sustained and even increased forest
production was needed to combat climate change, and presented adaptation to preserve biodiversity as
a potential threat to the emission reduction ambitions. On the other side, some environmental
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organisations and researchers argued that prioritizing production harmed biodiversity and argued for
adaptation measures as means to safeguard and increase biodiversity.

Second, regarding Hypothesis 2, the nature of the advocacy coalition on climate change adaptation
did determine the extent to which the debate was influenced. We found that the lack of a coordinated
and strategically resourceful advocacy coalition for adaptation, particularly at an early stage, also served
as a barrier to the integration of adaptation into forest policy. Even now, adaptation is only one of many
concerns for the dominant forest actors, and there are no politically influential actors within the Swedish
forestry sector that push adaptation as a key priority. A lack of clear leadership on adaptation has resulted
in weak organisation and disjointed promotion of the issue in the sector.

Scientists have encouraged research on climate change and increased preparedness since the early
1990s, and in the late 1990s and early 2000s the KSLA served as an arena for building an academic
advocacy coalition for adaptation. However, the scientists’ concerns were not shared by the forestry
industry or government agencies at the national and local levels. A broader advocacy coalition only
emerged after the storm Gudrun and the establishment of the Commission on Climate and Vulnerability
(See Table 1).

Third, according to Hypothesis 3, events influenced the integration of adaptation issues. External
events have raised the profile of adaptation in the forestry sector. The storm Gudrun in particular, with
its extensive damage to forests, significantly increased awareness of climate change impacts and
adaptation needs within the forestry sector, and it added legitimacy to the efforts of advocacy coalitions
to put adaptation on the forest policy agenda. Local and international developments, such as reoccurring
floods in Sweden and the increased adaptation focus of the IPCC, stimulated the Commission on Climate
and Vulnerability as well (The influence of the IPCC has parallels with epistemic communities as
described by Haas [99]). Although these external events triggered learning and policy change, they did
not affect policy core beliefs enough to fully integrate adaptation concerns into forestry policy. In
addition, the slow progress that has occurred needs to be understood in the broader context that we
discuss below.

Fourth, in agreement with Hypothesis 4, different types of learning processes have been influencing
the adaptation integration processes in different ways. We give examples of two types, double loop and
single loop learning. First, a key step in the adaptation learning process which played out on the national
level and later spread into the forest sector was the recognition that mitigation and adaptation are not
necessarily conflicting issues. While academics realised this much earlier, it was not until 2007 that this
idea began to take hold within the Swedish forestry community. This opened the door for a more diverse
debate on how far Swedish forestry practices should change to capitalise on opportunities and to reduce
the risks associated with climate change. The acceptance of adaptation as possible and legitimate
alongside mitigation indicates that the old national-level policy core beliefs had given way for new ones
related to adaptation. This is an early sign of double-loop learning, or learning across rival advocacy
coalitions. This emerging learning process has, according to our analysis, been facilitated by the public
debate initiated by the national Commission on Climate and Vulnerability. On a forestry subsystem level
this learning process also resulted in agenda setting favouring adaptation. While it did not change the
core beliefs of key advocacy coalitions, it nevertheless helped a continuous dialogue emerge.

While acknowledgement of adaptation needs across the forestry sector has put adaptation firmly on
the policy agenda, cognitive path dependencies appear to still hinder further progress. As of 2012 there
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was still a perceived conflict between the key coalition actors: those who want to maintain high levels
of production, arguing that the best response to uncertainties about future climate change is to “wait and
see”, and those who want to take adaptation actions that protect biodiversity only.

A second type of learning process that influenced the integration of adaptation was single-loop
learning facilitated by arenas. Arenas for multi-stakeholder deliberation and learning on adaptation have
been important in Swedish forestry policy responses to climate change. The KSLA and the Commission
on Climate and Vulnerability played key roles in creating such arenas. The KSLA’s seminars and
committee created a space for scientists to meet, debate, and share and co-create knowledge. The
commission had a similar function, but expanded the production of knowledge by inviting key and rival
advocacy coalitions to participate in public debate.

These arenas were part of the many processes that aided the acceptance of adaptation within the
forestry sector. In particular the public debate following the commission facilitated sufficient
cross-coalition learning for a wider acceptance of adaptation next to mitigation. It also indicated some
of the conditions for successful cross-coalition learning outlined by ACF, i.e., the involvement of all
relevant stakeholders facilitated by a neutral policy broker [28,32]. Nevertheless, the exploration of
adaptation concerns has been hindered by the dominance of the belief that high forest yields should be
the priority, and by the conflict with advocates for biodiversity protection. Only minor advances in the
policy process at the subsystem of forestry policy seem to have occurred, resting solely on what Argyris
and Schon calls single-loop lessons.

Table 1 shows how our key observations fit within the key ACF concepts analysed in a twofold
manner. First, it shows how the key coalition actors in the forestry subsystem have reacted to the growing
adaptation debate and how their response has created barriers to and opportunities for adaptation.
Second, it shows how the adaptation coalition has emerged and gained increased public recognition in
reaction to learning activities and events. Our findings indicate that the core value in the adaptation
coalition remains stable over time.

When relating our findings to previous ACF-literature on forestry, our findings indicate no notable
conflict with the definition of the production coalition and the environmental conservation coalition
made by more thorough ACF studies [25,26] summarised in Section 3.1. Table 1 indicates that the key
coalition actors visible in our analysis were fewer, but still part of the key coalition actors identified by
Hysing and Olsson [26]. Similar to the findings by Winkel ef al. [27] in his case study on the German
forest sector and in other cases to which he refers (see p. 383), we find that the core value of key
coalitions remains stable over time. In addition we share the finding of incremental learning and strategic
adjustments in framing related to the new issue at hand. In our case, such learning and reframing
activities were triggered by the storms and the Commission on Climate and Vulnerability (see Table 1).
The stability in key values implies that the critique of ACF—that it is too rigid for analyzing policy
processes—does not hold in these particular forestry cases.
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Table 1. Summary of barriers to and opportunities for integrating adaptation in the Swedish forestry sector according to key ACF concepts.
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*Selected environmental Early climate change orests ol K e fi ioati Barri
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vulnerability related negative effects such as outbreaks of pests and bugs
. Key Learning
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Coalition Key Coalition actors Key Value Priority Activities/External Effect on Adaptation Coalition and Measures
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KSLA Climate and Forest Scientifi ity in the field of climate ch f dantati liti
i i cientific community in the field of climate change forms adaptation coalition
Adaptation required to |~ o y g p
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Swedish Forest Agency

Storms and Commission
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Increases public urgency for adaptation and results adaptation related activities

and initial policy measures executed by the Swedish Forest Agency and others.
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Winkel et al.’s [27] study on the introduction of sustainability issues in German forestry showed that
such incremental learning led to the development of new policies and guidelines that combined polarized
values. A comparable policy development pattern is visible in the Swedish case (see Section 3.1). As a
result Winkel reports that the policies and guidelines were sometimes unclear or contradictory, leading
to legal debates. Nevertheless, they led to increased integration of sustainability issues in the forestry
sector, although in different ways by different actors. Similar findings are found in De Koning
et al.,’s [100] study on the effects of the climate adaptation debate on the EU Natura 2000. They stress
that actors with polarized perspectives may by means of shared strategies, or storylines about problems
and solutions, realize policy change without fully agreeing or understanding each other. Offermans and
Corvers [101] even argue that such shared strategies can lead to socially robust action, e.g., policy plans
or strategies, which is able to preserve support despite changing views and circumstances.

Our analysis shows that the Swedish environmental conservation coalition has applied such framing
strategies on adaptation to a larger extent than did the production coalition (see Table 1). While
international cases [102] show that the forest industry could use climate adaptation to argue for increased
production, key actors in the Swedish production coalition so far show limited interest in and initiative
for such strategic adaptation framing.

These findings lead us to conclude that alternative understandings of adaptation may co-exist and
evolve into policies and practice in parallel through incremental learning. However, from a policy
perspective we still believe in the promotion of learning processes across coalitions. Adaptation policies
with wide support of key advocacy coalitions are likely to become more consistent, have greater effect,
and be more sustainable. After all there is more evidence for sustainable effects of such learning in the
ACF and learning literature e.g., [34,35,103—105] compared to the incremental learning strategies
presented above.

To sum up, our findings are very much in line with the main ACF assumptions part of our hypotheses,
e.g., that there is the need for: (i) apt advocacy coalitions that have the appropriate resources to influence
policy; (i) events creating opportunities for such influence; and (iii) suitable learning processes for
change in policy core beliefs to come about. However, policy core beliefs were not only barriers to policy
change as a result of ignoring or resisting the influence of new beliefs. The nature of the policy debate
between the key coalitions and related policy core beliefs, e.g., the conflict between production versus
environmental conservation beliefs, implied that the influence of the new beliefs on policy remained
limited. Hence, with this work we propose a new hypothesis to be explored more thoroughly in future
ACF analyses: The nature of the policy debate can provide barriers for policy change.

5. Conclusions

Our analysis of the evolution of climate change adaptation concerns in the Swedish forestry debate
and policy from 1990 to 2012 indicates that integration of adaptation concerns has been slow and limited
in its scope.

The message from the ACF literature is that incremental learning within coalitions, so-called single
loop learning, (i.e., correcting errors from routines) is not sufficient to bring about long-term change
in policy framing and policy directions. Earlier work testifies to the importance of cross-coalition,
double-loop learning (i.e., examining and questioning existing values and policies), to bring new, often
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competing issues and priorities into the Swedish forestry discourse and policy agenda. Stimulating the
latter is crucial to promote a more fundamental shift in the governance structures that appear ideal for
recognizing adaptation needs and for building adaptive capacity to climate change within the sector. For
this reason, based on our study we do not consider the learning pattern to date within Swedish forestry,
dominated by incremental single-loop learning, to be sufficient to change the current policy direction.

Despite this, our results indicate that there has been an increasing recognition in recent years of the
value of adapting to climate change, alongside other forestry objectives, within the Swedish forestry
sector. For instance, adaptation has become an integral part of the advisory and information activities of
the Swedish Forest Agency, and these activities have gained further momentum as a result of the Rural
Development Programme. Climate change now also features more prominently in the advice on planting
and forest management given by the Forestry Research Institute of Sweden and forest owner
associations. Additional policy advances have been made as a result of the government assignments
following the recommendations of the Commission on Climate and Vulnerability, such as the various
measures for researching and monitoring the effects of climate change, and an early warning system for
severe weather events see [91,95]. An activity of particular interest is the ongoing work by the SLU and
the Swedish Forest Agency to bridge bioenergy and natural conservation interests into one advisory and
support system see [83] considering that these conflicting interests previously have hampered the
integration of adaptation issues in the forestry debate and policy.

Still, whether the extent to which adaptation concerns have been translated into policy is sufficient is
open to debate. Policymakers need to continue to learn from one another and to create opportunities for
different perspectives to be heard. This lends support to other studies which point at the limited number
of private forest owners who acknowledge climate change as a serious risk [18], and their inadequate
capacity to adapt to climate change due to other increasingly pressing socio-economic challenges [19].
Policymakers need to consider an approach to protecting the future that integrates a range of economic,
social, cultural and environmental interests tied to forests, not only dominant interests such as forest
yields and biodiversity. In this way, new sustainable policy pathways can be developed.

Some may argue that resistance to adaptation within the Swedish forestry sector is justifiable because
the sector has bigger challenges on which to focus or simply because there are alternative views on
climate vulnerability. After all, the Commission on Climate and Vulnerability [14] concluded that the
sector will be one of the least harmed by climate change in Sweden, and may even benefit due to the
expectation of increased forest growth. However, even harnessing benefits from climate change will
require adaptation, especially since these opportunities will inevitably be accompanied by increased risks
to the economy of the sector. Example of risks that the Swedish Forest Agency [67] see necessary to
adapt to are increased pests, pathogens and heavy shifts in temperature causing forest damage. Other
risks are increased wind fellings and increased difficulties in logging and transportation due to reduced
ground frost. Hence, a continued focus on the development of adaptation measures for forestry policy
and practice will be essential.

It is reasonable to believe that responding to climate change will continue to be an important issue
for forestry for decades to come, in Sweden as well as internationally. The future will reveal how climate
change is taken into consideration in the forthcoming National Forest Programme that may be launched
as early as 2016 [106]. A key lesson from our study is that barriers can be overcome, as proven by the
growing recognition of climate change mitigation and adaptation as complementary not conflicting.
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Another lesson is the importance of a strong advocacy coalition with influential actors and strong leaders
to further policy integration. Policymakers and authorities worldwide can stimulate the formation of such
coalitions by taking a clearer position and promoting strategic action on adaptation through investment,
regulation and provision of advice.

At this stage of integrating adaptation in the Swedish forestry sector, continued cross-coalition or
double-loop learning in multiple stakeholder arenas seems to be a promising strategy in the new era after
the Commission on Climate and Vulnerability process. As the need for adaptation develops in the
coming years, organizations and policy-makers will continue to play an important role in setting up and
nurturing such spaces for deliberation and learning.
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