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Abstract 

The challenges for adapting society to the consequences of climate change are 
many and stem from inter alia the uncertainty regarding climate change and its 
potential effects, access to knowledge, technology and economic resources, as 
well as infrastructural, institutional, social and cognitive factors.  

This thesis analyses how societal adaptation processes in public and private 
sectors at the regional to local level in Sweden are enacted. The thesis pays 
particular attention to critical factors that constrain or enable adaptation by 
focussing on: who are the stakeholders, how do different stakeholders perceive 
their capacity to adapt, and the role of stakeholder interaction in facilitating 
adaptation processes.  

A combination of two analytical perspectives is used where one is based on key 
concepts within adaptation literature, and the other draws on boundary crossing 
and transdisciplinary knowledge production (stakeholders, adaptive capacity, and 
science-based stakeholder dialogues). The study is conducted within the scope of 
two overall case studies of local adaptation processes within an urban region, and 
a land-use based sector, the private forestry sector. The cases are setting the scene 
for the collection of empirical material which is achieved through qualitative 
methods, primarily focus groups discussions with local and regional, public and 
private stakeholders with an interest in, and responsibility for adaptation. The 
focus groups meetings are organized as a series of meetings to which different 
participatory techniques are applied. The study also builds on a comprehensive 
stakeholder mapping.  

First, the results suggest a systematic method for identifying stakeholders in 
adaptation research, policy, and planning applicable in both sectors and regions 
that combines top-down knowledge with experience and knowledge based on 
bottom-up processes. Second, the analysis of perceived adaptive capacities reveal 
several facilitating and constraining factors that relates both to the characteristics 
of climate risks, experience of climate variability and extreme weather events, and 
responsibility- and decision-making structures. Third, the analysis of the 
interaction between local experts and scientists show that there is potential for the 
boundary spanning function of stakeholder dialogues in facilitating adaptation 
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through stimulating questions and sharing different knowledge bases and 
experiences among the participants. However further attention needs to be taken 
to the institutional environment and the role of so called anchoring devices that 
help local experts to contextualise, discus and thus anchor scientific knowledge in 
their own decision-making context. In conclude that there are both commonalities 
between adaptation processes in the two case studies and some marked 
differences, e.g., regarding the concept of adaptation, what type of adaptation 
actions that are identified, the perceived opportunities for adaptation and degree of 
complexity.  

Keywords: adaptation processes, adaptive capacity, climate change, forestry, 
participatory methods, perceptions, private and public organizations, risks, roles, 
science-practice, stakeholder dialogues, stakeholders, Sweden, transdisciplinarity, 
urban regions 
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1 Introduction 

In recent decades, climate change as a global environmental problem has received 
considerable attention from international and national policy- and decision-makers 
around the world. The question of how to mitigate greenhouse gas (GHG) 
emissions to the atmosphere has been widely discussed and a number of strategies 
have been developed to reduce fossil fuel use and develop alternative energy 
sources. However, in line with observed changes in climate, it has also been 
increasingly recognized that human and natural systems will have to adapt to the 
consequences of a changing climate. Mitigation and adaptation are indeed 
interrelated (Klein et al., 2007; Swart & Raes, 2007), yet the focus of this thesis is 
primarily on societal adaptation processes.  

According to the Intergovernmental Panel on Climate Change (IPCC, 2007a), 
climate change is expected to result in both more frequent and more intense 
extreme weather events as well as gradual long-term changes that increase the 
pressure on already vulnerable systems and regions. Furthermore, societies have 
become more vulnerable to extreme weather events. In some cases, climate 
change may bring more favourable conditions and new opportunities. To avoid 
the adverse impacts of climate change and to exploit any new opportunities it may 
engender, the importance of adaption has been acknowledged.  

Throughout history, natural and human systems have always developed strategies 
to cope with and make best use of their surrounding climatic conditions, with 
more or less success. Even though we are all in one way or another affected by 
weather and climate variability, regions, sectors and businesses, groups of people, 
and individuals are differently vulnerable to climate impacts due to their particular 
exposures to climate-related risks, use of and dependency on climate resources, 
and decision-making time scale. The capacity to adapt is also influenced by both 
climatic and non-climatic factors such as access to resources, technology, 
knowledge, and social features (Adger et al., 2007; Smit & Pilifosova, 2001). In 
global terms, Sweden along with the other Nordic countries are assessed as having 
high adaptive capacity (O'Brien et al., 2004; Yohe et al., 2006). However, as has 
been demonstrated in much adaptation research, having the capacity to adapt does 
not automatically translate into adaptation action. 
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Climate change as a phenomenon is abstract and complex. As such, it is subject to 
various interpretations and understandings, which is why stakeholders at various 
decision-making levels have diverse views of the need for adaptation and of the 
adaptation actions that should be taken and by whom. How and why adaptation 
processes are instituted thus depend on how the problems and the opportunities to 
take action are perceived (Grothmann & Patt, 2005. Climate change is seldom the 
single driver that initiates and stimulates adaptation considerations, but often does 
so in combination with experience and coincidences that trigger and motivate 
action (e.g., Biesbroek et al., 2010; Tompkins et al., 2010). In the words of 
Lorenzoni et al. (2007:66), adapting to climate change can be characterized as a 
“wicked” issue that “represents a showcase of conflicting values and epistemic 
authorities; they are at the centre of a contentious issue definition process 
involving multiple actors and knowledge systems, in part shaped by societal 
choice and market imperatives”.  

The impacts of climate change are heterogeneous and transboundary, crossing 
both sectors and regions; the European Environment Agency (EEA, 2008), among 
others, accordingly emphasizes the need to integrate adaptation into all relevant 
sectors, such as water management, agriculture, forestry, health, energy, transport, 
tourism, and biodiversity management (see also Schneider et al. 2007). It has also 
been proposed that adaptation should be considered across sectors at a range of 
societal levels from the local to the international. Adapting society to climate 
change is thus dependent on both the private sector having the capacity and 
resources for needed experimentation (e.g., new technologies) and the public 
sector developing supportive institutional structures that stimulate adaptation 
initiatives (Patt, 2009). So far, most adaptation efforts are identified within the 
public sector particularly in local governments at the municipal level and non-
structural interventions at higher governance levels (e.g., Tompkins et al., 2010; 
Ford et al., 2011) or private–public sectors such as water (Berkhout, 2012).  

Taken together, climate change and climate change adaptation (CCCA) could be 
seen as exemplifying a transdisciplinary problem that is not confined by 
disciplinary boundaries and that needs to be addressed by people both inside and 
outside the scientific community (Hinkel, 2008). To this end, participation and 
communication between stakeholder groups are believed to increase the 
robustness of research results and decisions, and thus contribute to more effective 
adaptation (Conde & Lonsdale, 2004; McCarthy & Martello, 2005; Welp et al., 
2006a; Willows & Connell, 2003). Local practitioners possess specific knowledge 
bases and experiences of context-specific conditions that are important to consider 
when assessing climate impacts, vulnerability, and adaptation. As concluded by 
the IPCC (Carter et al., 2007:162): “To gain trust and improve decisions, 
awareness-building and dialogue is necessary between those stakeholders with 
knowledge to share (including researchers) and the wider public”.  
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To advance our understanding of societal adaptation to global environmental 
change in developed nations, this thesis will analyse adaptation processes among 
local and regional stakeholders involved in the public and private sectors in 
Sweden.  

1.1 Aim and research questions  
I acknowledge that climate change impacts are heterogeneous and transboundary, 
that adaptation to climate change is a continuous process contingent on, and 
affected by, factors that are exogenous and endogenous to society, and that 
stakeholder knowledge and dialogue are central to adaptation processes. 
Accordingly, the specific aim of this thesis is to analyse how climate change 
adaptation (CCA) processes are enacted from a regional and sectoral stakeholder 
perspective. I focus on three components of adaption processes: who are the 
stakeholders, how do different stakeholders perceive their capacity to adapt, and 
the role of stakeholder interaction in facilitating adaptation processes. Notably, 
this focus enables me to illustrate critical factors that constrain or enable local 
adaptation in two different contexts: one spatially defined case study of adaptation 
in an urban region, and one sectorally defined case study of adaptation in the 
private forestry sector. 

These cases are appropriate for my study for several reasons, both cases have high 
generic adaptive capacity and a need for adaptation considerations has been 
identified. However, I assumed that the challenges for adaptation might differ 
between spatially organised adaptation processes and sectoral adaptation 
processes. Hence, the value of this comparison is that the roles and capacities of 
private versus public stakeholders could be assumed to diverge. The two cases 
also enable me to analyse the various perspectives on and the complexity of CCA 
processes in the private and public sectors. To accomplish the aim, I will address 
three research questions: 

1) On what basis can stakeholders in adaptation processes be identified? 
(Paper I) 

2) What are the perceived adaptive capacities of different stakeholders in the 
urban region and forestry sector, respectively? (Paper II and III)  

3) Whether and how can science-practice interactions in the form of science-
based stakeholder dialogues contribute to translating adaptive capacity into 
adaptation action? (Paper IV)  

My general research approach is thematic and problem based. This means that the 
central questions addressed emerge from the formulation of a social problem 
rather than being generated by an internal question within a specific scientific 
discipline (Hirsch Hadorn et al., 2008; Robinson, 2008). Consequently, the 
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analytical framework for analysing adaptation processes spans several research 
traditions and builds on two strands of research: one drawing on bottom–up-
oriented adaptation research and literature grounded in the IPCC adaptation 
framework, and literature on transdisciplinary knowledge production.  

The two case studies set the scene for the collection of empirical material and 
provide the overall framework that will guide and delimit the scope of the thesis 
spatially and sectorally. The spatially defined case study is represented by the 
Stockholm region and the sectorally defined study by the Swedish forestry sector. 
These cases are also used as platforms for dialogue and communication, linking 
researchers and stakeholders for the purpose of knowledge exchange and for the 
study of various aspects of adaptation within the climate Mistra-SWECIA 
research programme (Larsen et al., 2012; Mistra-SWECIA, 2007).  

The aim of the thesis is approached primarily through analysing qualitative data 
from focus group discussions with local and regional stakeholders in public and 
private sectors with an interest in and responsibility for adaptation in the 
Stockholm region and the forestry sector. To identify who is concerned with 
facilitating and implementing adaptation in Sweden, as a whole and in the 
Stockholm region as well as in the forestry sector and to collect institutional 
background knowledge of adaptation relevant to the cases, as well as identify and 
select focus group participants, a comprehensive stakeholder mapping is 
conducted in the planning stage and during the research process. The mapping is 
also used as an empirical foundation to address the first research question about 
how to identify CCA stakeholders.  

The research questions are addressed differently in the four constituent papers of 
the thesis. Paper I addresses the identification of CCA stakeholders, focusing on 
developing a method for identifying and selecting such stakeholders in the context 
of CCA research, planning, and policymaking. Papers II and III primarily address 
the question of perceived adaptive capacity, starting from the literature on 
adaptive capacity and organizational CCA processes. Paper II focuses on 
identifying specific factors that constitute adaptive capacity as identified by urban 
stakeholders. The paper identifies stakeholders involved in CCA and discusses 
stakeholder perceptions of the risks of and constraints on CCA. Paper III looks at 
CCA processes in Swedish forestry and analyses the relevance of direct 
experience of extreme weather-related events and perceived ability to adapt how 
these factors influence the perceived CCA space. Paper IV analyses science-based 
stakeholder dialogues and critically assesses whether and under what 
circumstances such dialogues are useful CCA tools. To this end, a different 
approach was applied by focusing on the interaction and co-construction of 
knowledge between focus group participants. To complement these studies, some 
of the results and participatory techniques were also tested on a case study of 
CCA and vulnerability in the lower Göta Älv catchment area (see Paper I and II). 
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In the thesis I approach CCA as a process by which different stakeholders at 
various levels respond to the indirect or direct effects of climate change by either 
enhancing their capacity to adapt or delivering adaptation action (e.g., Adger et 
al., 2007; Füssel & Klein, 2006). O’Brien et al. (2006) emphasize that climate 
adaptation is a social processes shaped by for instance human values and needs, 
yet there is often a focus on technical solutions which indeed also is necessary but 
seldom the only factor that determines climate response. Consequently, this study 
focuses on communicative aspects of adaptation, in the sense that it addresses on 
stakeholders involved in adaptation, how their perceptions are formulated and the 
interaction of stakeholders. There are also other critical factors in adaptation 
processes, such as institutional, economic and legislative features that constitute 
an important context for the adaptation processes in my study. To analyse them 
systematically is however not part of my aim.  

The primary level of analysis is put on the local level. As the impacts of climate 
change and vulnerability are context specific the local level has been identified as 
important for implementation of adaptation strategies (Aall et al., 2012; Bulkeley 
& Betsill, 2005; Füssel & Klein, 2006; Granberg & Elander, 2007; Keskitalo & 
Kulyasova, 2009; Næss et al., 2005; Storbjörk, 2007; Wilson, 2006). In this local 
context, organisations are central considering that these as actors will be those 
who actually chose and enact adaptation strategies (Berkhout, 2012). 
Organisations are here defined as “collectivities of actors whose activities are 
coordinated within definable social units to achieve certain common goals” 
(Berkhout, 2012:91). This broad definition allow for inclusion of households, 
private sector, public-private organisations, public organisations, civil society 
organisations and individuals operating in the “context of an organization” 
(Berkhout, 2012:91), that is different stakeholder groups that may have direct or 
indirect role in adaptation processes. 

In sum, the focus in this thesis is on how different stakeholder groups operating 
within the context of urban regions and forestry perceive various aspects related to 
climate adaptation and how these perceptions influence the overall conditions for 
adaptation. Even if the participants represent different stakeholder groups I do not 
claim the results to be valid for all “municipalities” or all “private forest owners” 
(cf. Wibeck 2002), again, I see them as different actors in differing decision-
making contexts.  

1.2 Outline of thesis 
This introductory chapter is followed by Chapter 2, which briefly examines how 
the issue of CCA has developed in international and national policies. In this 
chapter I also introduce the empirical cases and previous research into CCA 
processes. In Chapter 3, I outline the analytical departure points and key concepts 
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that have been central to my analysis of CCA processes and transdisciplinary 
knowledge production. The chapter ends with a summary of the framework of 
analysis. Chapter 4 describes the methodological approach and how the research 
process was carried out. Chapter 5 presents and discusses the main results of 
Papers I–IV in relation to the three research questions; I focus on identifying 
stakeholders in adaptation processes, perceived adaptive capacity, and how 
stakeholder dialogues can help transform adaptation into action. Finally, in 
Chapter 6, I summarize the main findings of this thesis regarding how CCA 
processes are enacted. 
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2 Policy context and background 

In this section I will present a brief overview of the international and national 
CCA policy context and of how both policy and research have developed since 
the early 1990s in conjunction with the United Nations Conference on 
Environment and Development (UNCED) in Rio de Janeiro, Brazil. I will also 
introduce the case studies, present previous research into CCA processes, and 
discuss how this thesis fits into the broader context of adaptation policy and 
research.  

2.1 International policy context 
CCA is a growing research field attracting increasing attention in both research 
and policy-making at the global to local levels. This thesis traces the use and 
interpretation of the CCA concept since the 1992 United Nations Framework 
Convention on Climate Change (UNFCCC), which was part of the UNCED, up to 
early 2013 (e.g., Burton et al., 2002). During UNCED, issues such as 
environmental protection related to socioeconomic development were addressed 
and the concept of sustainable development was broadly launched from the local 
to global scales. In addition, new governance structures emphasizing participation 
and stakeholder involvement in managing global environmental problems were 
promoted (e.g., Thompson Klein, 2001) 

In line with the development of climate change research, the focus of adaptation 
research and policy has changed. From initially being viewed as controversial, it 
is now widely accepted that some adaptation is inevitable and that adaptation must 
complement mitigation efforts (Burton et al., 2002; Parry et al., 1998; Pielke et 
al., 2007; Schipper, 2006). Early adaptation research adaptation research came to 
be largely oriented towards mitigation policy (Burton et al., 2002; Schipper, 2006) 
and focused on assessing climate impacts to establish the amount of GHG 
emissions that could be accepted while avoiding “dangerous” climate change 
(Smit & Wandel, 2006). 

In the first decade of this century, adaptation started to attract greater attention in 
the international policy arena and the focus shifted from climate impacts to 
vulnerability and the identification of adaptation options (Burton et al., 2002; 
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Burton et al., 2007; Smit et al., 1999; Smit et al., 2000; Smit & Wandel, 2006). 
This increased emphasis on adaptation was identified by Pielke et al. (2007) as 
due to three factors: increasing pressure from developing countries, which are 
most vulnerable to climate change impacts; stronger evidence for, and observed 
impacts of, climate change; and a recognized time lag before seeing the effects of 
current efforts to reduce GHG emissions in combination with the insight that the 
Kyoto Protocol would have little effect on total GHG emissions (Parry et al., 
1998; Pielke et al., 2007; Schipper, 2006). Climate change and adaptation also 
became integrated into a wider discourse on sustainable development in which 
“adaptation describes a much broader range of actions that make societies more 
robust to changes, including, but not limited to, those caused by climate change” 
(Pielke et al., 2007:567).  

CCA also started to attract increased attention in developed countries, where it 
had been a lower priority than in developing countries (Schipper, 2006). This was 
due to several factors, for example: several damaging extreme weather-related 
events, such as the heat wave in France (2003), hurricane Katrina in the USA 
(2005), and the storm Gudrun that struck Sweden and northern Europe (2005), 
which opened people’s eyes to society’s vulnerability to current climate 
variability; the IPCC’s Fourth Assessment Report, which was launched in 2007 
and reiterated previous findings that there is strong evidence for anthropogenic 
climate change and severe impacts on natural and social systems (IPCC, 2007a); 
and the Stern Review (2007), which linked climate impacts to costs. 

This increased interest can be seen at the European level. The UK was one of the 
first countries to start considering CCA. In 1997, the UK government established 
the UK Climate Impacts Programme (UKCIP) to assess and prepare for the 
impacts of climate change in the UK. UKCIP has since developed tools and 
frameworks for assessing climate risks and for implementing adaptation strategies 
in order to build adaptive capacity and facilitate adaptation (Hedger et al., 2006; 
UKCIP, 2011; West & Gawith, 2005). Two special features of UKCIP are how it 
communicates CCA and how it facilitates interaction between actors through the 
establishment of partnerships between researchers and policy-makers in sectors 
and regions (Hedger et al., 2006). As framed by Lorenzoni et al. (2007), UKCIP 
can be seen as a boundary organization that links science, policy, and practice. In 
2011, the commission of UKCIP changed, and the UK Environment Agency took 
over much of the responsibility for CCA in England (Rayner, 2012). 

In 2007, the European Commission (EC) formulated a Green Paper on adaptation 
(EU, 2007), which was followed by a White Paper in 2009, including a 
framework for reducing vulnerability to climate impacts in Europe (EU, 2009). 
Currently, a central adaptation strategy and a strategy for the Baltic Sea region are 
under development in the EU (Glaas & Juhola, 2013). In addition, several national 
adaptation strategies (NASs) have been developed in European countries to 
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facilitate the implementation of adaptation (Biesbroek et al., 2010). Finland for 
example, was one of the first countries in Europe to develop a NAS to strengthen 
its adaptive capacity. As I will discuss further in the next section, Sweden does 
not have a NAS as such, but the final report by the Government Commission on 
Climate and Vulnerability (henceforth, “the Commission”) (SOU 2007:60) and 
the ensuing Climate Bill (Prop. 2008/09:162) represent the main documents 
guiding CCA work in Swedish sectors and regions (Keskitalo, 2010). 

Nevertheless, recent reviews of intentional adaptation actions indicate that few 
studies report the actual implementation and delivery of adaptation measures; 
instead, studies identify a tendency towards activities to build adaptive capacity 
rather than concrete adaptation actions as such (Berrang-Ford et al., 2011; Ford et 
al., 2011). Generally, studies also demonstrate that the public sector has so far 
been the most active sector in CCA (Ford et al. 2011; Tompkins et al. 2010). As I 
will outline in the next section, Sweden has largely followed this pattern, 
developing a climate scenario and impact knowledge base as well as creating 
required organizational and institutional structures (Biesbroek et al., 2010; 
Keskitalo, 2010; Uggla, 2009). However, this thesis was carried out during a time 
when several key events related to climate adaptation occurred in Sweden and the 
international arena. The interest for adaptation has been augmenting both in 
research and policy-making. 

2.2 National policy context 
In this section I outline the main events and key policy initiatives regarding 
climate adaptation in Sweden which will serve as a background to the case studies 
in this thesis, the Stockholm region and the forestry sector. To this end I draw in 
part on the stakeholder mapping that was conducted during the planning phase of 
the research and other reports and research summarizing the development of 
climate adaptation policies in Sweden (Keskitalo, 2010; Knaggård, 2009; Rydell 
et al., 2010; Storbjörk, 2012; Uggla, 2009; Ulmanen et al., 2012).  

As outlined by Knaggård (2009) climate change has been on the political agenda 
in Sweden since the 1970’s although initially it was framed as an energy problem 
rather than a climate change problem as such. From 2002 and onwards, climate 
change started to get more attention and successively so did climate adaptation 
related issues. In 2004, a seminar was held at the Swedish Environmental 
Protection Agency (SEPA) where the Swedish Meteorological and Hydrological 
Institute (SMHI) presented results of the extent to which actors in Sweden were 
working with vulnerability assessments or adaptation (Storbjörk, 2012). The 
SMHI report by Rummukainen et al. (2005) concluded that there were yet few 
examples of adaptation measures and promoted the need for adaptation in 
Sweden. 
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The seminar led to the formation of a voluntary network by SEPA, SMHI, the 
Swedish Geotechnical Institute (SGI), the Swedish Rescue Service (RSV) – today 
the Civil Contingencies Agency (MSB), the Swedish National Board of Housing 
Building and Planning, which formed the basis of the ‘Climate adaptation portal’ 
(Klimatanpassningsportalen), hosted by SMHI (Storbjörk, 2012; Uggla, 2009). 
The portal has since then developed and is now run by the ‘National Knowledge 
Centre for Climate Adaptation’ (Nationellt kunskapscentrum för 
klimatanpassning) as a joint effort between thirteen different authorities with the 
aim of supporting adaptation work in Sweden (SMHI, 2013). The National 
Knowledge Centre was initiated by the Government in 2012 to develop and 
disseminate methods and experience of climate adaptation and climate effects, 
facilitate dialogue and interaction between actors as well as create forum for 
knowledge exchange through seminars and conferences and is one of the mist 
recent adaptation initiatives in Sweden (SMHI, 2013).  

The first political initiative in the field of adaptation in Sweden was the 
Commission appointed by the Government in June 2005 to map and assess 
Swedish sectors and regions’ vulnerability to extreme events and long term 
changes of climate change (Dir. 2005:80). During its work, the Commission 
interacted with a wide range of different stakeholders within the Swedish society 
and engaged expert knowledge from central and regional agencies, municipalities, 
businesses, research institutions, and ministries. Over 150 experts were engaged 
in three working groups representing, technical infrastructure and spatial 
planning; agriculture, forestry and natural environment and; health and water 
resources (SOU 2007:60). The scientific basis to the Commission was based on 
results from the Swedish Regional Climate Modelling Programme (SWECLIM) 
that had developed regional climate scenarios and knowledge on the impacts of 
climate change in the Nordic region and Sweden since 1996-2002, along with the 
Rossby centre at SMHI (Keskitalo, 2010).  

One important driver to the Commission, which particularly contributed to its 
structure and comprehensive character, was the storm, Gudrun (Knaggård, 2009; 
Uggla, 2009). The storm caused major damage to infrastructure and 
telecommunications, and had devastating effects on Swedish forests. 
Approximately 75 million m3sk (timber volume) of forest fell in Götaland which 
corresponds to one year of total felling in Sweden (Svensson et al., 2011). In 
addition to the storm, Sweden had since the beginning of the 2000s experienced 
several extreme weather events such as heavy rainfall leading to severe floods and 
high flows. Climate change thus started to be seen as a contemporary problem 
(Knaggård, 2009). In combination with experience of the extreme weather events, 
the information campaign by SEPA 2002-2003, and the Stern review that linked 
climate change impacts to costs, contributed to increase public and political 
awareness (Knaggård, 2009). Nilsson et al (2012) also mention the inclusion of 
adaptation-relevant information in national reports to the UNFCCC as an 
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additional factor that increased awareness and the need for a more coherent 
approach to adaptation in Sweden.  

In its final report, ‘Sweden facing climate change: threats and opportunities’ 
(Sverige inför klimatförändringarna: hot och möjligheter) in 2007 the 
Commission introduced and emphasised the need for adaptation to occur 
alongside mitigation and that this work should permeate all relevant sectors and 
regions (SOU 2007:60). The average annual temperature in Sweden is expected to 
increase by 3-5 °C until 2080 which in turn will result in changed patterns of 
precipitation and intensity and frequency of weather extremes. Consequently the 
future risk of floods, landslides and erosion will be enhanced, water quality in 
lakes and watercourses might decline, ecosystems in the Baltic Sea may change. 
Additionally there will be an increased risk for heat waves and the spread of 
infectious diseases. However, it is also foreseen that forest growth will be 
favoured while simultaneously risks of forest damage due to storms, insects and 
pathogens will increase (SOU 2007:60).  

The final report of the Commission was one of several inputs to the Government 
bill on climate change ‘An integrated climate and energy policy’ (En 
sammanhållen klimat- och energipolitik) (hereafter the ‘Climate bill’) where 
Sweden’s climate strategy and direction of climate policy was outlined (Prop. 
2008/09:162). Building on the suggestions made by the Commission the 
Government decided that the regional state actors, the CABs, should be 
responsible for coordinating and supporting climate adaptation at regional to local 
levels along with integrating adaptation concerns with the responsibilities of the 
sectoral authorities. Hence, rather than formulating a specific NAS, Sweden’s 
approach has been to mainstream adaptation into the existing regulatory 
framework and governance structures where municipalities have a key role for 
locally operationalizing adaptation concerns (Nilsson et al., 2012; Storbjörk, 
2012).  

As stated by the Commission (SOU 2007:60:29), “practical efforts will be largely 
implemented at local level, by individuals, companies and municipalities”. 
However, adaptation initiatives to date including the Commission and the Climate 
bill have focussed on public administration. The role of the private sector such as 
in industries and enterprises has received much less attention, with the exception 
of the insurance industry (Keskitalo, 2010). As discussed in Storbjörk (2012) 
critique against Sweden’s approach has also been raised where stronger national 
guidelines and clearer leadership have been demanded to increase the 
effectiveness of adaptation work and to facilitate coordination between actors and 
sectors.  

Moreover, as stated by Keskitalo (2010:204) the national focus regarding 
adaptation has been devoted to “distribution of responsibilities”, yet in addition to 
the Climate portal there have been other activities initiated to increase awareness 
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and to support adaptation. In 2006 the SEPA initiated the project ‘Climatools’ at 
the Swedish Defence Research Agency (FOI) to develop tools to support local 
adaptation (see www.foi.se/climatools). There are also a number of networks and 
centres with relevance for adaptation such as the above mentioned National 
Knowledge and the ‘Swedish national platform for disaster risk reduction’ 
(Nationell plattform för arbete med naturolyckor) which was established by the 
Government in 2007 and that is coordinated by MSB.  

All in all, after the Commission and the Climate bill, it can be argued that 
adaptation in Sweden entered a new phase of organisation and implementation of 
adaptation measures. During the research process, the division of responsibilities 
has been clarified and a large knowledge base on climate impacts and 
vulnerability has been developed. For example the CABs have to a varying extent 
been organising and structuring their work by performing inventories of needs and 
ongoing work at the municipal level together with regional impact and 
vulnerability assessments and seminars to promote dialogue and knowledge 
exchange among various stakeholder groups (see e.g., Rydell et al. 2010). 
However, the results in this thesis have to be understood in the context when 
climate adaptation was on the political agenda yet organisational and institutional 
structures were still under development. This has, as I will demonstrate had 
importance to the cases in varying degrees.  

2.3 Case study backgrounds 

2.3.1 The Stockholm region  
Urban regions and cities are multifaceted regarding climate change and are key 
both in mitigation and adaptation (Corfee-Morlot et al., 2011; Hallegatte & 
Corfee-Morlot, 2011; Hunt & Watkiss, 2011; Juhola, Haanpää et al., 2012). The 
specific characteristics of urban regions pose both challenges and opportunities 
for adaptation. Being centres of economic activity and development they have the 
position of being forerunners in adaptation while at the same time the wide range 
of activities and interests that need to be co-ordinated may constrain adaptation 
initiatives (Carter, 2011; Ford & Berrang-Ford, 2011; Winsvold et al., 2009). At 
the same time as the adaptive capacity of urban areas is assessed as being high (cf. 
Juhola, Peltonen et al., 2012) cities are also vulnerable to climate change because 
of their geographical locations, often in coastal areas, the risk of heat island 
effects, their complex web of infrastructure and buildings, and hard standing 
surfaces (Ford & Berrang-Ford, 2011; Winsvold et al., 2009).  

The Stockholm region is the political and financial centre of Sweden and with 
over two million inhabitants it is the most urbanized region in Sweden (Statistics 
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Sweden 2013). Within the County of Stockholm, there are 26 municipalities that 
differ both in size and socio-economic resources. The city of Stockholm is located 
at the main outlet of the large Lake Mälaren where it connects to the Baltic Sea 
via the islands in the archipelago.  

A recent report by the CAB of Stockholm (Östlund & Lagerblad, 2011) show that 
future climate change in the Stockholm region will become both warmer and 
wetter in comparison to today’s climate and weather variability. As shown in the 
report, these changes will lead to consequences such as heat waves, more 
favourable conditions for mosquitoes, ticks and bacteria, local floods from heavy 
rainfall and sea level rise, and changes in raw water quality. Sectors and areas that 
will be particularly affected are buildings and the built environment, technical 
supplies, electronic communications, transport infrastructure, health, rural 
businesses, tourism and biodiversity. 

Considering Sweden’s strategy to mainstream climate adaptation considerations to 
all relevant sectors and existing areas of responsibilities, and the role of the CABs 
in supporting and co-ordinating adaptation; the regional and local levels are 
important to adaptation in Sweden (Boverket, 2009; Prop. 2008/09:162; SOU 
2007:60; Westlin et al., 2012). Legislation relevant to adaptation among actors in 
Swedish urban regions primarily concerns spatial planning and the municipal 
responsibilities for analysing risks and vulnerabilities and preparing for accidents 
and extreme events (e.g., SKL, 2009). However, besides municipalities and the 
CABs having a key role for adaptation in Swedish regions there are other 
organisations at the regional level that also could be important i.e. regional 
government and bodies working with inter-municipal cooperation (Paper I). 
Moreover, in urban regions like Stockholm, there are several sectoral activities 
that cut across municipal borders and many of the municipalities cooperate and 
use common water, waste, energy and housing companies (Paper I). 

A study by SKL (2009) indicated that the majority of the Swedish municipalities 
take consideration to climate change in physical planning however as noted by 
Storbjörk (2012) the extent varies greatly over the country. Other studies have 
shown that even though municipalities increasingly pay attention to climate 
change most work so far has concerned mitigation related activities (Langlais et 
al., 2007). A regional study of adaptation in the Stockholm region also showed 
that climate change was on the agenda in all municipalities and that adaptation 
concerns were mostly developed in relation to floods and precipitation (RTK, 
2009). Moreover, as shown in a report by CAB of Stockholm (Gauffin 2011) few 
municipalities carry out explicit climate adaptation work to date but there are 
signs of climate adaptation considerations in relation to green infrastructure, 
increased water levels and flows, and surface water. As will be further developed 
in Chapter 5, there are also examples of municipalities that have worked with 
adaptation strategies and local risk and vulnerability assessments.  
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2.3.2 The Swedish forestry sector  
Being one of the most important economic sectors in Sweden (Forest Industries, 
2012; SOU 2007:60) and also highly sensitive to climate change (Lindner et al., 
2010), forestry is particular relevant to study regarding climate adaptation. As a 
result of intensive forest management and innovative technological development, 
the forestry sector in both Sweden and Finland is assessed as having high adaptive 
capacity in comparison to other European countries (Lindner et al., 2010). More 
than half of Sweden’s total land area is made up of productive forest land (SFA, 
2008; SLU 2012; SOU 2007:60). The Swedish forests have multiple functions and 
serve important roles from a biological, social and economic perspective. 
Historically, forestry has been dominated by production for industrial purposes 
although environmental considerations have gained increasing attention 
(Blennow, 2008; Hysing, 2009) (Blennow 2008; Hysing 2009). Currently, 
Sweden’s overall forest policy is guided by two objectives – environment and 
production (Prop. 1992/93:226). Moreover, the principles of Swedish forest 
policy emphasize forest owners’ responsibly to manage forests in dialogue with 
forest advisors (Blennow 2008; Boström 2003; Hysing 2009).  

The ownership of forests is fragmentary where half is in private hands (i.e. about 
335,000 individual forest owners) (SFA, 2008). Besides private persons the 
ownership structure can be divided into five additional categories: forest 
companies, state owned companies, the state, other private owners and other 
public owners (SFA, 2008). Forest companies are limited to a few who have large 
holdings (about a fourth of the total forest area). The largest single forest owner is 
the state owned company Sveaskog which holds about one seventh of the total 
forest area. The state, via the SEPA, the National Property board, the 
Fortifications Agency and others agencies, holds an additional although minor 
amount of forests, mainly in protected areas such as national parks and military 
land. A fifth category of forest owners is other private owners where the Swedish 
church is the main actor along with foundations, economic and non-profit 
associations as well as joint ownership associations, etc. The last category is other 
public owners that basically consist of Swedish municipalities and county 
councils.  

However, there are also other important actors in the forestry sector that are not 
necessarily forest owners but still have large interests in forests (cf. Keskitalo et 
al., 2011). Two examples are the saw- and paper mill companies. From a private 
owner perspective there are more actors that are likely to have important roles in 
the forestry sector such as the Federation of Swedish Family Forest Owners (LRF 
Skogsägarna) which is a national organisation that guards the forest owners’ 
interest from a national perspective. The association is divided into four regional 
associations that is, Södra, Mellanskog, Norrskog and Norra skogsägarna. Södra is 
the largest of the four associations and differs from the other organisations since it 
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owns export-oriented industries (Boström, 2002). However, forest owner 
associations are one of many organisations that offer forestry consultancy services 
to forest owners. Other organisations include the Swedish Forest Agency (SFA) 
and the Forest Society (Blennow, 2008) . 

As identified by Ulmanen et al. (2012) there are signs that climate change impacts 
have been on the agenda in the forestry sector since the late 1990’s however the 
main event that triggered the general awareness and prioritization of climate 
change was the storm, Gudrun in 2005 along with the initiation and work with the 
Commission, and the Climate bill As shown in Ulmanen et al (2012) the process 
of integrating climate adaptation in the national forestry discourse was initially 
driven by the research community. For example Skogforsk (the Forestry Research 
Institute of Sweden) introduced a “new strategy for breeding seedlings” in the 
beginning of the 1990’s and the Royal Swedish Academy of Agriculture and 
Forestry (KSLA) organized a seminar series in 1997 where climate change and 
potential risks for the forestry sector were discussed.  

However, the Commission concluded that adaptation measures are necessary in 
the forestry sector to reduce damage, preserve biodiversity and to enable 
exploitation of the potential increase in growth (Eriksson, 2007; SOU 2007:60). 
As a result of the Climate bill, the SFA has been instructed by the government in 
to make an overview of certain policies and recommendations in the light of 
climate change. In addition, the SFA has on behalf of the Government started with 
internal and external education in order to communicate climate adaptation in 
counselling activities, courses and daily activities (Ulmanen et al., 2012). 
However, a number of challenges for integrating climate change in forest policies 
are also identified such as conflicting interests (e.g., mitigation/adaptation, 
productivity/biodiversity; observation/prediction) (Ulmanen et al., 2012).  

2.4 Previous research on adaptation processes  
Climate change adaptation research has developed from top–down, mitigation-
oriented impact studies to bottom–up, transdisciplinary and integrated 
vulnerability assessments taking account of evaluation adaptation options (Burton 
et al., 2002; Burton et al., 2007; Carter, 2011; Eisenack & Stecker, 2012; Füssel & 
Klein, 2006; Schipper, 2006; Smit et al., 1999; Smit et al., 2000; Smit & Wandel, 
2006). In this study, I focus on the type of adaptation research that looks at 
practical adaptation initiatives and processes from a bottom–up perspective (Smit 
& Wandel, 2006). This research seeks a better understanding of local 
practitioners’ and experts’ experience and perceptions of climate change and of 
opportunities to adapt (Smit & Wandel, 2006).  

As pointed out by (e.g., Berrang-Ford et al., 2011) adaptation research has 
developed from conceptualizations of what adapting to climate change implies 
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theoretically (e.g., Smit et al., 1999; Smit et al., 2000; Smithers & Smit, 1997) to 
an increasing amount of empirical case studies where climate change is put in the 
broader context of other drivers of change and where local stakeholders’ 
experiences of adaptation are in focus (Smit & Wandel, 2006). A starting point in 
many of these studies is the link between adaptive capacity and adaptation, and 
factors that constrain or enable adaptation processes in practice. In this realm a 
number of studies are identified that address these issues through inter alia a focus 
on factors that affect the capacity to adapt; how adaptive capacity can be realized 
in practice; and what is involved in adaptation processes.  

First, a number of frameworks were developed to conceptualise the adaptation 
process and thereby facilitate analysis of critical factors involved in adaptation 
from an organisational perspective (Arnell & Delaney, 2006; Berkhout et al., 
2006; Eisenack & Stecker, 2012; Moser & Luers, 2007; Moser & Ekstrom, 2010). 
Common for these studies is that they start from the actual organisation where the 
adaptation processes are situated, rather than looking at specific climate impacts 
(cf. Berkhout, 2012). For example, Moser and Ekstrom have developed a 
framework to identify barriers to adaptation vis-a-vis different decision-making 
phases of the adaptation process (Moser & Ekstrom, 2010). Starting from business 
organisations, Berkhout et al. (2006) have developed a model of adaptation 
processes that build on theories of organisational learning and where signal 
recognition is critical part of the adaptation processes. Through a study of the 
water supply sector in the UK, Arnell and Delaney (2006) draw on this model and 
analyse the ways in which adaptation processes occur and the factors that 
constrain or enable organisations to adapt. However, the framework developed by 
Eisenack and Stecker (2012) differ in this regard by framing adaptation as actions 
and from that identify critical factors based on the different actors involved in 
adaptation.  

Second, there are studies that have focussed on institutional factors that affect 
how the capacity to adapt plays out at different levels, e.g., national to local, and 
within organisations (Burch, 2010a, 2010b; Ivey et al., 2004; Juhola, Peltonen et 
al., 2012; Measham et al., 2011; Næss et al., 2005; Pelling et al., 2008; Tompkins, 
2005; Wilson, 2006). A number of Swedish studies have for example addressed 
challenges to managing vulnerability and adaptation at the local level, and within 
municipal planning in particular, focusing primarily on institutional conditions 
and constraints (e.g., responsibility, knowledge use and integration, political 
priorities and conflicting interests, and coordination and cooperation both within 
municipal administrations and between sectors) (Glaas et al., 2010; Storbjörk, 
2007; Storbjörk, 2010; Storbjörk & Hedrén, 2011; Uggla & Lidskog, 2006; 
Uggla, 2009). There have also been studies that have analysed climate stressors in 
relation to socioeconomic stressors and how these may be incorporated into 
adaptation strategies (Hjerpe & Glaas, 2011). Other studies address CCA from 
multilevel governance perspective. Through a case study of the Västra Götaland 
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region, Keskitalo (2010) has analysed the development of adaptation policy and 
measures at the national, regional, and local levels in Sweden. 

A slight trend in the focus of adaptation research in the Nordic/Swedish context 
can also be identified. This is mirrored in a special issue of Local Environment 
(Aall et al., 2012) on local CCA in the Nordic countries which included studies of 
experience implementing adaptation measures in Norwegian (Dannevig et al., 
2012) and Danish (Lund et al., 2012) municipalities.  

Third, studies have addressed social and cognitive dimensions of adaptive 
capacity and adaptation rather than its technological, economic and ecological 
features (Adger, Dessai et al., 2009; Adger, Lorenzoni et al., 2009; Grothmann & 
Patt, 2005; O'Brien et al., 2006). Other studies in this area address the role of 
values, risk perceptions and understandings of climate change in shaping 
adaptation processes (e.g., Burch & Robinson, 2007; O'Brien & Wolf, 2010; Patt 
& Schröter, 2008; Weber, 2010; Whitmarsh, 2008; Wolf, 2009). Ryghaug and 
Solli (2012) have focused on perceptions and use of climate science among road 
managers within the Norwegian transport sector and how it affects the 
development of adaptation strategies. There have also been studies on the 
institutionalization of knowledge relevant to climate adaptation and how this 
affects adaptation decision-making at the local level (Nilsson et al., 2012) and 
how science may support policy makers (Tribbia & Moser, 2008) 

Finally, research on adaptation processes in Sweden has so far focused chiefly on 
the public sector and most of these studies in regions that have been exposed to 
extreme weather related events. Besides a number of studies in the forestry sector, 
less research has addressed private sector adaptation. One exception is a 
comparative study of adaptive capacity in the Swedish and Norwegian electricity 
sectors, analysing awareness of climate change and adaptation in four local grid 
companies (Inderberg & Løchen, 2012). There has also been a quantitative study 
of perceptions of climate change and impacts among enterprises in the tourism 
sector in northern Sweden (Brouder & Lundmark, 2011). Other sector-specific 
studies, although not focusing entirely on the private sector, have addressed the 
role of organizational learning in converting high generic adaptive capacity into 
concrete action. This was the focus of a case study of the water supply and 
wastewater (WW) sector in the Stockholm region (Rudberg et al., 2012). Through 
its empirical and theoretical focus, this study is directly connected to the 
Stockholm region case study in this thesis. 

Research into CCA processes in the Swedish forestry sector include quantitative 
studies of forest owners’ risk perceptions and belief in climate change and 
adaptive capacities and how these are linked to adaptation action (Blennow & 
Sallnas, 2002; Blennow & Persson, 2009; Blennow, 2012). Vulnerability and 
adaptive capacity in the forestry sector in northern Sweden have also been subject 
to integrated assessment (Keskitalo, 2008a, 2008b). These studies highlight the 
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importance of perceptions and local conditions (e.g., experience of extreme 
weather) as well as the link between climate change and socioeconomic change 
and how these factors influence the capacity to adapt. Lastly, focusing on CCA 
policy, Ulmanen et al. (2012) explore how adaptation concerns have been 
integrated into the Swedish forestry discourse in the 1990–2010 period. From a 
sustainable development perspective, there is also a large research programme, 
(Future Forests) that addresses challenges to the forestry sector including but not 
limited to climate change (Future Forests, 2012) 

In sum research into adaptation processes in Sweden and the Nordic countries as 
well as internationally has grown substantially, particularly over the last five 
years. My contribution to this literature is to empirically investigate enabling and 
constraining factors for enactment of adaptation processes among different 
stakeholders in both public and privately dominated sectors. This is achieved by 
employing same methodological procedure in two differencing case studies. 
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3 Analytical departure points 

To study how societal adaptation processes are enacted, I will use a combination 
of two theoretical perspectives, one drawing on bottom–up-oriented research on 
adaptation processes and literature grounded in the IPCC adaptation framework 
and the other based on transdisciplinary knowledge production. From these 
perspectives, I derive a number of concepts on which my analytical framework is 
built. The key concepts at the centre of the analysis are stakeholders, adaptive 
capacity, and science-based stakeholder dialogues. 

3.1 Conceptualizing climate change adaptation processes  
Adaptation to climate change is a rapidly developing research field that builds on 
various research traditions and disciplines and on a growing empirical base, which 
is why there is no coherent adaptation theory as such (see e.g., Arnell, 2010; 
Eisenack & Stecker, 2012; Preston et al., 2011; Vogel et al., 2007). Depending on 
the specific purpose, various theoretical approaches may be applied in adaptation 
research, contributing different pieces of the adaptation puzzle. Nevertheless, the 
general discourse on climate change emerging since the UNFCCC in 1992 and the 
IPCC Third Assessment Report (TAR) in 2001 identifies a framework for 
studying vulnerability, adaptive capacity, and adaptation that has been central to 
many adaptation studies, including this thesis. Against the backdrop of this 
framework, which I will examine further in this section, I will outline a model of 
adaptation process in organizations. 

3.1.1 Vulnerability and adaptive capacity 
The design of this study is based on the recognition that CCA is interrelated with 
the concepts of “adaptive capacity” and “vulnerability”. These two key concepts 
in the CCA literature have been examined in many adaptation studies aiming to 
identify those areas, sectors, and groups of people most vulnerable to climate 
change and where adaptation should be prioritized (e.g., Carter et al., 2007). 
Vulnerability and adaptive capacity can be seen as two sides of the same coin, 
adaptation measures being seen as manifestations of high adaptive capacity, 
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undertaken to reduce systems’ vulnerability (or to enhance their resilience) to 
climate change (Adger et al., 2007; Smit & Wandel, 2006). As demonstrated by, 
for example, Gallopín (2006) and Engle (2011), though vulnerability, adaptive 
capacity, and resilience are concepts that draw on different research traditions, 
there are many similarities between the concepts, even though the links are not 
always explicit. However, my primary analytical focus is on the relationship 
between adaptive capacity and adaptation through analysis of perceived adaptive 
capacity. 

Vulnerability generally denotes the function of a system’s exposure, sensitivity, 
and adaptive capacity (IPCC, 2001, 2007a; Smit & Wandel, 2006). Vulnerability 
is a much broader concept than that of the “impacts” of climate change (Füssel & 
Klein, 2006), here understood as the effects and consequences of climate change 
(See IPCC, 2001, 2007a, 2012). I indirectly use these three components of 
vulnerability in my study as contextual factors to define the empirical studies and 
as criteria for identifying and selecting stakeholders in adaptation processes.  

By exposure I refer to a system’s exposure to climate change due to its location in 
combination with the level of global climate change (Füssel & Klein, 2006). As 
defined by the IPCC (2001:987), exposure concerns: “the nature and degree to 
which a system is exposed to significant climatic variations”. Sensitivity, on the 
other hand, refers to the internal characteristics of the actual system and the 
degree to which it is negatively or positively affected by the impacts of climate 
change (Füssel & Klein, 2006; IPCC, 2001, 2007a, 2012). Adaptive capacity 
generally denotes a system’s ability to respond to climate change (Adger et al., 
2007; Füssel & Klein, 2006; Smit & Wandel, 2006). In the IPCC’s latest special 
report on extreme weather events and disasters adaptive capacity is defined as:  

The combination of the strengths, attributes, and resources available to an 
individual, community, society, or organization that can be used to prepare for 
and undertake actions to reduce adverse impacts, moderate harm, or exploit 
beneficial opportunities. (IPCC, 2012:556) 

The capacity to adapt depends on the specific context and thus differs around the 
world, between and within nations and even among social groups and individuals 
(Smit & Pilifosova, 2001; Smit & Wandel, 2006). These different scales of 
adaptive capacity are nevertheless interrelated, which is why in studies of 
adaptation it is important to consider the interaction between societal levels and 
how they influence each other’s abilities to adapt (e.g., Adger et al., 2005; Adger 
et al., 2007; Ford et al., 2010; Smit & Wandel, 2006; Turner et al., 2003). In the 
words of Adger et al. (2007:728), “there is limited usefulness in looking at only 
one level or scale, and … exploring the regional and local context for adaptive 
capacity can provide insights into both constraints and opportunities”. 
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As identified by Smit and Pilifosova (2001), the following generic factors 
determine the capacity to adapt: economic resources, technology, information and 
skills, infrastructure, institutions, and equity. From a national perspective, it has, 
for example, been argued that a high level of economic development leads to 
greater access to technology and resources to invest in adaptation (Adger & 
Vincent, 2005). However, it has been increasingly recognized that adaptive 
capacity is also determined by experience of weather-related events, knowledge of 
climate change and impacts, cognition, perceptions, and values (e.g., Adger & 
Vincent, 2005; Adger, Dessai et al., 2009; Adger, Lorenzoni et al., 2009; 
Grothmann & Patt, 2005; Juhola, Peltonen et al., 2012; Keskitalo et al., 2011; 
Næss et al., 2005; O'Brien et al., 2004; O'Brien et al., 2006; Storbjörk, 2010).  

As framed by Adger et al. (2007), adaptive capacity may be seen as a combination 
of generic and specific abilities to manage specific climate risks, a combination 
that affects the overall vulnerability to climate change. Even though adaptive 
capacity is critical to whether and how adaptation processes emerge, high adaptive 
capacity is seldom a sufficient condition for adaptation being developed and 
implemented (e.g., Adger & Vincent, 2005; Adger et al., 2007; Adger, Dessai et 
al., 2009; Burch, 2010a; Dannevig et al., 2012; Glaas et al., 2010; Ivey et al., 
2004; Moser & Ekstrom, 2010; Nilsson et al., 2012; Næss et al., 2005; O'Brien et 
al., 2006; Storbjörk, 2010; Storbjörk & Hedrén, 2011; Wilson, 2006). Grothmann 
and Patt (2005) demonstrate that socioeconomic conditions are only one of 
several factors that influence the capacity to adapt, and that sociocognitive factors 
such as perceived adaptive capacity are often underestimated. From an 
organizational perspective, adaptive capacity may also be determined by internal 
factors in the form of leadership, organizational structure, and culture as well as 
by external factors such as the market and regulatory regime (Berkhout, 2012; 
Burch, 2010a).  

Rather than looking at these generic determinants of adaptive capacity, I start 
from stakeholders’ perceptions of important factors that affect their abilities to 
adapt. I thereby aim to shed empirical light on how various factors affecting 
adaptive capacity exert their influence.  

3.1.2 Adaptation to climate change 
As stated in the Introduction, I see adaptation as an ongoing process by which 
public and private stakeholders at various scales respond to actual or anticipated 
direct or indirect effects of climate variability and change (Adger, Dessai et al., 
2009; Berkhout et al., 2006; Berkhout, 2012; Lavell et al., 2012). This view is in 
line with that of the IPCC (2012:556), which defines adaptation as “the process of 
adjustment to actual or expected climate and its effects, in order to moderate harm 
or exploit beneficial opportunities”. There is not one but several adaptation 
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processes that may differ depending on the actual system considered (e.g., a sector 
or region), the actors involved, and the purpose, form, and timing of the process 
(Füssel, 2007; Smit et al., 2000; Smit & Skinner, 2002; Smithers & Smit, 1997).  

In practice, adaptation could involve a wide range of activities from reactive and 
autonomous adjustments to anticipatory and planned strategies, including but not 
limited to current climate variability and change. (Adger et al., 2005; Füssel, 
2007a; Smit et al., 2000; Smit & Wandel, 2006; Smithers & Smit, 1997; Smithers 
& Smit, 1997). Planned adaptation can be either anticipatory or reactive or a 
combination of both and refers to “the use of information about present and future 
climate change to review the suitability of current and planned practices, policies, 
and infrastructure” (Füssel, 2007a:268). Consequently, the thesis primarily 
considers planned adaptation strategies that explicitly deal with climate change, 
even though examples of autonomous adaptation are not excluded from the 
analysis.  

 

Table 3-1. Typology for the analysis of adaptation strategies;  
source: UKCIP (2010:30) and Preston et al. (2011:420). 

Adaptation strategies Examples of adaptation options 

Building adaptive capacity 
Gathering and sharing 
information 

Research, monitoring data, raising awareness 

Creating a supportive 
institutional framework 

Changing standards, legislation and best practice guidance, 
developing appropriate policies, plans, and strategies 

Creating supportive social 
structures 

Changing internal organizational systems, developing 
personnel or other resources, working in partnerships 

Delivering adaptation action 
Bearing the risks Accept impacts and bearing the losses 
Offsetting losses Sharing or spreading the risks through insurance 
Avoiding or reducing 
exposure to climate risks 

Build new flood defences, change location or activity 

Exploiting new 
opportunities 

Engage in new activities, change practices to take advantage 
of changing climatic conditions 

 

When studying adaptation processes, two broad categories of possible adaptation 
strategies, each including a number of adaptation options, are often referred to. 
These strategies aim to enhance the capacity to adapt and thereby facilitate 
adaptation and the delivery of adaptation action through the implementation of 
concrete measures (Arnell & Delaney, 2006; Ford et al., 2011; Füssel & Klein, 
2006; Preston et al., 2011; Tompkins et al., 2010; UKCIP, 2010). As shown in 
Table 3-1, the first category, which concerns enhancing the capacity to adapt, 
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comprises developing research and information, raising awareness, and changing 
organizational and institutional structures, i.e., non-structural interventions. The 
second category refers to various strategies to reduce, prevent, or spread climate 
risks (e.g., floods) or to exploit new opportunities.  

This division may appear somewhat arbitrary, as adaptation initiatives that aim to 
enhance the adaptive capacity, for example, by raising awareness of climate 
change, may indeed also be implemented and vice versa (Füssel & Klein, 2006). 
However, the division is still useful in analysing adaptation processes in order to 
specify the characteristics and status of ongoing or planned adaptation strategies 
in the two empirical cases and to specify the role of various stakeholders as part of 
the stakeholder mapping. Each of these strategies may be assumed to involve 
different but often interrelated stakeholders (cf. Smit & Skinner, 2002).  

So far I have situated this thesis in the context of the adaptive capacity and 
vulnerability literature and have defined key concepts central to the research 
design that serve as departure points for the analysis. To operationalize the 
concepts of adaptive capacity and adaptation in my analysis, I need a hook on 
which to hang them. To this end, in the next section I will outline a model of 
adaptation processes planned by organizations, a model that describes the phases 
assumed to be involved in adaptation. The organizational perspective is a common 
denominator of the various stakeholder groups empirically at the centre of this 
study, and is applicable to both the private and public sectors.  

3.1.3 Organizations adapting to climate change 
The basic structure of the model of planned adaptation processes used in this 
analysis comprises various phases, starting with the recognition of indirect and 
direct signals of climate change to which some kind of response is needed (i.e., 
understanding), continuing with the exploration and identification of possible 
adaptation strategies and options (i.e., planning), and finally, if deemed necessary 
and feasible, implementation (i.e., management).  

The model starts from a framework suggested by Moser and Ekstrom (2010), in 
combination with Berkhout (2012), Berkhout et al. (2006), and Arnell and 
Delaney (2006) and other literature relevant to each of the understanding, 
planning, and managing phases of adaptation. In reality, these processes are not 
linear but operate “continuously and in parallel with each other, periodically 
reinforcing or constraining one another, and thereby precipitating change and 
adaptation” (Berkhout, 2012). This model enables me to analyse how stakeholders 
perceive climate change and the need for adaptation, analyse what adaptation 
means in various contexts, and identify enabling and constraining factors in 
relation to different phases of the adaptation process.  
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The first phase, understanding, refers to stakeholder perceptions and sense-
making regarding climate change. As noted by Arnell and Delaney (2006), 
whether and how adaptation processes are initiated depend on awareness of and 
concern about climate change, which are in turn linked to the ability to detect and 
interpret climate signals (Risbey et al., 1999). Stakeholders can perceive climate 
change from direct experience of climate-related events and variability, and from 
indirect signals of change, such as changes in regulations (Arnell & Delaney, 
2006; Berkhout et al., 2006). The more frequent, salient, and unambiguous the 
signal is to the organization, the more likely it is to be recognized by the 
organization (Berkhout et al., 2006).  

The second phase, planning, relates to the evaluation and development of 
adaptation strategies and options (Arnell & Delaney, 2006; Berkhout, 2012; 
Moser & Luers, 2007; Moser & Ekstrom, 2010; Risbey et al., 1999). This can be 
achieved through experimentation and research (Berkhout et al., 2006) or, in some 
cases, in response to requirements from higher authorities (Arnell & Delaney, 
2006). This phase may differ depending on stakeholder type, goals, and interests 
(Berkhout, 2012). For example, private adaptation measures may be initiated “for 
one’s own benefit”, the beneficiary being the actual decision-maker (Mendelsohn, 
2000). Adaptation in the public sector, on the other hand, is directed towards 
critical societal functions and will in principle benefit all of society (Tompkins & 
Eakin, 2012). In practice, this division is not so clear-cut, and private sector 
adaptation often has public benefits, while public sector adaptation may benefit 
the private sector as well (Tompkins & Eakin, 2012). 

Finally, management concerns moving from understanding and planning to action 
through integrating adaptation strategies and options into organizational routines 
(Berkhout et al., 2006; Berkhout, 2012; Moser & Ekstrom, 2010).  

As outlined by Moser and Ekstrom (2010), several challenges involved in each of 
the three phases may negatively or positively influence the adaptation process. 
These challenges may arise from the actual actor (in this case, the stakeholder 
group), the system of concern (e.g., forestry and urban regions), and the broader 
governance context (e.g., regulation) in which the organization operates (Moser & 
Ekstrom, 2010). The capacity to adapt as previously defined can thus be seen as 
operating at three levels, where adaptation may be constrained by physical and 
ecological, technological and financial, informational and cognitive, and social 
and cultural factors (Adger et al. 2007). 

To analytically capture the link between adaptive capacity and adaptation, I use 
the notion of adaptation space (Berkhout et al., 2006; Arnell & Delaney, 2006), 
which refers to “the set of options potentially available to an organization to adapt 
to risks and opportunities” (Berkhout, 2012:96). However, the adaptation space 
will still contain options of varying feasibility and attractiveness (Rudberg et al., 
2012). The availability of options may also be assessed differently by different 
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stakeholder groups, which can hinder or complicate the development and 
implementation of adaptation (Arnell & Charlton, 2009). The adaptation space is 
dynamic over time and can be either widened or constrained by external and 
internal factors, such as legal, economic, cultural, knowledge, and technological 
developments (Arnell and Delany 2006; Berkhout et al. 2006). 

In conclusion, adaptation processes do not occur in isolation but are shaped and 
influenced by both endogenous and exogenous factors (Berkhout, 2012). When 
analysing perceived adaptive capacity, I therefore consider the institutional 
context in which various stakeholder groups operate (e.g., distribution of 
responsibility), the characteristics of the system (e.g., urban region or forestry), 
and stakeholders’ perceptions of climate change, adaptation, and factors that 
affect their abilities to adapt relative to the three phases of understanding, 
planning, and management (Papers II and III).  

3.2 Conceptualizing transdisciplinarity and stakeholders 
Having outlined a model for analysing adaptation process, I will now shift my 
attention to the second theoretical perspective, which is based on transdisciplinary 
knowledge production and stakeholder involvement in adaptation. To clarify what 
transdisciplinary means and its relevance to this thesis, I start with a general 
introduction to various types of so-called boundary-crossing approaches to 
knowledge production.  

3.2.1 Boundary-crossing knowledge production 
Stakeholders are central to adaptation research, policy, and planning in many 
respects, including both facilitating and implementing adaptation processes. 
Considering the context-specific nature of climate change, to overcome several of 
the challenges identified in previous research, the incorporation of local 
knowledge, stakeholder interaction and collaboration, working in partnerships and 
networks, and cross-scale approaches have been suggested in order to enhance the 
robustness of adaptation decisions, raise awareness and gain support, and find 
synergies across societal levels and sectors (e.g., Allman et al., 2004; Biesbroek et 
al., 2009; Carter et al., 2007; EEA, 2008; Few et al., 2007; Glaas et al., 2010; Ivey 
et al., 2004; Jonsson et al., 2012; Næss et al., 2005; Smit & Wandel, 2006; 
Tompkins, 2005; Wilby & Vaughan, 2011). Given the uncertain, complex, and 
dynamic nature of climate change, the role of stakeholders in adaptation research 
and policy has been stressed, and there are many examples of participatory 
research and integrated assessments in which stakeholders have taken part, 
although to varying degrees (e.g., ACIA, 2005; De Bruin et al., 2009; De la Vega-
Leinert et al., 2008; Kloprogge & Van Der Sluijs, 2006; SOU 2007:60). The 
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research programme of which this thesis is part, Mistra-SWECIA (www.mistra-
swecia.se), can also be set in this context, considering the wide range of 
disciplines involved and the emphasis on collaboration with stakeholders in the 
research process.  

The concept of integrative knowledge production involving lay and stakeholder 
knowledge and experience is part of a larger discourse on the role of science in 
society (e.g., Nowotny et al., 2001). Recent decades have witnessed a change in 
the norms by which science is produced and evaluated, not least in climate change 
discourse, where a greater emphasis is put on user relevance and stakeholder 
engagement in knowledge production; this in turn indicates that science is today 
accountable to society in much broader ways than was “traditional” science – i.e., 
traditional, in the sense of scientists conducting research in isolated environments 
without considering the users of their results (Barry et al., 2008; Nowotny 2003). 
In the words of McNie: 

Not only is civil society demanding a larger role in decision-making (both in 
policy decisions and in decisions about science), but increased public scrutiny 
and what some see as a ‘failure’ of the linear model of science policy have 
provoked many to call for a new social contract for science and for new ways of 
thinking about these issues. Simultaneously, our awareness of the complexity 
and interconnectedness of environmental problems is prompting calls for more 
integrated science policy that includes a broader range of stakeholders. (McNie, 
2007:31) 

Mirrored in concepts such as “mode 2 knowledge production” (Gibbons, 1994), 
“post-normal science” (PNS) (Funtowicz & Ravetz, 1993), and “triple-helix 
research” (Etzkowitz & Leydesdorff, 2000), the increased fragmentation and 
specialization of modern science has been criticized (Hessels & van Lente, 2008; 
Mobjörk, 2009; Pohl, 2008; Schmidt, 2008). Mode 2 knowledge production has 
three specific attributes: context of application, where research questions are 
identified in dialogue with various stakeholder groups; involvement of 
stakeholders and their knowledge in solving the problem at hand; and 
transdisciplinarity (Nowotny, 2003). Similar reasoning appears in PNS, in which 
an “extended peer community”, comprising those with a stake in relation to an 
issue possessing high systemic uncertainty or decision-stakes, is given the 
opportunity to provide input to scientific assessments (Funtowicz & Ravetz, 
1993). The focus in triple-helix research is on innovations and the relationship 
between universities, industry, and government (Etzkowitz & Leydesdorff, 2000). 
These and related concepts share the common denominator of transdisciplinarity, 
which I use here as an umbrella term to denote various boundary-crossing 
approaches to knowledge production operating at the science–practice interface 
(Mobjörk, 2009; Mobjörk, 2010).  
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Transdisciplinarity  

As pointed out by Mobjörk (2009), there are two distinct but indeed interrelated 
transdisciplinary approaches, one having a more “problem solving” focus and the 
other striving for a profound transformation of science (see e.g., Thompson Klein, 
1990). These approaches all criticize traditional science for being unable to deal 
with complex problems. The first approach I use here has a more practical 
emphasis on the idea of contextualizing knowledge by involving stakeholders in 
the knowledge production (Hirsch Hadorn et al., 2008; Mobjörk, 2009). Balsiger 
(2004) argues that it is not an evolutionary or hierarchical development from 
disciplinary research to transdisciplinary research; what is important is the degree 
of complexity of the actual problem. Hence I see transdisciplinarity as one 
approach to dealing with the “wickedness” of CCA by recognizing that a plurality 
of legitimate knowledge perspectives is needed in order to understand and manage 
complexity (Hirsch Hadorn et al., 2008). In practice, such problem solving 
approaches are manifested in methods such as integrated assessments and 
participatory research (Hinkel, 2008; Jonsson et al., 2009; Mobjörk, 2009; Van 
Asselt Marjolein & Rijkens-Klomp, 2002; Welp et al., 2006a).  

Participatory research 

I use the term “participatory research” when referring to stakeholder involvement 
in knowledge production (Van Asselt Marjolein & Rijkens-Klomp, 2002). 
Similarly, Jonsson et al. (2009) define participatory research as “the range of 
methods and techniques used by scientists to invite lay and stakeholder groups to 
articulate their knowledge, preferences and values in relation to the issues at stake 
(e.g., focus groups, stakeholder dialogues, model facilitated dialogues, and tool 
development workshops)”. Participatory research is often an integral part of 
integrated assessments, constituting a research approach that aims to inform 
decision-making by involving stakeholders and multiple scientific disciplines in 
examining global change (Keskitalo, 2004). As I will explain further in Chapter 4 
the empirical material for this thesis has been collected using a participatory 
approach through focus group meetings and workshops held with stakeholders in 
the urban regional study and in the forestry sector. 

3.2.2 Stakeholder engagement and participatory processes  
Why should stakeholders be engaged in participatory processes? Depending on 
the purpose, various rationales for stakeholder engagement can be identified, 
ranging from normative to instrumental and substantive rationales (Fiorino, 1990; 
Jonsson et al., 2009; Powell et al., 2011; Stirling, 2008; Whitmarsh et al., 2009). 
Considering my intention of incorporating various actor groups’ perspectives and 
knowledge bases in order to improve our understanding of the adaptation process, 
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this thesis is primarily underpinned by a combination of substantive and 
instrumental rationales. In comparison with normative rationales, where the actual 
participatory process is the goal in terms of empowering citizens, substantive and 
instrumental rationales focus more on the actual outcomes of the participatory 
process and on ensuring that the process itself provides the means to achieve 
certain ends (Fiorino, 1990; Jonsson et al., 2009; Stirling, 2008; Van Asselt 
Marjolein & Rijkens-Klomp, 2002). Substantive and instrumental rationales call 
for stakeholder engagement according to their specific roles and competences, 
such as formal or informal responsibility, knowledge, and experience with the 
actual subject, and not necessarily with the aim of achieving representativeness, as 
in public participation (Oels, 2006; M. Welp et al., 2006b). Different stakeholders 
have different knowledge bases due to previous experience and are bounded by 
the specific contexts in which they operate (e.g., Dysthe, 2003). Moreover, the 
degree of participation and timing may differ between stakeholder groups, which 
may be involved in different ways and during different phases of the process, 
ranging from low involvement (e.g., information extraction and consulting) to 
high involvement, co-learning, and action (Arnstein, 1969; Conde & Lonsdale, 
2004; Forrester et al., 2008).  

Stakeholders  

First of all, stakeholders may broadly be seen as those actors that have a stake in 
relation to a specific issue, in this case, CCA, because they will either influence or 
be affected by it (Freeman, 1984; Grimble, 1998; Mitchell et al., 1997). This is 
one of the most common definitions of stakeholders and has been used in many 
contexts, including business management, natural resource management, and 
development studies. However other definitions are more specific, such as that of 
the European Commission (EC, 2003:63) stating: “A stakeholder can be any 
relevant person, group or organisation with an interest in the issue, either because 
they will be affected by the subject (victim, gainer) or because they have 
influence, knowledge or experience with the subject”. This definition adds certain 
stakeholder characteristics such as how they may be influential, for example, 
through their specific knowledge and skills. In the context of climate change, 
stakeholders may be seen as those “individuals and groups who have anything of 
value (both monetary and non-monetary) that may be affected by climate change 
or by the actions taken to manage anticipated climate risks” (Carter et al., 
2007:141-142). The following definition formulated by UKCIP (2007:9) also 
specifies stakeholder attributes that are particularly relevant in the context of 
CCA, that is: “Those that can affect change; those that have necessary knowledge 
or skills needed to make or implement decisions; those affected by the climate 
risk and by the responses, those who represent the interests of their community”.  
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Having said that, the rationales for stakeholder engagement as well as the 
definition and analysis of stakeholders have been critical for the design of this 
thesis, one focus of which has been to develop methods for identifying 
stakeholders in adaptation processes (Paper I). Besides these methodological 
interests, I have also paid specific attention to the actual interaction between 
science and practice through analysing the stakeholder dialogues (i.e., focus 
groups) organized as part of the research and how such “boundary-spanning 
activities” can support adaptation processes by enhancing the “domestication” and 
transformation of knowledge into adaptation action (Paper IV). 

3.2.3 Analysing stakeholder dialogues  
As previously discussed, transdisciplinary knowledge production and 
participatory processes aim to connect science with practice. To this end, various 
more or less formalized institutional setups could play a role in facilitating such 
interaction by linking the producers and users of knowledge (e.g., Cash et al., 
2003; Corfee-Morlot et al., 2011; Lorenzoni et al., 2007; Vogel et al., 2007). 
Boundary organizations are one type of institutional setup that mediates between 
science, policy, and practice, thereby facilitating the interaction and transfer of 
knowledge between these worlds (Cash & Moser, 2000; Cash, 2001; Cash et al., 
2003; Corfee-Morlot et al., 2011; Guston, 1999; Guston, 2001; Lorenzoni et al., 
2007; Miller, 2001; Tribbia & Moser, 2008; Vogel et al., 2007).  

As initially defined by Guston (1999; 2001), boundary organizations possess three 
features: i) provision of a space for use by “boundary objects” (see Star & 
Griesemer, 1989), such as maps, models, and tools, through which different actors 
can meet; ii) participation from both sides of the boundary, including by 
professional mediators; and iii) responsibility and accountability to “all” involved 
actors, who in turn are dependent on the boundary organization to fulfil their goals 
(see also Lorenzoni et al., 2007). Similar reasoning is found in Tribbia and Moser 
(2008:317), who state that boundary organizations “have the dual purpose of 
protecting but also transcending the divide between science and practice”. As 
identified by Tribbia and Moser (Tribbia & Moser, 2008), boundary organization 
can have four functions: 

 convening, for example, bringing stakeholders together for face-to-face 
contact by providing various fora for deliberation (e.g., seminars, 
conferences, and meetings; (Cash & Moser, 2000; Franks, 2010; Tribbia & 
Moser, 2008);  

 facilitating collaboration between stakeholders, for example, through 
boundary objects, partnerships, and networks (Corfee-Morlot et al., 2011; 
Tribbia & Moser, 2008); 
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 mediating and thus assuring fair representation of stakeholder interests 
(Tribbia & Moser, 2008); and 

 translation, through making available and understandable both scientific 
information and stakeholder needs, capacities, and contexts, as well as 
identifying response options and tools for managing, for example, climate 
impacts (Cash & Moser, 2000; Cash, 2001; Cash et al., 2003; Corfee-
Morlot et al., 2011; Dilling & Lemos, 2011; Guston, 2001; Lorenzoni et 
al., 2007; Miller, 2001; Tribbia & Moser, 2008). 

My analysis concentrates on the convening and translation functions of boundary 
organizations by treating the focus groups organized by Mistra-SWECIA and led 
by facilitators as a form of science-based stakeholder dialogue (Welp et al., 
2006a). These dialogues are seen as promoting the knowledge bases of various 
stakeholder groups and thereby facilitating learning and interaction between the 
worlds of science and practice (see e.g., Regan, 2007; Welp et al., 2006a; Wibeck 
et al., 2007). Communication between different types of stakeholders (including 
researchers) is vital in processes aiming to connect these two worlds.  

So-called science-based stakeholder dialogues are characterized by being initiated 
and driven by the research community and can be organized in various forms, 
such as workshops, fora, and meetings (Welp et al., 2006b). Such dialogues seek 
to deepen understanding, combine knowledge bases, and confirm the social 
relevance of the research in relation to a particular issue (Welp et al., 2006a). To 
analyse how knowledge is co-constructed in these dialogues, I draw on the 
concept of domestication, which refers to the process by which stakeholders make 
sense of climate change knowledge and develop strategies to manage climate risks 
and opportunities, including both cognitive and practical processes (Naess et al., 
2011; Ryghaug et al., 2011; Ryghaug & Solli, 2012). In the words of Ryghaug et 
al.: 

The domestication of climate science knowledge is not a linear relationship 
between scientists and the public; there are many mediators contributing to the 
process. … Sense-making with respect to climate change will draw on several 
sources of knowledge and information, potentially a mix of observations and 
mediation. (Ryghaug et al., 2011:781) 

Hence, in the process of domestication, various strategies and information sources 
can be used, including observations (Ryghaug et al., 2011), anchoring devices, 
and boundary objects (Ryghaug & Solli, 2012). Boundary objects and anchoring 
devices are related concepts and can be defined as “stable knowledge constructs” 
understood and commonly used by stakeholders representing both science and 
society (Ryghaug & Solli, 2012; Van Der Sluijs et al., 1998). Boundary objects, 
can have both physical and mental meanings (Paper IV) including standardized 
objects such as reporting forms (Star & Griesemer, 1989). Anchoring devices, on 
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the other hand, help local experts anchor scientific information in their own 
knowledge bank, facilitating the development of strategies to manage climate 
change (Ryghaug & Solli, 2012). 

The concept of knowledge domestication adds an extra dimension to the model of 
adaptation processes presented previously in that it enables the analysis of how 
stakeholders in dialogue with each other and with scientists (who can also be seen 
as a stakeholder group) develop an understanding of climate change and 
adaptation. Hence, these different analyses complement each other and contribute 
with different aspects of factors that affect enactment of adaptation processes.  

3.3 Framework of analysis 
Based on my reasoning related to transdisciplinary research, I put stakeholders, 
their activities, and the context in which they operate at the centre of my analytical 
framework. In other words, the analysis of adaptation processes starts with the 
question of who is involved in adaptation continues with the question of what are 
the stakeholders’ perceived adaptive capacity, and ends with the question of how 
stakeholder dialogues and communication can support adaptation. 

 
Table 3-2. Framework for analysis of how adaptation processes are enacted, summarizing 

key concepts and how they relate to the three research question and the four constituent 
papers of the thesis 

Q Key concept Analytical focus Output  

Who Stakeholders “who affects” and 
“who is affected” 

Stakeholder mapping, 
Paper I 

What Adaptive capacity Understanding Papers II and III 
Planning 
Management  

How  Science-based 
stakeholder dialogues 

Domestication Paper IV 
Boundary management 
functions 
Anchoring devices and 
boundary objects 
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4 Methodology 

In this section I describe the methods that form the basis of the thesis research. I 
also discuss and reflect on the methodological considerations and choices made 
throughout the thesis work. First, I describe the general research approach and the 
methods used; I then present how the research process was carried out and how 
the empirical material was analysed.  

4.1 General research approach  

4.1.1 Case studies for research into adaptation  
To analyse how CCA processes are enacted, this study draws on two overall 
empirical studies of local adaptation processes focusing on:  

(1) public administration in the urban regional context of Stockholm County 

(2) private-sector adaptation in the context of the Swedish forestry sector 

The case study of the Stockholm region was selected to reflect the “horizontal” 
exchange and interplay of knowledge and activities, that is, across multiple 
sectors at the same institutional level. It thereby aims to capture the challenges 
involved in adaptation that are significant to urban regions. The case study of the 
forestry sector, on the other hand, was selected to highlight “vertical” interaction 
between institutional levels across multiple spatial locations. As both climate and 
forest management conditions differ throughout Sweden, my research into the 
forestry sector concentrated on two selected regions in southern and northern 
Sweden, Kronoberg and Västerbotten counties, respectively. Fig. 4-1 shows the 
geographical location of these case-study areas. Overall, these two cases represent 
a broad empirical base, including both private and public sectors that add to and 
advance the growing epistemological knowledge base on CCA processes in the 
context of developed nations and in the Nordic region in particular.  

The two studied cases delimit the scope of the empirical material spatially, 
temporally, and sectorally and have been used to capture the cross-scale nature 
and perspectives of the multiple actors involved in adaptation processes (see e.g., 
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Ford et al., 2010). The literature on case study methodology stresses usefulness of 
case study methodology for examining complex causalities, events, and real-
world situations and for testing or developing theories (Bennett, 2008; Merriam, 
1994). The strength of case study methodology lies in the tension between the 
comprehensive study of a particular issue and its context (George & Bennett, 
2005; Merriam, 1994; Stake, 2000; Yin, 2009). However, the cases studied here 
differ from those used in traditional case study methodology as they serve 
multiple research purposes and are used to link researchers and stakeholders for 
knowledge exchange, dialogue, and communication (Larsen et al., 2012; Mistra-
SWECIA, 2007). The cases enable the study of adaptation processes among 
different stakeholder groups in differing institutional and geographical contexts 
and, as part of a larger research process, enable the study of science–practice 
interactions regarding adaptation in the context of transdisciplinary knowledge 
production. 

 

Fig. 4-1 Location of three case study areas, Stockholm, Kronoberg, and 
Västerbotten counties, where the latter two represent the southern and northern 

regions chosen for the forestry sector case; source: FOI. 
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4.1.2 Focus group methodology  
The empirical material comprises qualitative data from focus group discussions 
with a total of eight focus groups that met three times each, totalling 24 separate 
focus group meetings. As I will explain below, the focus groups consisted of 
representatives from: municipal technical, environmental, and planning 
departments; the WW service, energy, and insurance sectors; regional 
organizations; small-scale individual private forest owners; and forest companies, 
associations, and authorities (see Tables 4-1 and 4-2).  

There are several areas in which focus groups are a useful and appropriate 
method, especially in the case of studies of complex issues, such as CCA, where 
the group participants jointly develop ideas and co-construct knowledge (Wibeck 
et al., 2007; Wibeck, 2010). Focus groups as a research method are slightly 
similar to structured group interviews: both are driven by research interests, 
though focus groups can be more open and pay specific attention to the interaction 
between the participants (Barbour & Kitzinger, 1999; Kasemir et al., 2003; 
Wibeck, 2010). According to Kasemir et al. (2003:19), “[the] focus group can 
thus be described as a guided discussion where a limited number of persons focus 
their attention on a specific topic”.  

The design of the focus group meetings conducted for this research is similar to 
what Kasemir et al. (2003) call integrated assessment (IA) focus groups. These 
differ from “traditional” focus groups in that the discussions are often longer and 
more structured, involving several subsequent meetings, in order to analyse 
participant learning over time (Wibeck, 2010). As in this thesis research, such 
focus groups also use participatory techniques such as brainstorming and ranking 
exercises, and include input to the discussions in the form of scientific knowledge 
(Kasemir et al., 2003; Van Asselt Marjolein & Rijkens-Klomp, 2002; Wibeck, 
2010). One strength of using participatory techniques as a basis for discussions is 
that the results are often visualized using Post-it notes, tables, matrixes, and 
written text on whiteboards, which all help stimulate dialogue between the 
participants. Having each group meet several times also promoted reflection 
among the participants, which is valuable in dealing with complex issues. The 
series of focus group meetings in this study also enabled the validation of research 
results, as preliminary results from the initial meetings could be followed up at a 
later stage of the process.  

In summary, using focus groups, I was able to study how different stakeholder 
groups relate to adaptation and, together with the group participants, could jointly 
develop an understanding of various problems related to adaptation and how these 
can be solved. Through the discussions, I was also able to identify areas where 
participant views diverge or converge, which would have been impossible using, 
for example, qualitative interviews alone. Interview methodology could 
nevertheless have been useful in some aspects, for example, for identifying 
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stakeholder perceptions of adaptation. However, the interaction and sharing of 
knowledge between the participants helped improve our understanding of 
adaptation processes in various contexts and allowed the participants to learn from 
each other’s experience. A further strength of the method is that the same 
methodological approach was used in all focus groups, which gave me a unique 
opportunity to highlight similarities and differences regarding how adaptation 
processes are enacted. 

Using this research approach, I could take account of the multiple realities and 
perspectives of stakeholders involved in adaptation processes (Charmaz, 2000) 
and acknowledge the importance of combined individual perceptions, social and 
cultural factors, and external environmental factors in shaping adaptive responses 
(Weber, 2010). I also acknowledge the interplay between stakeholder perceptions 
and contextual factors in shaping adaptation processes. To study this, focus group 
methodology was selected as the primary research method. 

4.1.3 Understanding the stakeholder landscape 
To identify who is concerned with facilitating and implementing adaptation in 
Sweden, as a whole and in the Stockholm region as well as in the forestry sector, 
to collect background knowledge, and to select focus group participants, a 
comprehensive stakeholder mapping was conducted in the planning stage and 
during the research with involvement from focus group participants. The mapping 
was also used as an empirical foundation to address the first research question 
about how to identify CCA stakeholders. The stakeholder mapping method was 
derived from the literature on stakeholder analysis which is a method for 
identifying, categorizing, and analysing stakeholders, together with their roles, 
interests, and influence, as well as the relationships between different stakeholder 
groups (Grimble & Wellard, 1997; Reed et al., 2009). It is also a method for 
defining who should be involved in participatory processes and when.  

Stakeholders can be identified through both top–down and bottom–up approaches 
or through a combination of the two. Methods for stakeholder analysis involve 
systematic categorization or more unstructured methods, such as brainstorming 
exercises with or without stakeholder participation (Reed, 2008). Various 
principles for stakeholder analysis are recognized, including the identification and 
analysis of: primary and secondary stakeholders (ODA 1995); active and passive 
stakeholders (Grimble & Wellard, 1997); stakeholder legitimacy, urgency, and 
power (Mitchell et al., 1997); key players, context setters, subjects, and the crowd 
(Eden & Ackerman, 1998); and experts, decision-makers, implementers, and users 
(EC, 2003). Before outlining how the focus group meetings were carried out, I 
will first describe how stakeholders were initially identified and how focus group 
participants were selected. 
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4.2 Identifying stakeholders 
The stakeholder mapping was carried out stepwise in an iterative process (Conde 
& Lonsdale, 2004) and was initially based on a general definition of stakeholders, 
that is, anyone who could affect or be affected by an issue. The first step aimed to 
compile a broad inventory of potential stakeholder types, and to this end, the 
mapping was guided by the following three general criteria used to select focus 
group participants: exposure to climate risks, expected adaptive capacity, and 
stakeholder relevance to adaptation (e.g., interest in or mandate for facilitating and 
implementing adaptation).  

Initially, the mapping focused on identifying relevant actors with formal roles and 
responsibilities for managing climate risks and adaptation (informal roles were to 
be captured during the stakeholder meetings). To do this, a snowball sampling 
approach was used in which various types of empirical material were examined, 
including both documents that directly identified potential stakeholder types, such 
as the final Commission report (SOU 2007:60), and that indirectly identified 
stakeholders, such as municipal comprehensive plans and flood risk maps. Parallel 
to the mapping, a dialogue was held with researchers in other work packages 
within Mistra-SWECIA who were involved in studying the Stockholm region and 
the forestry sector. A short questionnaire was distributed to these researchers in 
which they could suggest potential stakeholders in relation to their specific 
research interests, indicate the role of these actors, and how and when they should 
be involved in the research process.  

By studying both who had been involved in the various committees and working 
groups of the Commission and the suggestions made in the final report regarding 
the future distribution of adaptation responsibilities and assignments in Sweden, a 
crude preliminary map of the stakeholder landscape in relation to adaptation 
emerged. As of 2007–2008, the governance structure of adaptation-related issues 
was still under development at the national scale. Therefore, this analysis was 
complemented at a later stage of the research when the Climate Bill (Prop. 
2008/09:162) was introduced and the division of responsibilities for adaptation 
was further clarified. In addition, letters of instruction for national agencies 
identified in the Commission report were reviewed as a way of identifying 
concrete assignments and projects that had any relevance in the context of 
managing climate risks and adaptation.  

In the Stockholm region, municipal and regional planning documents, risk and 
vulnerability assessments, and reports dealing specifically with climate risks and 
adaptation were used to get an overview of risk areas, ongoing or planned work 
related to CCA, and networks and possible key actors to be contacted for more 
information. These were identified by systematically browsing the websites of 
relevant municipalities and regional organizations for the following keywords and 
and similar expressions in various combinations: “klimat” (climate), 
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“klimatarbete” (climate work), “anpassning” (adaptation), and “sårbarhet” 
(vulnerability). In addition, in view of the overall focus on risks related to water, 
flood risk maps provided by Swedish Civil Contingencies Agency (MSB), were 
scanned to get an overview of current risk areas. Moreover, to get an idea of 
various municipalities’ generic/expected adaptive capacities, socioeconomic data 
and statistics, such as illness rates, income levels, and population numbers, were 
also studied.  

In the forestry sector, the mapping focused on identifying users and processors of 
forest products, various categories of forest owners, interest groups, knowledge 
producers, and decision-makers. To this end, I used statistics and reports provided 
by the Swedish Forest Agency, the Forest Industries Federation, and the 
Federation of Swedish Family Forest Owners. As climate and forest management 
conditions differ between southern and northern Sweden, the forest sector 
research efforts concentrated on two regions, Kronoberg and Västerbotten 
counties in the south and north, respectively. Kronoberg was selected owing to its 
previous experience of storm damage (Gudrun 2005 and Per 2007) and spruce 
bark beetles. Both counties are forest dominated, but while the percentage of 
small-scale forest owners is higher in Kronoberg, the percentage of forest 
companies is higher in Västerbotten (SFA, 2008). 

To learn more about the forestry sector and to gain an understanding of ongoing 
activities and relevant stakeholders with an emphasis on Kronoberg and 
Västerbotten counties, one of the SFA’s regional sectoral board meetings was 
attended. Based on recommendations by researchers in other forest-related 
projects additional key people in the forestry sector were identified and contacted 
for context information.  

To structure the results, I created a table in which we listed organizations, 
companies, and authorities that might be relevant in the context of adaptation, 
nationally, in the Stockholm region, and in the forestry sector (André & 
Simonsson, 2009). In the Stockholm region, the sector or field of interest was 
indicated as well as areas of responsibility and possible key individuals, together 
with their roles and contact information. In the forestry sector, the table also 
indicated whether the organization advised forest owners in any way, whether the 
organization owned any forest, and the organization’s main geographical territory 
(André & Simonsson, 2011). This database of stakeholder types and key 
individuals provided the basis for selecting focus group participants. 

4.2.1 Selection and invitation of focus group participants 
As it is neither practical nor possible to include all stakeholder groups in the 
research, it is necessary to determine who should be involved. As previously 
stated, exposure to climate risks, expected adaptive capacity, and stakeholder 
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relevance to adaptation (e.g., interest in or mandate for facilitating and 
implementing adaptation) were used as starting criteria for the selection process. 
First, the research group decided what stakeholder groups should be involved; to 
select from among these, exposure and adaptive capacity were used to further 
specify the selection base. Stakeholder roles were also considered, and actors 
responsible for facilitating or implementing adaptation were of special interest.  

Potential participants identified using the stakeholder mapping were contacted by 
phone and/or e-mail either to be invited to the focus groups or to solicit 
suggestions for other possible participants. This also allowed for a double-check 
of already identified stakeholders to determine whether any qualified potential 
participants were missing. In the Stockholm region, I also conducted five semi-
structured pilot interviews with representatives from each focus group to be 
involved in the research. The interviews centred on the role of the actual 
organization, what actors they cooperated with or considered important for their 
activities, challenges related to present daily work, and challenges related to 
climate change and adaptation. The results were then used as background 
information for the focus group meetings. 

The focus groups consisted of five to eight participants, though one group 
contained only two participants. In the focus group literature, the recommended 
group size varies, but one general point of reference is six to eight participants. 
That group size allows for structured and detailed discussions in which all 
participants can be actively involved, interact, and express their views (Wibeck, 
2010). Moreover, to create common ground for the focus group discussions, 
participants with similar functions and fields of work were put in the same group 
(Barbour & Kitzinger, 1999; Wibeck et al., 2007). Research has demonstrated that 
participants are more willing to exchange ideas and thoughts if they share some 
common experiences (Wibeck et al., 2007:259). However, to stimulate the 
discussions, some heterogeneity was also sought (Wibeck et al., 2007); for 
example, participants’ geographic location, the size of the municipality 
represented, and the degree of self-employment among forest owners differed in 
the groups. This will be further discussed in the next two sections. 

The focus group participants primarily represented professional roles acting in the 
context of, for example, a specific municipality or forest company and not 
necessarily the actual municipalities’ point of view. The group of forest owners 
differed in that they represented themselves as individuals owning forest property, 
though their professional role could include forestry and other occupations.  

Stockholm region participants 

In the Stockholm region, four focus groups with a total of 22 participants were 
created. As shown in Table 4-1, two of these groups contained municipal officials 
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from the technical, environment, and planning departments of five municipalities, 
a third group contained officials from the public utilities, WW service, energy, 
and insurance sectors, and the fourth group contained officials regional public 
organizations. This focus group composition was justified by the aim to achieve a 
cross-sectoral, horizontal mix of participants in the study.  

Municipalities were selected according to their broad areas of responsibility, 
including public utilities, spatial planning and building, health, WW management, 
technology, infrastructure, and environmental issues. Municipalities are also 
responsible for analysing climate risks and vulnerabilities as well as preparing for 
accidents and extreme events. In addition, both the Climate Bill and the 
Commission identify municipalities as important actors in planning and 
implementing CCA in Sweden (Prop. 2008/09:162; SOU 2007:60).  

 
Table 4-1. Focus groups and participants in the Stockholm region. 

Group Participant (number of 
participants) 

Main function and activity Level 

A Municipal officials (5) Technical and environment 
departments 

Local 

B Municipal officials (7) Planning and environment 
departments 

Local 

C Private and public 
organization 
representatives (6) 

WW, energy, and 
insurance sectors 

Local/Regional  

D Regional public 
organizations (2)* 

Inter-municipal 
coordination and regional 
planning  

Regional  

*Note: Group D contained only two participants because there are fewer organizations with a 
regional focus relative to the number of municipalities and because some potential candidates 
declined to participate. However, in line with Toner’s (2009) reasoning, even a group of two 
participants qualifies as a focus group from which rich qualitative data can be gained. 
 

Using the stakeholder mapping as a basis, five municipalities differing in size, 
socioeconomic conditions, and geographical location in the studied region were 
chosen. Moreover, the participants representing private and public organizations 
in the WW, energy, and insurance sectors were selected considering their expert 
knowledge (specifically regarding water-related issues), critical functions in 
society, and climate-sensitive activities (Rudberg et al., 2012; SOU 2007:60). 
Most participants represented the WW sector. Finally, in urban regions, 
coordination of critical functions, for example, building, infrastructure, and public 
transport, is also essential. Therefore, to achieve a regional perspective on CCA, 
the fourth group consisted of representatives from regional organizations working 
in regional planning and inter-municipal cooperation. 
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Forestry sector participants 

In the forestry sector, another four groups with a total of 27 participants were 
involved in the research. As shown in Table 4-2, two of these group meetings 
were held in Kronoberg County, where one group comprised small-scale private 
individual forest owners and the other group forest officials representing local and 
regional organizations such as forest companies, the SFA, the sawmill industry, 
and forest owner associations. Meetings of the other two groups were held in 
Västerbotten County, one group comprising private individual forest owners and 
the other forest officials. This focus group composition was motivated by a desire 
to achieve a vertical mix of participants in the study, including both those working 
on the ground (e.g., private individual forest owners) and at higher institutional 
levels (e.g., forestry officials).  

The two groups containing forest officials represented various parts of the forestry 
sector, such as forest companies, the SFA, the sawmill industry, and forest owner 
associations. Their work area extended from sylviculture and management to the 
counselling of private forest owners and timber purchasing. These officials were 
selected as they are expected to serve as important links between forest owners, 
policy, and research and are likely to play important roles in facilitating CCA 
among forest owners and in implementing adaptation measures in their own 
organizations (see e.g., Blennow, 2008). Private forest owners were identified as 
another important stakeholder group given their large forest holdings and 
responsibility for managing their own forest properties  

 
Table 4-2. Focus groups in the forestry sector. 

Group Participants (number) Main function and activity Level 

Kronoberg County   
E Private forest owners (8) Forest management  Local/forest property 
F Forest officials (7) Forest management and 

consulting  
Local/regional  

Västerbotten County  
G Private forest owners (6)* Forest management  Local/forest property 
H Forest officials (6) Forest management and 

consulting  
Local/regional  

*Note: one participant attended only the first meeting. 
 

When identifying and selecting participants, I consulted personnel from the local 
SFA offices, forest owners associations (Södra and Norra skogsägarna) and an 
association of female forest owners; they helped by suggesting forest owners they 
thought might be interested in participating. To get a diverse mix of forest owners 
and not just the “usual suspects”, these personnel were encouraged to consider the 
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following criteria when suggesting potential participants: gender, property size, 
level of self-employment, and whether or not they resided on their forest property. 
In summary, four female and ten male private forest owners participated in the 
two focus groups. Most participants resided on or near their properties and almost 
all of them were members of a forest owner association. The degree of self-
employment also varied among the participants. Almost everyone undertook 
activities such as tending and planting, whereas only a few of them also carried 
out more comprehensive measures such as thinning and logging. 

4.3 Conducting the focus groups 

4.3.1 Practical details  
The series of focus group meetings were held as a continuous process in which the 
four groups in the Stockholm region and the four groups in the forestry sector met 
on parallel occasions. In addition, to finalize the focus group meetings and 
provide an opportunity for the participants to meet each other, three workshops 
were organized, of which two were held in the Stockholm region and one in the 
forestry sector. The meetings in Stockholm were held from September to 
November 2008 and the second workshop was held in May 2009. The meetings in 
the forestry sector were held from March to May 2010. To try to create a sense of 
coherent process for the participants, the focus group meetings were held within a 
fairly short period at two to three-week intervals.  

This setup of the focus group meetings served multiple research purposes and was 
designed to analyse the role of social learning in building adaptive capacity 
(André et al., 2009; Nilsson & Gerger Swartling, 2009). The meetings built on 
each other and were structured around themes starting with i) “Orientation and 
exploration of climate change and risks”, continuing with ii) “Further exploration 
of climate change impacts and adaptation”, and ending with iii) “Ways forward”. 
As will be presented in section 4.3.2, the first meeting started with a broad focus 
to put the issue of adaptation in context. The second meeting focused specifically 
on adaptation; as input to the discussion, the participants met with scientists to 
exchange knowledge of climate scenarios and impacts. Based on results from the 
previous meetings, the third meeting explored critical factors and important actors 
in adaptation. As shown in Table 4-3, various participatory techniques 
(henceforth, “exercises”) were used to stimulate discussion. 

Each meeting lasted in total about two and a half hours. The responsibility for 
facilitating the discussions was shared among a group of three researchers 
including myself. The facilitator has an important role in subtly guiding the focus 
group discussions without steering them, while ensuring that everyone has a say 
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(Wibeck et al., 2007). To avoid positioning ourselves (i.e., the team of 
researchers) as experts and to create a permissive atmosphere, doubts concerning 
climate change could also be raised; all questions on climate change-related issues 
were forwarded to the climate and impact researchers (referred to as the scientific 
“experts”) who visited the second focus group meeting.  

All discussions were audio-recorded with the permission of the participants, who 
were ensured confidentiality in communication outside the research group. To 
retain as much of the context and dynamics of the discussions as possible and to 
enable analysis of both content and interaction, the recordings were transcribed 
verbatim, although some repetitions and “hums” were left out. Silences, whether 
things were said hesitantly, as well as laughter were also indicated in the 
transcripts. In the Stockholm case, I transcribed eight out of twelve meetings, and 
in the forestry case I did a preliminary transcription of eight meetings. I also 
listened to all the recordings and revised all the transcripts for consistency. In 
addition, all results in the form of output from the participatory exercises were 
documented and photographed to use as a basis for the analysis.  

4.3.2 Performing the focus groups and the participatory exercises 
This section describes the participatory exercises used in the focus group 
meetings, both for forestry and the Stockholm region (see Table 4-3). 

“Orientation and exploration of climate change and risks”  

The series of focus group meetings was initiated with a brainstorming exercise 
(1A) on present and future risks and challenges. The participants were asked to list 
present and future (up to years 2025 and 2030) risks and challenges related to the 
Stockholm region and the forestry sector. During the brainstorming, the 
participants were asked to start from the perspectives of their jobs or professional 
roles, and to identify risks and challenges that could be but were not necessarily 
linked to climate change. These discussions yielded important insights into 
stakeholder perceptions of risks and climate change and how non-climate- and 
climate-related risks and changes interrelate and can be used as a starting point for 
further discussion.  

The brainstorming exercise was followed by a discussion of general impressions 
of climate change. To stimulate the discussion, a collage of media clippings (1B) 
was shown to the participants, and their spontaneous reflections and questions 
were elaborated on. The clippings were selected to represent various types of 
media reports on climate change and its possible impacts. This exercise was used 
primarily for the study of social learning, used only indirectly in the present study, 
as these discussions contributed to a better overall understanding of how the 
participants grasped climate change. 
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“Further exploration of climate change impacts and adaptation ” 

The second meeting started with an open discussion (2A) of the notion of 
“adaptation” and its significance to the participants and their activities. To 
stimulate discussion, a collage containing images of various adaptation measures 
was shown to the groups. These images were taken from documents and reports 
analysed during the stakeholder mapping. The other part of this meeting focused 
on interactive presentations (2B) by scientific experts who presented research 
results on climate scenarios, effects, and impacts. In the Stockholm region, the 
focus was on hydrological studies (see e.g., André et al., 2009), while in the 
forestry sector, the focus was on ecosystem modelling of wind damage and the 
risk of spruce bark beetles (see e.g., Jönsson et al., 2012; Lagergren et al., 2012). 
In both cases, the climatic data presented were selected to represent the 
Stockholm, Kronoberg, and Västerbotten regions. The aim was to keep the 
presentations interactive, both to provide the scientists with feedback on the 
usefulness of their results and to enable the participants to ask questions and 
immerse themselves in the practical implications of the results. The presentations 
were followed by discussions of the need for and communication of research 
results. This meeting was used particularly to analyse the interaction between 
participants and scientists.  

“Ways forward” 

The ranking exercise (3A) concerning barriers to and opportunities for adaptation 
aimed to deepen the previous discussions of risks and adaptation. It was based on 
meeting notes and rough transcripts of the recordings from meetings one and two, 
especially on the risk and challenge exercise carried out during the first meeting 
and on discussions during the second meeting. Before the meeting, the risks and 
challenges identified by the participants were summarized and discussed by the 
research team and then categorized into “key factors” in CCA. Using Post-it 
notes, all groups then ranked these factors according to the participants’ perceived 
potential to deal with and overcome them. Before the ranking started, all factors 
were carefully explained to the participants; this exercise was also a way of 
testing the preliminary results and assessing the identified factors’ significance for 
adaptation to each group. Following the ranking exercise and complementing the 
stakeholder mapping, an actor analysis (3B) was performed to identify relevant 
actors and their importance to adaptation, according to participants’ understanding 
of what is involved in adaptation. The actor analysis was structured as a 
brainstorming exercise in which participants were encouraged to identify “who” 
they thought were relevant to adaptation. During the discussion, the various 
actors’ importance and links to other actors were assessed. This exercise 
complemented the stakeholder mapping, as it involved the participants’ notions of 
relevant stakeholders and their functions in the adaptation process.  
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Table 4-3. Summary of focus group meeting themes and content.* 

Meeting theme  Specific issues explored Exercise RQ 

1. Orientation and 
exploration of climate 
change and risks 

- Risks and challenges today 
and in the future 
- General impressions of 
climate change 

Brainstorming (1A) 
 
Media clippings 
(1B) 

II 

2. Further exploration of 
climate change impacts 
and adaptation 

- Understandings of the 
concept of adaptation, and 
identification of strategies 
- Communication and 
dissemination of climate 
change knowledge  

Open discussion and 
collage (2A) 
 

Interactive 
presentations and 
discussions of 
research results (2B) 

II, III 
 
 
III 

3. Ways forward - Barriers to and opportunities 
for adaptation 
- Important actors for the 
facilitation and 
implementation of CCA 

Ranking of critical 
factors (3A) 

Actor analysis (3B) 

II 
 
I-III 

4. Stakeholder 
workshop 

- Resources required to get 
from today’s situation to a 
desirable future  
- Exchange of experience and 
knowledge between groups  

Breakout groups 
and time-line 
ranking (4A) 
 
Presentations and 
discussions in 
plenary (4B) 

 

*Note: The overall design of the focus group meetings was initially developed by Åsa Gerger 
Swartling (SEI/Stockholm Resilience Centre), Kate Lonsdale (SEI), and Louise Simonsson  
(Linköping University/FOI); I was involved in the planning, modification, development, and 
implementation of the focus group meetings. 

Stakeholder workshop 

The stakeholder workshops differed in both aim and execution from the focus 
group meetings. The aim of these workshops was to provide a forum in which 
participants could network and exchange experience and knowledge. The 
workshops were also used to develop and complement the results of the focus 
group discussions. They were not used to derive any new empirical material, but 
rather to provide perspective on existing material. In the forestry sector, data from 
all meetings were canvassed before the stakeholder workshop and some of these 
results were presented to the participants. To check the validity of the data, the 
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participants were in turn encouraged to provide feedback. Similarly, in the 
Stockholm region, a report (André et al., 2009) presenting preliminary results was 
distributed to participants and discussed during the second stakeholder workshop. 

4.4 Analysing the focus group discussions  
The focus group meeting transcripts were analysed in stepwise fashion, applying 
different theoretical perspectives to the different research questions. The overall 
focus was on identifying trends and patterns in, as well as similarities and 
differences between, the results of the eight focus groups (Krueger, 1998). To this 
end, the transcripts were read and reread several times throughout the research 
process, and preliminary results were presented to the participants and 
incorporated into the participatory exercises. The material was coded using 
various coding techniques. In the words of Wibeck, the coding first focused on 
grasping what the focus group participants were “talking about” and then, by 
looking closely at explicit interactions between and questions posed by the 
participants, on what they were “trying to learn” (Wibeck et al., 2007:253). The 
actual participatory exercises also structured the analysis, a matter that I will 
consider towards the end of this section.  

To analyse the perceived adaptive capacities, I started from the model of 
adaptation processes and the three phases, i.e., understanding, planning, and 
management. The setup of the focus groups followed this approach, which is why 
the meetings differed in importance for each of the phases. The first meeting 
focused on current and future risks and challenges and was thus particularly 
relevant to the understanding phase. The second meeting and the discussion of 
adaptation specifically related to the planning phase. The third meeting, in which 
the participants ranked their perceived abilities to deal with and overcome risks 
and challenges identified in the first focus group meeting, was of specific interest 
with respect to the third phase, i.e., management. Codes that were used included: 
1) “risks and challenges” (e.g., areas identified as problematic by participants), 2) 
whether or not these risks were “climate or non-climate related”, 3) “timing” (e.g., 
whether risks were said to be problematic today or in the future), 4) 
“consequences” of the risks, 5) any “factors” affecting risk levels and adaptation 
strategy availability, 6) examples of “adaptation strategies” (planned or 
implemented), and 7) various types of “actors” mentioned. These codes can be 
seen as “sensitizing concepts” that structured what I was paying attention to in the 
empirical material (Bowen, 2006).  

Based on these codes, the identified risks and challenges were categorized into the 
vulnerability framework of Füssel (2007b) while the adaptation strategies were 
categorized into the typology of UKCIP (2010) (see Table 3-1). The results of the 
coding were also summarized into tables in which the codes were used as 
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headings. Besides the coding as described above, I spontaneously marked specific 
sections or utterances that caught my interest during the analysis, for example, 
whether there seemed to be room for participants to have different interpretations 
or whether similar reasoning appeared in several groups.  

In sum, how the participants perceived their adaptive capacity was then derived 
from each of these phases and related both to how the participants grasped climate 
change in relation to other risks and challenges, and to whether and how they 
identified adaptation options and factors that affected the feasibility and 
practicability of these options. This also means that, in some cases, most factors 
related to the understanding and planning phases rather than to the management 
phase, as most adaptation measures identified were yet to be implemented. 
However, as I will demonstrate in Chapter 5 when discussing the results, the 
perceived adaptive space and capacity is influenced by factors related to all three 
phases and reflects many challenges and risks including but not limited to climate 
change. 

A different analytical technique was used to analyse stakeholder dialogues, one 
focusing on the questions posed by participants and by the scientists (who 
presented information on climate change and impacts during the second 
stakeholder meeting) and on explicit interaction (e.g., “I agree with …” and 
“when you said xx, I was thinking …”). I concentrated the analysis on the focus 
groups containing municipal officials and private forest owners, due to their 
explicit responsibility for implementing adaptation in their domains, since they 
represent similar institutional levels.  

For the analysis, the concept of domestication (Ryghaug & Solli, 2012) and the 
typology of the objectives of science-based dialogues (Welp et al. (2006a) were 
used as starting points. First, the material was scanned for questions posed by the 
participants and signs of explicit interaction were marked. The identification of 
questions was used as an analytical key to analyse how participants strove to 
understand and conceptualize the issue in focus (Wibeck et al., 2007). Question 
formulation signals that group participants are processing their earlier knowledge, 
a process that constitutes the co-construction and elaboration of knowledge 
(Visschers-Pleijers et al., 2004; Wibeck et al., 2007). 

In addition, throughout the analysis, I paid attention to what the questions and 
interaction implied, for example, whether they involved clarifications, deepened 
understandings, agreements, or disagreements, or whether the utterances were 
based on personal experience or other information sources. Examples of 
boundary-spanning functions, communication devices, and fora where adaptation 
was discussed or where anchoring devices and boundary objects were cited, were 
also marked. In this way, the extent to which scientific knowledge in combination 
with other knowledge bases informs stakeholder understanding and decision-
making was investigated. After this scanning, the results were sorted into the three 
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categories: 1) deepening understanding, 2) combining knowledge bases, and 3) 
confirming the social relevance of research (Welp et al., 2006a). 

Finally, the context plays an important role in the analysis, both the external 
context (e.g., the timing of focus group meetings) and the internal context (i.e., the 
group dynamics and how participants influence and learn from each other) 
(Barbour & Kitzinger, 1999; Krueger, 1998). Hence, it is important to analyse 
how participants express themselves, paying attention to both the words’ literal 
meanings and their implications. That involves having an open mind to sense 
when the participants are talking about the same issues but using different 
language, and to grasp how the utterances are related or unrelated. This was 
particularly addressed by analysing explicit interaction between the participants 
and by listening to the transcripts several times to grasp how the discussion 
proceeded. During the coding process, it became clear that participant interaction 
meant that analysing data derived from focus group discussions is more complex 
than analysing data from single interviews (Krueger, 1998). This means that the 
analysis must be performed carefully; in particular, the participatory exercises 
added an additional dimension to the discussions by providing visualized results, 
as in the case of ranking exercise 3A or participatory actor analysis 3B. These 
exercises helped structure the analysis, which is why the coding was 
complemented with results from the exercises. For example, more complex 
reasoning often underlies the results produced by the participants during the 
meetings.  
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5 Results and discussion 

In this chapter I will summarize and discuss the main findings of Papers I–IV in 
the light of the three research questions and departure points presented in Chapter 
3. This chapter has three sub-sections corresponding to the research questions: 
5.1) Identifying stakeholders in adaptation processes, 5.2) Perceived adaptive 
capacities and 5.3) Science–practice interactions regarding adaptation. In some 
cases, complementary analyses are provided here that do not appear in the papers 
appended to the thesis.  

5.1 Identifying stakeholders in adaptation processes  
Understanding the role of stakeholders in adaptation processes is the crucial first 
step in analysing how adaptation processes are enacted (Conde & Lonsdale, 
2004). A need for integrated approaches to and stakeholder involvement in 
adaptation processes has been articulated both in the research community and 
among policy-makers. How and why various stakeholders are involved, as well as 
the roles of stakeholders, need to be addressed in analysing how CCA processes 
are enacted in different settings.  

The first research question, “On what basis can stakeholders in adaptation 
processes be identified?”, was analysed by developing a systematic and flexible 
method for stakeholder identification. Three steps – i.e., identifying, selecting, and 
analysing – in the stakeholder identification process were explored, as were the 
complicating factors involved in identifying adaptation stakeholders in urban 
regions, for example, unclear roles and responsibilities, uncertainty regarding 
climate change impacts, and difficulties defining the actual system boundaries 
(Paper I). The method was developed and tested based on the experience from the 
stakeholder mapping in the urban region. In the forestry sector, the basic 
principles of the method were applied and modified to match the sectoral 
perspective. By being applicable both to adaptation processes organized spatially 
and to those organized sectorally, the stakeholder identification method can be 
used in participatory activities related to adaptation research, planning, and 
policy-making. 
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5.1.1 The various steps of stakeholder identification 
The stakeholder identification method developed here draws on Ballejos and 
Montagna (2008) to advance the systematic identification of stakeholders by 
acknowledging various administrative dimensions (i.e., local, regional, national, 
and international) and stakeholder capacity criteria (i.e., function, geographical 
location, knowledge, abilities, and hierarchical level) as well as by analysing 
stakeholder roles, interests, and influence in adaptation processes (Paper I). The 
method originally comprised five steps, which were later extended to six (see Fig. 
5-1, Paper I). Simply stated, the method consists of three overall parts that cover 
the core aspects of the method:  

1) Specify stakeholder types based on four criteria: function (formal role); 
geographical location; knowledge, abilities, and hierarchical level; and 
potential stakeholder roles. (Steps 1 and 2) 

2) Define and select stakeholders, as well as their level and timing of 
participation. (Step 3) 

3) Analyse organizational conditions for adaptive capacity. (Steps 4–6) 

 

 

Fig. 5-1. Revised method for stakeholder identification. The arrows indicate how the 
methodology moves from the first to last steps, each step informing the others iteratively 

(Paper I, modified after Ballejos and Montagna, 2008). 

Part one: specifying stakeholder types and roles 

The first part of the method served as a tool for identifying stakeholders in a 
structured manner, while simultaneously building a broader understanding of the 
current situation and of possible policy changes, planning projects, and networks 
(Paper I).  

During the first part of the stakeholder identification, the following UKCIP 
definition proved valuable in illuminating various stakeholder characteristics and 
contributions relevant to adaptation, versus the general definitions of stakeholders 
used initially: “Those that can affect change; those that have necessary knowledge 
or skills needed to make or implement decisions; those affected by the climate 
risk and by the responses, those who represent the interests of their community” 
(UKCIP 2007:9). This definition corresponds to the three factors (i.e., exposure to 
climate risks, expected adaptive capacity, and stakeholder interest and mandate 
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for adaptation) considered during the stakeholder mapping, and was therefore 
applied to the four criteria to make them useful in the CCA context.  

The results indicated that the functional criterion enabled the identification of the 
most stakeholders, while the three other criteria identified only a few additional 
stakeholders in the urban region (Paper I). However, these criteria still appeared to 
merit consideration, because they add new stakeholder aspects and attributes that 
could play significant roles in the subsequent identification steps.  

The criteria were also relevant from a sectoral perspective. Similar to urban 
regions, different groups of people and different areas are affected differently by 
climate change; in the case of forestry, climatic conditions differ between northern 
and southern Sweden (SFA, 2008). Therefore, depending on geographical 
location, stakeholders will have different experiences of and be differently 
affected by climate-related risks. Moreover, the structure of the Swedish forestry 
sector in terms of, for example, forest ownership composition and dominant tree 
species, also differs from area to area, which is why the geographical location 
criterion turned out to be relevant in this context. Similarly, the functional 
criterion was also relevant in defining various groups of stakeholders. Hence, I 
paid specific attention to different categories of forest owners as they are 
responsible for managing their forest properties and thus, in a broader sense, are 
also responsible for adaptation, as they must make adaptation decisions and 
implement the resulting measures. Consequently, in view of their function to 
affect adaptation, organizations with an advisory function were also considered. 
However, to make the criteria useful in the identification processes, they must be 
defined according to the specific context in which they are to be applied.  

The various stakeholder roles identified in the second step are related to the four 
criteria and depend on purpose (Paper I). However, the specification of 
stakeholder roles still must be included in the method, on the one hand, to 
complement the four criteria and, on the other, to be used as a discussion tool and 
checklist, for example, as part of an integrated vulnerability assessment (Jonsson 
et al., 2011).  

Part two: selecting stakeholders  

Based on the first part of the identification, the second part focused on selecting 
and categorizing stakeholders for the actual participatory process (Paper I). Even 
though some stakeholders of the previously identified types may not have been 
actively involved, they may still merit consideration at a later stage of the process. 
As this part is described in the “Methodology” chapter, I will not describe it in 
greater detail here.  
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Part three: Analysing organizational conditions of adaptive capacity 

Third, the last part of the method involves analysing stakeholder roles in 
adaptation together with their influence and interests, thereby highlighting 
organizational aspects of adaptive capacity that determine how and the extent to 
which adaptation can be realized (Paper I). To this end, a participatory actor 
analysis exercise (3B) was carried out with all focus groups involved in the 
research. In this way, the previous parts of the identification process were 
complemented and developed based on the participants’ local knowledge and 
experience of the subject (Paper I).  

Through the actor analysis, new knowledge was gained as the participants 
contributed their understanding of the stakeholder landscape. In this way, 
potential stakeholders with informal roles in the adaptation process, stakeholders 
such as the media, individual citizens, developers, and property owners were 
identified (Paper II). Information was also gained on how the participants grasped 
adaptation generally and how they perceived their own or their organization’s role 
in adaptation relative to those of other organizations.  

In the urban region, where the discussions had a regional perspective, all four 
focus groups considered municipalities central to the adaptation work, and 
referred to the municipalities’ planning monopoly and broad responsibilities, for 
example, for public utilities and spatial planning, as well as to their links to many 
other actors and sectors (Paper II). As shown in Figure 2 (Paper I) a great many 
authorities were also mentioned, which indicates the complexity of identifying 
CCA stakeholders, since there are many actors and authorities with different 
responsibilities.  

Whereas actors from many sectors at the local, regional, or national levels were 
identified by participants from the urban region applying a horizontal perspective, 
actors at different management levels were identified in the forestry sector 
applying a vertical perspective. Following the typology of Keskitalo (2011), these 
included the levels of forest management, higher governance, and large-scale 
measures.  

The forest management level refers to actors directly influencing the management 
of their own or others’ forest properties; this level included property owners, 
loggers, entrepreneurs, wood and timber customers, forestry consultants and 
advisors, as well as neighbours, friends and relatives (stakeholder meeting 3, 
2010; see also Papers III and IV). At the higher governance level, actors that 
indirectly affect the conditions and availability of various adaptation actions were 
identified; these actors include government and national authorities (especially the 
SFA), research institutes, the EU (e.g., as responsible for energy politics and the 
Water Framework Directive), and interest organizations (stakeholder meeting 3, 
2010). Actors relevant to large-scale measures were more difficult to categorize, 
but could include those operating at the regional level (e.g., the CAB managing 
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nature reserves, conservation, game management, and water-related issues) as 
well as the SFA and forest owners’ associations, which apply an overall 
perspective to forest management (stakeholder meeting 3, 2010). An additional 
group of actors was identified; though not directly involved in the forestry sector, 
they may influence general conditions in the sector and include designers, trend 
makers, international actors (e.g., OPEC), civil society, and the media 
(stakeholder meeting 3, 2010). 

The range of actors identified by the forestry participants was much narrower than 
that identified by the urban participants. This is maybe not surprising, as the urban 
region is more complex due to the wide range of activities that take place there. 
Adaption in forestry is more delimited in scope.  

However, that so many types of stakeholders are represented in the urban region 
may also be explained by the fact that no clear objectives had been established 
concerning CCA in the region or nationally at the time of study. One focus group 
discussed how, in the case of other complex regional challenges such as future 
infrastructure planning, it is possible to rally around a clearly defined subject and 
discuss various related goals and directions. Concerning CCA, this is not yet 
possible, which makes it more difficult to prioritize potential measures and then 
identify relevant actors. As will be discussed when presenting the results 
regarding perceived adaptive capacity, the focus group participants also had 
different perceptions of what CCA is and could imply.  

5.1.2 The need for iterative development of the method 
In summary, the method for identifying stakeholders in CCA processes aims to 
advance participatory methodology in relation to CCA research, policy, and 
planning. The method combines top–down knowledge from official documents 
with bottom–up stakeholder experience and knowledge (Paper I). It also strives to 
be flexible, in view of the progress of ongoing adaptation processes, and 
systematic in order to fulfil scientific requirements (Paper I). However, some 
difficulties were highlighted during the method development, which I will discuss 
in this section.  

First, as discussed in the stakeholder analysis literature, stakeholders may only 
have a stake in relation to a particular issue, for example, a project, policy, 
organization, or problem related to a specific system, such as a region or sector 
(Paper I). The issue in the urban region was initially loosely defined to capture the 
complexity as well as the cross-scale and ongoing nature of adaptation in urban 
regions. The focus was generally on municipal and regional administration and on 
those actors that may influence decision-making processes in the region and 
thereby the conditions for adaptation processes.  
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Consequently, the participatory actor analysis exercise (3B) was also open in 
character. The results would probably have been different if participants had been 
asked to identify important actors in relation to a specific decision-making 
situation or climate risk. At the same time, in the urban regional context, various 
climatic factors are interrelated. To avoid the risk of maladaptation when 
adaptation constrains the opportunities for others to adapt (Adger et al., 2005), 
and to enhance the potential for added value between adaptation initiatives in 
different sectors (Lund et al., 2012), this broad approach is justified, as it captures 
potential interconnectedness between actors and possible multiple roles in 
adaptation. One must also identify organizational gaps and/or links that can affect 
the capacity to adapt, and these may exist beyond specific climate effects or 
sectors.  

Moreover, uncertainty concerning climate impacts adds an extra dimension to the 
identification and selection of stakeholders (Paper I). Those actors that have not 
yet experienced indirect or direct signals of climate change may not consider 
themselves stakeholders and therefore chose not to participate in the process. 
UKCIP experience indicates that organizations such as small and medium-sized 
companies that operate on short time scales are difficult to engage (West & 
Gawith, 2005), which is why there is a risk of a biased mix of stakeholders being 
involved in the process. Hence, due to exogenous factors such as the regulatory 
context and experience of extreme weather events, stakeholder roles and the 
perceived need for adaptation may change over time, thereby influencing the 
stakeholder landscape (Paper I). This methodological problem has been 
acknowledged in relation to other complex environmental problems and is 
important to consider for reasons of representativeness, democracy, and 
legitimacy (Paper I) (see e.g., Holmes & Scoones, 2000; National Research 
Council, 2008; Van den Hove, 2007) and is also valid in sectorally organised 
adaptation processes.  

Consequently, during the identification process, it is important to continuously 
critically discuss and revise the identification and selection of stakeholders. There 
ought to be some kind of feedback mechanism to enable revision of the list of 
potential stakeholders during the process (Paper I). The method needs 
improvement to be able to capture those stakeholders that should be represented 
and that may have an influence but that were not identified at the time of the 
analysis (Paper I).  

In conclusion, by focusing on how stakeholders perceive various actors’ and their 
own roles in adaptation processes, this method strives to bring clarity to the matter 
of unclear roles and responsibilities in those processes. This highlights the role of 
organizational factors in adaptation processes and how these may influence the 
adaptive capacity. In addition, the regional and sectoral, as well as private and 
public perspective, have further helped illustrating the various roles of different 
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stakeholders in CCA. From previous studies (e.g., Smit and Skinner, 2002) it is 
clear that the same stakeholder may have many different roles in adaptation 
processes which were evident through the stakeholder identification in this study 
as well. For example, a clear difference appeared between the cases concerning 
who is affected by climate change and who has the mandate to implement action. 
Following a framework for analysing adaptation as actions by Eisenack and 
Stecker (2012), in the urban region the ”operators” e.g., the actor who exercise the 
adaptation response are not the same as the “receptor”, e.g., the actor or the 
system who benefits. In forestry on the other hand, forest owners being directly 
affected by climate change and being responsible for adaptation, are both 
operators and receptors. This can be further related to differences in private and 
public adaptation processes. As discussed by Mendelsohn (2000) private 
adaptation measures are initiated “for one’s own benefits” and where the 
beneficiary is the actual decision-maker. Adaptation in public sectors are on the 
other hand directed towards critical societal functions and will thus benefit (in 
principle) whole society (Tompkins & Eakin, 2012). In practice, this division is 
not as clear-cut and in many cases private sector adaptation may have public 
benefits public sector adaptation may benefit the public sector as well (Tompkins 
& Eakin, 2012).  

5.2 Perceived adaptive capacities 
In this section I will address the second research question, regarding the perceived 
adaptive capacities of stakeholders in the urban region and in forestry (Papers II 
and III and to some extent Paper IV). Based on the model of adaptation processes 
presented in Chapter 3, the analysis was centred on understanding climate change 
(e.g., awareness and concern), planning (e.g., identification of adaptation 
strategies and options) management (e.g., factors that affect the opportunities to 
initiate, develop and implement adaptation, hence in the analysis I do not consider 
the implementation phase solely). I will first summarize the results of the 
stakeholder meetings in the urban region and continue with the forestry sector 
results; the concluding discussion treats the two cases as they are interrelated. I 
discuss how perceived adaptive capacity is determined by how climate change is 
perceived and prioritized in relation to other issues and what opportunities for 
adaptation are identified. 

5.2.1 Climate change adaptation in the urban region 
To understand perceptions of adaptive capacity, it is important to understand the 
context in which adaptation is to be enacted and how climate change is 
understood in relation to other stressors and challenges. When analysing 
stakeholder perceptions of current and future risks and challenges facing the urban 
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region, it was clear that risks related to climate change were connected to other 
ongoing changes and developments. Challenges perceived as problematic in the 
urban region included biogeophysical, social, economic, political, institutional, 
technological, and environmental factors (see Table 23.1 in Paper II for further 
details). All these are related to the complex urban landscape that involves many 
actors as well as sensitive human and natural systems, and where, though the rate 
of change and development is high, inflexible infrastructure and buildings are 
present as well (Paper II). In this context, climate change becomes an additional 
factor that may increase the pressure on these systems.  

Stakeholders in all focus groups reported a growing recognition and awareness of 
climate change impacts among regional and local actors in the urban region. 
Generally climate change have been on the agenda since the latest ten years and 
some participants make reference to the Kyoto protocol in 1997 and the IPCC 
third assessment report (TAR) in 2001 (stakeholder meeting 2, 2008). However, 
municipal officials perceived increased awareness in their organizations over the 
last two to three years as a result of greater media attention and in relation to 
presentations concerning the Commission’s work (Paper IV). Moreover, as noted 
in one focus group, the discussions had recently shifted from talking about 
“climate impacts” to “climate adaptation” and from “environmentally adapted” to 
“climate adapted” (stakeholder meeting 2, 2008). However, CCA was not 
perceived as a matter that was generally prioritized in political decision-making or 
that permeated municipal activities to any greater extent. 

The analysis revealed that those areas where CCA considerations have so far 
featured prominently in policy documents and risk-reducing activities concerned 
water-related risks, in particular, flood risks (Papers II and IV). Several municipal 
officers mentioned work on detailed, comprehensive planning involving 
discussions of house construction in flood-risk areas and of plans for flood 
defence. Flooding was a risk that stakeholders in the focus groups argued could be 
reduced and adapted to (Paper II). In any case, most identified adaptation 
initiatives could be related to activities aiming to increase adaptive capacity and 
assess the need for adaptation by building knowledge of climate change and its 
impacts.  

The results also indicated that the concept of adaptation can be interpreted in 
various ways. The stakeholder discussions highlighted such differences in the 
perceived meaning and content of what is involved in adaptation in the urban 
region (Paper IV). Although there was variation within the focus groups, several 
participants noted that they were not generally using the term “adaptation” in their 
organizations, even though their organizations were considering climate risks. 
One participant mentioned, for example, that he thought of adaptation in different 
ways, in relation both to changing business strategies and to the technical 
adaptation of buildings to the risk posed, for example, by floods (stakeholder 
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meeting 2). Another participant said that, to him, adaptation indicated a reactive 
response to existing conditions without forethought. Moreover, the difficulties 
distinguishing between mitigation- and adaptation-related activities, which in 
practice can be seen as two sides of the same coin, were also noted (stakeholder 
meeting 2, 2008). In addition, many of the measures considered in relation to 
climate change also had a bearing on other changes, such as increasing population 
(stakeholder meeting 2, 2008). This lack of clarity concerning the adaptation 
concept may be problematic when many actors’ activities are to be coordinated, 
which was also evident when identifying actors for adaptation (Paper I).  

From this study and based on previous studies is seems like climate adaptation has 
not found “its position” organisationally and sometimes it is framed as an 
environmental issue (Aall, 2012; Measham et al., 2011) and in other context as 
technical issue (e.g., Glaas et al., 2010; Lund et al., 2012; Storbjörk & Hedrén, 
2011) or a public safety issue (Measham et al., 2011). However, as noted by 
Measham et al. (2011) the framings of CCA is important as it relates to both 
prioritization and allocation of responsibility (see also Uggla, 2009).  

In analysing factors that affect adaptation processes in the context of urban 
regions, it was clear that those factors that the participants perceived as most 
critical to adaptation concerned coordination within organizations and between 
actors, conflicting interests, short-term thinking and planning, public- and private-
sector prioritization, uncertainty regarding the effectiveness of adaptation, 
population change, and the economy (Paper II). These and similar factors have 
been for adaptation have been widely noted in other studies (e.g., Few et al., 2007; 
Glaas et al., 2010; Hjerpe & Glaas, 2011; Storbjörk, 2010). Short-termism has 
also been highlighted in several studies (e.g., Burch, 2010a; Few et al., 2007; Ivey 
et al., 2004; Wilson, 2006). On the other hand, if there is political will, factors 
relating to technology, information, and finance seemed manageable (Paper II). 

The results indicate that CCA was perceived as an important regional issue in the 
urban region, but as one that cannot be seen in isolation, as it is connected with 
other broader changes and developments such as globalization, population 
change, infrastructure, and the environment (Paper II). Moreover, several 
constraining factors were identified that related to the urban context and to the 
complexity involved when adaptation is needed across scales (Paper II).  

5.2.2 Climate change adaptation in the forestry sector 
The analysis of current and future risks and challenges facing the forestry sector 
revealed a wide range of factors that the stakeholders saw a need to consider in 
various ways, and that affected management strategies and overall conditions in 
the sector (Paper III). These included changes in the social environment, conflicts 
of interest and priorities concerning land and forest resource use, biophysical and 
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biogeophysical risk, ecological changes and risks, economic issues, and 
infrastructure and management difficulties (see Table 2 and 3 in Paper III for 
further details). Some risks were mentioned particularly in relation to future 
climate, whereas other cited challenges were seen as problematic even under 
current climatic conditions (Paper III).  

Similar to what has been published in official documents (e.g., Eriksson, 2007; 
SFA, 2009; SOU 2007:60), climate change was perceived as entailing a 
combination of positive and negative effects. Stakeholders expressed concern 
relating to factors such as changed water levels, insect damage, and the carrying 
capacity of land (Paper III). However, over the course of the series of stakeholder 
meetings, it was clear that several participants, notably forest owners, also 
foresaw positive consequences of climate change, such as increased growth and 
possibilities for new and broader market opportunities, for example, due to 
increased demand for forest-based renewable energy (Paper III). Related to that, 
they also identified several options for dealing with and managing climate-related 
risks (Papers III and IV).  

To prepare for climate change, forest officials in both the southern and northern 
regions mentioned that they had held discussions within their organizations on 
how to plan ahead and monitor changes, for example, regarding forest 
management strategies and technological development. However, when it comes 
to introducing changes in forestry, such as different tree provenances, the 
perceived need was low, as saplings must survive today’s climate (Paper III).  

At the same time, from the discussions it seemed as though forest owners and the 
officials representing forest companies were continuously adapting to changing 
weather and climatic conditions, as well as to trends and market demands (Paper 
III). Forest owners also noted that adaptation was inherent to being a forest owner 
(Paper III). Moreover, discussions of risks in forestry and of spreading these risks, 
with or without climate change, were seen as long having been part of forestry 
discourse, not least in relation to the storm Gudrun, which particularly affected 
stands of Norway Spruce (Picea Abies) (Paper III, IV and Ulmanen et al., 2012).  

Several adaptation strategies could thus be identified that had been introduced as 
part of general risk management strategies, though climate change was not the 
main catalyst for these measures (Paper IV). For example, damage caused by the 
storm Gudrun had affected forest management practices in Kronoberg, where 
some private forest owners, having to change their forestry practices, took 
advantage of the opportunity to plant foreign species to increase forest diversity 
(Papers III and IV).  

The climate change-related risks perceived as most difficult to manage were new 
and unknown insects and pathogens (Paper III). Many other risks were perceived 
as manageable, even though in many cases it would take time to introduce the 
needed changes in, for example, management strategies. Climate change was even 
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seen as a factor that could increase the potential to adapt, as enhanced forest 
growth might allow the rotation period to be shortened, increasing the flexibility 
of forestry management (Paper III).  

Regarding factors that were perceived forestry stakeholders capacity to adapt, 
technology was also seen as a key factor. However, similar to participants in the 
urban region, they were generally confident that technology existed or would be 
developed to meet the challenges posed by climate (Paper II and III). This was 
also found in a study of perceived adaptive capacity among forest managers in 
Canada (Johnston & Hesseln, 2012). 

Laws and regulations were also seen as important in some respects, for example, 
regarding measures to control insect and game damage (Paper III). Participants 
also discussed prioritization relating to costs, attitudes, and experience. For 
example, severe storms such as Gudrun were not perceived as prioritized in the 
north in the same way as was the risk of crushed tree tops due to heavy snow in 
the southern region, which indicates the importance of current conditions and 
events when it comes to CCA (Paper III). Prioritization was also a matter of cost. 
If adaptation measures were perceived as more costly than the actual expected 
damage they addressed, then the associated risk would not be prioritized in 
management even though the participants knew how to adapt. Adaptation was 
also perceived to be constrained by physical limits due to the characteristics of the 
actual forest stand which indicates how socioeconomic adaptive capacity (e.g., 
and the inherent adaptive capacity of trees and forest ecosystems are interrelated 
(Lindner et al., 2010). 

5.2.3 Discussion and reflection 
In this section I discuss factors that have an influence on the perceived adaptive 
capacity among the stakeholders in the urban region and forestry sector and if any 
similarities or differences can be identified. In focus are the results on stakeholder 
perceptions of climate change in relation other issues and what opportunities for 
adaptation that are identified in the urban region and the forestry sector 
respectively.  

First, as demonstrated in both studies, general awareness of climate change was 
high, which is not surprising in itself. This is partly due to bias in the selection 
procedure (Paper I), but can also be explained by the high general awareness of 
climate change in Sweden. The results of an annual study conducted by the 
Swedish Environmental Protection Agency (SEPA, 2009) indicated that 99.8% of 
survey respondents were aware of climate change and that 95% of respondents 
believed that Sweden would be affected by it. Moreover, a study of European 
perceptions of climate change demonstrated that, in relation to other global issues, 
respondents in Sweden were the most concerned about climate change 
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(Eurobarometer, 2011; Wibeck, 2012). More interesting is how the participants in 
the stakeholder dialogues related to climate change impacts and to their 
opportunities to adapt, which is a matter I will discuss further in this section.  

In line with the model of adaptation processes, climate change signals were 
detected in the urban region and the forestry sector, as a result of both direct 
experience and indirect signals from external sources. However, the results 
indicate the degree of concern varied as did the perceived need for adaptation 
action, stakeholders in the forestry sector being generally less concerned about 
climate change than were the urban stakeholders. Climate change is interrelated 
with many other factors, and the adaptation strategies to be enacted depend on 
both climatic and non-climatic factors which also have been demonstrated in 
several studies (e.g., Arnell & Delaney, 2006; Berkhout et al., 2006; Berkhout, 
2012; Hertin et al., 2003; Keskitalo, 2008b).  

One factor which may partly explain stakeholder perceptions of climate change 
and the need for adaptation that differed between is the timing of the focus groups 
meetings that differed in the urban region and the forestry sector. In 2008 when 
the stakeholder meetings were being held in the urban region, the final report of 
the Commission (SOU 2007:60) had recently been published, as had the IPCC 
Fourth Assessment Report (IPCC, 2007b) and the Stern Review (Stern, 2007). All 
three documents strongly emphasized the need for adaptation in developed 
nations, which led to intensified discussions in the media and at the political level 
in Sweden (Knaggård, 2009). The Commission had made a number of suggestions 
for responsibility allocation, clarification, and regulatory changes, but decisions 
had not yet been made and the Climate Bill (Prop. 2008/09:162) had not yet been 
introduced. It can be argued that a gap existed between national policies and the 
resources available for implementation. The adaptation process was just 
beginning, driven by individuals and their commitments and perceptions of the 
need for adaptation (Paper II). Moreover, climate change impacts and their global 
and national consequences were frequently discussed in the media at this time. 

However, as of 2010, when the forestry sector stakeholder discussions were being 
held, the attention paid to climate change had decreased in the aftermath of the 
UNFCCC meeting in Copenhagen (Boykoff & Nacu-Scmidt 2013; Ulmanen et 
al., 2012). In addition, the winter of 2009–2010 was extremely cold (see, e.g., 
www.smhi.se), which could have affected participants’ perceptions of climate 
risks and the need for adaptation.  

Blennow et al. (2012) demonstrated, for example, that Swedish forest owners 
believed less in climate change after the cold winter of 2009-2010 than in 2004, 
which, according to their analysis, may be because the importance of recent single 
events is often overrated. In line with Weber (2010), climate change as a 
phenomenon is difficult for local practitioners to detect and observe which is why 
climate risks are generally underestimated in decision-making. However, when 



Results and discussion 

69 

extreme weather events, such as floods, occur, their significance tends to receive 
disproportionate attention relative to the actual risk.  

Direct experience of weather- and climate-related extreme events (e.g., climate 
variability), is an often cited driver for climate change adaptation initiatives in 
combination with other changes and trends (Berrang-Ford et al., 2011; Tompkins 
et al., 2010). How risks are perceived depends on whether they are learned about 
from personal experience, statistical descriptions (Weber, 2010), or direct or 
indirect signals (Berkhout et al., 2006). From an organizational perspective, 
climate change will probably be perceived through indirect signals such as 
regulatory changes rather than from direct experience of climate impacts 
(Berkhout, 2012). Forestry and urban regions differ considerably in their use of 
climatic resources and susceptibility to climate change (Arnell & Delaney, 2006). 
The forestry sector focus groups noted that taking account of climate variability 
was a natural part of being a forest owner (Paper III). Moreover, the storm Gudrun 
can be seen as a damaging weather event that might be associated with climate 
change of which several participants had personal experience of and had coped 
with, and thereby climate change impacts were potentially perceived as less 
threatening (Paper III).  

As shown by Whitmarsh (2008) direct experience of climate related risks does not 
necessarily lead to action due to difficulties linking experience beyond 
observable. Therefore, it may be argued that awareness of climate change needs to 
be coupled with fuller understanding of the problem (Moser & Luers, 2007; 
Moser & Ekstrom, 2010). Moreover, even if knowledge exists it may not be used 
effectively by decision-makers (White et al., 2001) or the information that exists 
is not relevant for making decisions (McNie, 2007; Naess et al., 2011; Ryghaug & 
Solli, 2012). These issues will be further developed in the next section 5.3 where I 
will further describe how these results also had a bearing on the science–practice 
interface and on how knowledge was domesticated in the municipal context and 
among forest owners. 

However, a comparative survey of forest owners’ perceptions of climate change in 
Sweden (Kronoberg), Germany (the Black Forest), and Portugal (Chamusa) 
(Blennow et al., 2012) demonstrated the Swedish forest owners considered 
climate change with respect to their forests less than did forest owners in 
Germany and Portugal. Blennow et al. (2012) conclude that the degree of belief in 
climate change in combination with experience of local effects of climate change 
determines the extent to which forest owners adapt their forests to climate change. 
However based on the same survey (Blennow et al., 2012) it was claimed that 
Swedish forest owners: “potentially could be motivated to take adaptive measures 
to meet a long-term demand on forest bio-fuel raw material” (Persson et al., 
2011:26).  
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Similar results were presented in Paper III as well, and may partly explain the 
participants perceived adaptation space and thereby the perceived adaptive 
capacity, as this increased demand for other forest-based products would expand 
opportunities in forestry. These results indicate that other factors than experience 
of climate related events may stimulate adaptation measures, even though they are 
not initially intended as responses to climate change or are not labelled as such, 
but that are in line with strategies suggested in public reports, such as active forest 
management (Paper III).  

Related to the reasoning above, the characteristics of climate risks seem to differ 
between the urban region and the forestry sector. The forestry sector participants 
perceived climate change as both a negative (e.g., insect damage) and positive 
(e.g., new market opportunities) factor that made room for a greater diversity of 
forest-based products while increasing forest growth, amidst a general trend in 
which wood volume rather than quality was prioritized by the market (Paper III).  

Moreover, these results indicate that the market context (Arnell & Delaney, 2006) 
can act as a factor enabling CCA. However, if market demands change, how will 
this affect the adaptation process? For example, a study of adaptive capacity and 
vulnerability in northern Sweden and the forest industry (Keskitalo, 2008b) 
emphasizes that climate change occurs in a context in which non-climatic factors, 
such as socioeconomic changes, may have more profound effects than the impacts 
of climate change as such: 

These results show the importance of viewing climate change in the context of 
other ongoing developments and trends: in this perspective, climate change 
represents an added impact on already vulnerable communities. The study also 
illustrates that the effect of ongoing socio-economic change will be more 
extensive in these cases than the levels of projected climatic change (Keskitalo, 
2008b:232). 

As noted in the previous section the adaptation processes looks very different 
depending on the position and role of the various stakeholder groups. Among 
forest officials and stakeholders in the urban region, discussion was to a larger 
extent centred on planned adaptation strategies and especially strategies that 
aimed increasing the adaptive capacity and facilitate adaptation such as develop 
knowledge. Private forest owners on the other hand show examples of 
autonomous adaptation responses to changes in the external environment. This 
can also be related to the fact the agency of municipal officers are restricted by 
political decisions whereas forest owners have greater latitude for actions.  

In summary, in the analysis the following four interrelated factors were identified 
that related to perceptions of adaptive capacity: experience of weather- and 
climate-related extreme events (susceptibility to change), the understanding and 
communication of climate risks, the external environment (e.g., the market and 
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regulatory context) and, the degree of decision-making autonomy. The forestry 
sector participants currently saw many opportunities to introduce adaptation 
strategies. Stakeholders in the forestry sector operate in a climate sensitive sector 
and are thus used to manage climate and weather variability. The urban region 
participants on the other hand, identified more constraining factors that were 
beyond the participants’ scope of influence (Paper III). Hence, in forestry there 
seemed to be room for flexibility and gradual adaptation despite the long time 
scales of decisions made in forestry (Paper III). In the urban region, in contrast, 
climate change was more likely to be regarded as an additional negative factor 
affecting already burdened systems and central social service functions, for 
example, infrastructure, buildings, and water resources, calling for coordination 
between actors in the region (Papers II and IV) (e.g., Carter, 2011; Winsvold et 
al., 2009). Even though both cases involve long term processes and investments, 
public organizations are constrained by the regional and responsibility context.  

5.3 Science–practice interactions                              
regarding climate change adaptation 

Given the call for stakeholder involvement and engagement in adaptation 
processes, the third research question concerned the science–practice interface and 
whether and to what extent the knowledge-spanning function of science-based 
stakeholder dialogues would be able to transform high adaptive capacity into 
practical decisions regarding CCA. These issues were addressed in Paper IV, 
which paid specific attention to the dialogue between climate scientists (i.e., 
scientific experts), municipal officers, and private individual forest owners (i.e., 
local experts) in the focus group discussions during the second stakeholder 
meeting. Through addressing this question, I aim to tie together the main findings 
of this thesis by shifting the focus from “who” (identifying stakeholders) and 
“what” (understanding adaptation) to “how” (supporting adaptation).  

5.3.1 Domesticating knowledge of climate change and adaptation  
When analysing the dialogue between the focus group participants, one could see 
that forest owners, notably in southern Sweden, shared experiences of previous 
climate-related events and the impacts of these on their forest properties (Paper 
IV). By asking each other questions, they also shared knowledge of how they had 
managed and adapted their forestry operations to various stressors and challenges. 
Similarly, municipal officers shared experiences of their municipalities’ CCA 
efforts, perceived difficulties, and how their conditions differed depending on, for 
example, municipality size and socioeconomic features (Paper IV). In this way, 
through sharing experiences and thus combining knowledge bases, the 
participants were involved in the joint conceptualization of adaptation and its 
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meaning to their activitiess, which in turn provided scientists with knowledge of 
local contextual factors and stakeholder perceptions of the problem (Paper IV). 

Against this background, the participants were provided with scientific data on 
regional climate scenarios and impacts through tailored presentations on, for 
example, seasonal changes in temperature, precipitation, snow cover, wind, and 
growing season length (see the “Methodology” chapter). In the urban region focus 
groups, the presentations also covered hydrological data, and the scenarios dealt 
with, for example, future precipitation (i.e., frequency and intensity), water levels, 
runoff patterns, and land use (Paper IV). In the forestry sector groups, results were 
presented on, for example, the risks of storm damage and of spruce bark beetle 
attacks, the storm sensitivity of different types of forest stands, as well as changes 
in depth of frost, wind load, drought stress, and maintenance strategies (Paper IV).  

The presentations stimulated widely divergent questions among both municipal 
officers and forest owners (Paper IV). The questions dealt with matters ranging 
from specific details of the figures and peculiarities in the art of modelling to 
definitions of concepts such as “minimum level”, “extreme rainfall”, and “frost”. 
Other questions were concerned with understanding the results, their significance, 
and how they should be interpreted in relation to participant activities. This 
included comparisons with data from other countries as a way of clarifying what 
future climate scenarios for Sweden might imply. The participants also tentatively 
interpreted certain results, such as the altered runoff patterns of Lake Mälaren, 
which can be seen as a way of understanding the relevance of the information to 
their activities and to the need for adaptation. Attempts were also made to assess 
the reliability of the findings, for example, regarding future temperature intervals, 
according to various climate scenarios (Paper IV).  

Besides these basic clarifications and interpretations expressed during the 
presentations, certain results generated more questions and discussion among the 
participants, such as an expected increase in the length of the growing season 
(Paper IV). This information was used and developed by forest owners in both 
southern and northern Sweden, who added complicating factors such as problems 
with ground stability for forestry equipment, water availability (which may both 
increase and decrease), and spring frost timing (Paper IV). Various adaptation 
options were also explored, such as drainage measures and changing the tree 
species planted, to make use of the increased growth potential (Paper IV).  

In summary, these examples demonstrate how local experts could relate to the 
scientific information in dialogue with the scientists, through asking questions, 
and by sharing experiences with each other (Paper IV). In this way, the potential 
for domesticating knowledge in their particular decision-making contexts was 
enhanced as both climate impacts and potential adaptation strategies were 
discussed by the participants (Paper IV). 
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The analysis also pointed to some differences between the municipal officials and 
forest owners. Following Ryghaug and Solli (2012) on factors that affect 
domestication processes among road managers in the Norwegian transport sector; 
one aspect that was also discussed in section 5.2 related to how climate change 
and adaptation are understood and experienced by local experts also seems to link 
to how scientific knowledge was discussed. Hence, it can be argued that there is a 
link between perceived adaptive capacity and how scientific knowledge is 
domesticated in the focus groups. Other factors that I will further discuss in the 
next section related to the emergence of anchoring devices and the institutional 
surroundings of the science-practice interface (e.g., boundary organizations with 
translating functions) in forestry and municipal planning respectively.  

5.3.2 Anchoring devices and                                               
organizations with translating functions 

The concept of anchoring devices was used in the analysis to identify tools that 
helped participants to contextualize climate change knowledge and that facilitated 
the discussions between the participants. In the forestry sector focus groups, 
forestry properties served as concrete anchoring device that all participants could 
understand and refer to in applying the scientific information. The fact that the 
participants possessed common knowledge of forestry stimulated dialogue 
between them (Paper IV). Their forest properties also functioned as links to 
previous experiences of extreme weather events, knowledge of previous 
generations being stored, in a way, in the forest holdings (Paper IV). Moreover, 
when looking generally at the science-practice interface, forest management is 
also subject to regulation, and any major forestry measures, such as final felling, 
must be reported in advance to the SFA, which in turn provides the forest owners 
with advice and information (SFA 2013). During the stakeholder workshop (see 
Table 4-3), the forest management plan (Skogsbruksplan), which is a planning 
tool for forest owners, was mentioned as something that could be relevant to 
CCA. Though this was not discussed in the stakeholder meeting, it merits further 
investigation as it might facilitate the domestication of climate change knowledge.  

In relation to the forest properties, organizations with translating functions were 
identified and that have the potential to facilitate domestication of climate change 
knowledge. First, the forest advisers were mentioned by both groups in northern 
and southern Sweden to have an important role to take part in and communicate 
the latest information to the forest owners (Paper IV) and thus serve as a link 
between science, practice and policy (Blennow, 2008; Kindstrand et al., 2008). At 
the same time though, it was stressed that forest land owner is the ultimately 
responsible for management of the forests (Paper III and IV).  
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Other channels of information that were mentioned was media and especially 
specialist forestry journals, but also neighbours, friends and relatives. The latter 
group could be influential when it comes to values and attitudes to different 
management options and act as good examples (Paper IV). 

Anchoring devices were also identified in the meetings of municipal participants 
however with a different character than in the forest sector. As previously 
discussed, municipal officials mentioned CCA discussions held in conjunction 
with detailed and comprehensive planning processes and in conjunction with risk 
and vulnerability analyses (Paper IV). As noted by Nilsson et al. (2012), when 
developing these plans and the resulting documents, local experts were able to 
incorporate scientific information and local knowledge (Paper IV): 

Several of the interviews suggest that the spatial planning process may be one of the 
ways in which adaptation will become institutionalized. In developing new master 
plans, municipalities have to gather relevant new knowledge … The formal review 
processes for such a plan also provide a venue for knowledge exchange among a 
range of actors within a municipality (Nilsson et al., 2012:7). 

In the municipal context, organizations with a translating function that were 
identified by the participants included professional organizations such as the 
Swedish Water and Wastewater Association (SWWA), the SMHI, external 
consultancies and the CABs (Paper IV). The role of these organizations varied 
from developing guidelines, and providing data and decision support (e.g., 
SWWA) to act as a good link between other agencies and knowledge in several 
areas (e.g., the CABs) (Paper IV, see also Nilsson et al., 2012). 

5.3.3 “Boundary objects” 
Other types of knowledge transfer devices that had served as a link between 
science and practice were also identified in the dialogue between the participants, 
the Commission and the storm Gudrun (Paper IV). Even though these events are 
very different, they can be seen as having enabled climate change discussions 
within the urban region and forestry sector respectively. In this sense their 
function differed in comparison to the anchoring devices as they brought together 
various knowledge bases and triggered adaptation discussions within the 
respective cases. Hence, they can be seen as a form of a boundary object that both 
local experts and scientists could relate to and that in different ways combined 
scientific and local knowledge.  

Gudrun triggered an awareness of climate change in the forestry sector (Paper IV, 
Ulmanen et al., 2012). In the stakeholder discussions, it was also clear that 
Gudrun had made forest owners reconsider earlier management strategies, leading 
to the development of both science and practice (Paper IV). However, Ulmanen et 
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al. (2012) also identify several factors that have led to resistance to introducing 
policy changes in the forestry sector. One such factor is negative experience of 
past policiess, which have sometimes been contradictory and unpredictable (see 
Paper III as well), which has led to scepticism towards new findings (Ulmanen et 
al., 2012). Experience of Gudrun has prompted considerable debate concerning 
Norway spruce, with some arguing that the tree’s sensitivity to storms is a reason 
to consider cultivating other species (Ulmanen et al. 2012). Furthermore, as noted 
by Ulmanen et al. (2012), there have been no strong recommendations for change, 
but rather general advice “to think of risks”.  

The Commission report as well as the seminars and presentations held during the 
Commission’s work and in conjunction with the launch of the final report seem to 
have played a role in initiating discussion of adaptation in the urban region (Paper 
IV). However, even though the Commission helped make adaptation issues a 
legitimate concern at the political level, other measures are needed to fully support 
decision-making (Nilsson et al., 2012).  

5.3.4 Science–practice interactions leading to action? 
All in all, this analysis reveals that on the one hand, science-based stakeholder 
dialogues are useful for combining different stakeholder knowledge bases on 
climate change and conditions for adaptation. On the other side, the analysis also 
show that the institutional context play an important role to how knowledge is 
domesticated and how these processes can be facilitated to enhance the potential 
for translating adaptive capacity into action. During the actual discussions, 
anchoring devices such as the property of the land owner clearly enabled the 
participants in the forestry sector to share knowledge and explore adaptation 
options.  

Moreover, in forestry, the channels for communicating scientific knowledge 
where more easily identified which can be seen as a result of the long history and 
culture of forest owners contact with their advisors. In the municipal context 
organizations with this translating function were identified although at the time of 
this study, a number of networks dealing with mitigation issues were in place but 
very few if any existed dealing with adaptation issues (Paper IV). In addition to 
the CABs, one recent example though that could have this function is the National 
knowledge centre for climate adaptation that was initiated by the Government in 
2012 to develop and disseminate methods and experience of climate adaptation 
and climate effects in different sectors, facilitate dialogue and interaction between 
actors as well as create forum for knowledge exchange through seminars and 
conferences (SMHI, 2013).  

Ryghaug and Solli (2012) suggested that standards and guidelines at the national 
level could assist adaptation action the local level and support adaptation 
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decision-making. This analysis also show that this could be useful especially in 
complex situations as within the urban regions and where there may be difficult to 
prioritize or legitimize climate adaptation costs. However, considering the various 
knowledge bases of different stakeholder groups that were expressed in the focus 
groups, there is a great potential in the role of stakeholder dialogues to ignite 
adaptation considerations (Paper IV).  
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6 Conclusions  

Throughout history, natural and human systems have always developed strategies 
to cope with and make the best use of their surrounding climatic conditions. As 
societies are now anticipating the consequences of rapid climate change, the 
associated adaptation challenges have attracted increasing attention not only 
among researchers, but also among decision-makers and planners in the public 
and private spheres in both developing and developed countries. Climate 
adaptation poses many challenges. They stem from the uncertainty regarding 
climate change and its potential effects, how societies’ infrastructure and 
economies develop, interaction between how people make sense of climate 
change and how they make sense of adaptation, available technological and 
economic resources, and how adaption processes can be developed and 
implemented by both private and public actors.  

It is this latter challenge that this thesis addressed when I set out to identify, from 
regional and sectoral stakeholder perspectives, critical factors that constrain or 
enable the enactment of adaptation processes. Based on previous research, I 
assumed that these challenges might differ between spatially organised adaptation 
processes (e.g., in urban public administration) and sectoral adaptation processes 
(e.g., in the private sector and forestry). The value of this comparison is not only 
that it confirms that the roles and capacities of private versus public stakeholders 
diverge, but it also point at some important differences that need to be kept in 
mind in analysis of adaptation processes. 

In this study I have focused on three vital components of adaption processes: who 
the stakeholders are, how various stakeholders perceive their capacity to adapt, 
and the role of stakeholder interaction in facilitating adaptation processes. I have 
focused on these because stakeholders are central to enabling or constraining the 
development and implementation of adaptation processes, and how they perceive 
their capacity to adapt is the foundation for understanding how adaptation comes 
about. Interaction between stakeholders is also critical, as it makes available the 
various knowledge bases and experiences of current climatic and non-climatic 
conditions that determine the outcomes of adaptation processes. Considering that 
the effects of climate change are local and context-specific, both policy and the 
academic literature emphasise the importance of involving stakeholders in the 
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adaptation process. There are, of course, other critical factors involved in 
adaptation processes, such as institutional, technological, economic, and 
legislative factors that constitute an important context for the studied adaptation 
processes. Analysing them systematically, however, is not part of my aim, as I 
focused on the communicative aspects of adaptation processes in the form of 
stakeholder identification, perceptions and interaction.  

The first analytical challenge related to my research questions, was to develop a 
systematic method for identifying stakeholders in adaptation processes. A 
precondition for enacting adaptation processes is that the relevant stakeholders 
and their roles should be identified. The question of how this should be done is 
often overlooked by researchers and policy-makers. Accordingly, this thesis 
builds on previous research into stakeholder involvement in adaptation processes 
by focusing on how to identify stakeholders and on the challenges involved when 
doing so in the context of complex and uncertain issues such as climate 
adaptation.  

I concluded that methods for identifying stakeholders should take account of 
different stakeholder types, characteristics, and contributions vis-à-vis adaptation 
processes, such as: formal and informal roles and responsibilities for adaptation; 
exposure to climate risks; skills and knowledge related to climate change, 
impacts, and adaptation or to local, regional, and sector-specific conditions; and 
decision-makers and the position of adaptation managers in organisations. 
Although not all these are directly involved in adaptation processes as such, they 
may be relevant to various parts of adaptation processes, which may change over 
time. Moreover, as stressed in much of the stakeholder literature, involving 
stakeholders in the identification process is essential, as the combination of top–
down and bottom–up knowledge improves our understanding of stakeholder roles 
and responsibilities and of who should be involved and when.  

Through applying the identification method, the landscape of potential 
stakeholders in climate adaptation processes was mapped both in Sweden in 
general and in particular case studies, from which several stakeholder groups were 
selected and invited to participate in the research. Based on the mapping results, I 
also concluded that the stakeholder landscape appears different from a regional 
perspective, compared with a sectoral perspective on adaptation processes. Both 
cases involve both public and private actors, though the main difference between 
them is that those in the forestry sector who are responsible for adaptation are also 
the ones who will be directly affected by the indirect and direct effects of climate 
change, that is, the private, individual forest owners. Municipalities also have 
responsibilities for adaptation through, for example, their planning monopoly, but 
the actual decision-makers are not necessarily those who will be affected.  
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The next task in my analysis of adaption processes was to analyse how these 
selected stakeholders with interests in or mandates for adaptation in the respective 
case study contexts perceived their capacities to adapt. In particular, based on a 
model of adaptation processes, I analysed stakeholder understandings of climate 
change in relation to other risks and challenges, the meaning, form, and content of 
adaptation strategies and options, and factors that affected the stakeholders’ 
perceived ability to develop and implement adaptation measures.  

I concluded that the perceived adaptive capacity is linked to the perceived 
adaptation space, which is determined by the following interrelated factors: 
experience of weather- and climate-related extreme events, the understanding and 
communication of climate risks, the external environment (e.g., the market), the 
degree of decision-making autonomy, and perceived ability to develop and 
implement adaptation options. Through these empirically derived results, I add to 
previous research into adaptation processes by demonstrating what complex 
adaptation processes are like in practice and that stakeholders’ perceived adaptive 
capacity is linked to both internal and external factors. 

Finally, I turned to the role of stakeholder interaction in research and planning for 
climate adaptation, specifically, how science-based stakeholder dialogues may 
enhance the potential to translate high generic adaptive capacity into action. Using 
the concept of domestication, I concluded that the dialogue between local experts 
(e.g., private forest owners and municipal officials) and scientists could enhance 
the domestication of climate knowledge by stimulating knowledge sharing 
between stakeholder groups. A crucial condition for the dialogues to succeed was 
the use of anchoring devices that helped local experts to contextualise the 
scientific information. I also concluded that domestication processes are 
dependent on the broader institutionalization of science–practice interactions.  

In summary, based on my analysis, I conclude that there are some commonalities 
between adaptation processes in the two studied contexts. That is the case even 
though many of the stakeholders report that climate adaptation is a new concept to 
them and that they have only recently started relevant capacity-building activities; 
at the same time, many other ongoing activities can be related to climate 
adaptation, although they may not be labelled or intended as such. In line with 
previous literature, this study demonstrates, climate adaptation is rarely 
introduced solely in response to climate change, but is due to many different 
factors, developments, and opportunities.  

My study has also highlighted some marked differences between the cases 
relating to the perceived opportunities to initiate adaptation measures and to the 
degree of complexity. In forestry as it is represented in my study, private actors 
identified many more adaption options than constraints, whereas public actors in 
the urban region perceived a great many adaptation constraints that were beyond 
their scope of influence. However, these factors are not linked to climate change 
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alone, but can be seen as mirroring current challenges and difficulties in 
introducing changes in the respective case study contexts. Hence, factors enabling 
and constraining the enactment of adaptation are dynamic over time.  

Lastly, I have not investigated any real decision-making processes, but rather how 
stakeholders in regional and sectoral contexts understand and relate to climate 
change and adaptation and how these perceptions influence their perceived 
adaptive capacity. However, I see a need for future research that analyses actual 
decision-making processes and how the present results play out when stakeholders 
make decisions related to climate change and adaptation in practice. I also see a 
need to continue investigating factors enabling adaptation and how the adaptation 
potential identified here can be realised and strengthened. 
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