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Abstract

Adaptation strategies can backfire and cause maladaptive outcomes, yet this is an understudied
area in Swedish adaptation work, and a conceptually challenging theme with potential justice
implications. The study explored the potential existence of maladaptation in Swedish
municipalities in the Motala strom catchment area in collaboration with the FairWater research
project, through conducting 18 qualitative interviews with officials from municipalities and
county administrative boards. While almost half of the respondents did not consider negative
consequences from adaptation work, cost and spatial trade-offs were the most commonly cited.
More traditional maladaptation aspects, such as rebounding vulnerability, shifting vulnerability,
increasing emissions, and path dependency were often not equated with ‘negative
consequences’ but rather mentioned spontaneously at other points in the interviews. Few
overlaps were seen in the respondents’ associations of unsuccessful and unfair adaptation,
highlighting a lack of justice considerations in municipal CCA. A wide array of adaptation
constraints was highlighted by the participants including governance; budgetary constraints;
political will; trade-offs; legal framework; monitoring, evaluating and learning; and complexity.
While not all constraints were said to directly lead to maladaptation, they have the potential to
do so. With few studies of maladaptation done previously in Sweden, the maladaptation
indicators mapped in this study potentially suggest a large hidden number of maladaptation
risks. Based on the study’s results, future research could benefit from testing monitoring,
evaluation and learning frameworks to avoid maladaptation in a Swedish municipal context and
assess if using such frameworks aids decision-making.
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Summary

With impending climate change, there is a need to complement mitigation with adaptation
initiatives. Climate change adaptation (CCA) has therefore become a prominent area of research
and practice. However, while CCA appears straightforward in its strife to reduce climate risk,
literature points to a more complex story — one in which poorly implemented adaptation
strategies can backfire severely. Additionally, signs suggest challenges in adaptation
decision-making and governance, globally as well as in Sweden. Due to this, there have been
calls for more attention to adaptation governance frameworks in addition to the actual content
of adaptation approaches and projects. This warrants further research into whether and how

(mal)adaptation is understood and considered in decision-making in Sweden.

This study is produced in collaboration with the Stockholm Environment Institute (SEl) as part of
the FairWater project that is implemented together with the Swedish Meteorological and
Hydrological Institute (SMHI) and Linkoping University (SEl, 2023). The project focuses on
“collaborative and fair catchment-based water management” (SEI, 2023) and takes place in the
Motala strom catchment area in Sweden. The area is interesting to study at a municipal level,
considering the varying sizes and adaptive capacities, coastal and rural placement of the
municipalities, and the significant role of municipalities in Swedish adaptation efforts. This thesis
contributes to the FairWater project by providing insights into municipal understanding and
decision-making on (mal)adaptation, by interviewing municipalities in the catchment area.
Furthermore, this thesis bases its understanding of (mal)adaptation on frameworks that

explicitly emphasise its justice/fairness aspects, thus promoting more just approaches to CCA.

To reach the study aims and answer the research questions, this thesis employed a qualitative
research approach and conducted 18 semi-structured interviews with municipal employees in
the Motala strom catchment area, as well as in the corresponding county administrative boards
during February to March 2025. Only participants with relevant knowledge were included in the

study, leading to the participants holding various roles, such as different types of environmental



and climate strategists, preparedness officers, climate change adaptation coordinators, and

more.

Results of the study indicated that municipalities engage in CCA to achieve various goals, e.g., to
protect things of value, build ‘robustness’ towards a variety of hazards, or maintain the
status-quo regarding life quality, functioning of society, and access to resources. Furthermore,
complexity emerged as an important factor influencing municipal daily functioning both in
general, as well as in relation to adaptation to climate-related water hazards. This is related to
the large number of actors within and beyond the municipality, the significant uncertainty
related to CCA work, and the need to simultaneously act on multiple spatial and temporal scales.
Further, governance emerged as significantly influencing the municipal CCA work through the
systems currently in place and the current approach to decision-making, citizen involvement,
and collaboration. Moreover, data pointed to the existence of significant adaptation constraints
such as budgetary constraints, political will, trade-offs, legal framework, and MEL. While not all
constraints directly lead to maladaptation, they have the potential to do so. Maladaptation —
while not asked about specifically and not a concept most municipal workers are familiar with —
appeared to be understood to an extent, even if seldom linked to negative consequences of the
adaptation work. Finally, there is varied understanding among practitioners regarding what
fair/unfair and successful/unsuccessful adaptation means, where just a few made weak links

between successful adaptation and fairness, and unsuccessful adaptation and unfairness.

Overall, the municipalities and county administrative boards interviewed can be considered
reasonably representative of Sweden as a whole, suggesting a general trend that adaptation
work in Sweden is slow to progress in terms of magnitude, integration and robustness achieved,

with a lack of consideration for negative consequences and fairness in relation to CCA.
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Introduction

With scientific consensus around climate change, managing its consequences should be seen as
“one of the greatest priorities for nations and communities worldwide today” (United Nations
Environment Programme (UNEP), 2024, p. 2). Even with an immediate and complete reduction
of all greenhouse gas (GHG) emissions, the current emissions already affect the global climate,
and will continue to do so in the future (UNEP, 2024, p. xii). This indicates the need for enhanced
climate change adaptation (hereafter ‘CCA’ or ‘adaptation’) to complement the mitigation
initiatives (Schipper, 2020, p. 409). Based on this understanding, adaptation has become a
prominent area of research and practice (Datta & Behera, 2023, p. 2; Sovacool, 2018, p. 183).
Furthermore, the call for adaptation contains both urgency and uncertainty, since delays make

adaptation increasingly difficult and expensive (Sarkar et al., 2024, p. 2).

While CCA can appear straightforward in its strife to reduce climate risk, literature points to a
more complex story - one in which a poorly designed or poorly implemented adaptation strategy
can backfire severely. Failed adaptation can make beneficiaries more vulnerable to climate
change (Schipper, 2020, p. 409), for example, by moving the risk of flood from one place to
another. Scholars have consequently introduced the concept of ‘maladaptation’ to explore the
instances where adaptation falls short. Additionally, (mal)adaptation is a concept that does not
lend itself to easy identification, and is not applicable in the same way across scales or contexts
(Lama et al.,, 2017, p. 200). Furthermore, exactly what distinguishes adaptation from
maladaptation in practice — when knowledge provided by hindsight is unavailable — is unclear
(Sarkar et al., 2024, p. v). Yet, despite much debate, maladaptive outcomes are generally
considered to be those that lead to increased vulnerabilities to climate change impacts,
increased emissions and/or inequitable outcomes, now or in the future (IPCC, 2022, p. 27;

Swedish Civil Contingencies Agency (MSB), 2022, p. 6; Schipper, 2020, p. 411).

Similarly to maladaptation, the concept of justice or fairness is debated and contains multiple

definitions and conceptualisations (Mills-Novoa et al., 2022, p. 401). These can appear kindred



to some of the maladaptation considerations, yet the application of adaptation justice in
“adaptation planning and implementation remains scarce, ambiguous, and rarely accounted for”
(Bustamante et al., 2023, p. 16). There might be merit in considering how maladaptation can
produce and reproduce injustices, as current scholarship indicates that measures which are
flexible, inclusive, and distributive of benefits over time can avoid maladaptation (IPCC, 2022, p.

27; UNEP, 2024, p. 15).

Despite technocratic approaches traditionally being favoured when discussing adaptation, it
could be argued - and this stance will be taken in this thesis — that the issues of (mal)adaptation
are not merely technical, but rather — and possibly primarily — cultural, economic, and political
(Boutroue et al., 2022, p. 892; Eriksen et al., 2015, p. 523; Schipper, 2020, p. 410; Sovacool,
2018, p. 188; UNEP, 2024, p. xiii). Thus, the need to achieve adaptation and avoid maladaptation
is the task of institutions and policies, as well as the society at large, not just experts. However,
the gap between the adaptation measures deemed possible in theory and what has been
observed in practice suggests a challenge in decision-making and governance, globally as well as
in Sweden (Becker, 2020a, p. 404; Glaas et al., 2022, p. 188; Worlund Rylenius & Hamza, 2024, p.
498). Considering this challenge in addition to what Atteridge and Remling (2017, p. 9) refer to
as a ‘systemic gap’ in considering the risk of maladaptation in all stages of the adaptation
process, warrants further research into whether and how maladaptation is considered in
decision-making (Siders & Pierce, 2021, p. 1; Kanarp & Westberg, 2024, p. 1992; Boutroue et al.,
2022, p. 904).

Study area and FairWater research project

Against this background, this thesis aims to explore how maladaptation is understood and
enacted in practice in Sweden, as well as potential contributing factors to maladaptive
outcomes. Compared to many other countries, Sweden is considered to have high adaptive
capacity and should, in theory, be well suited to adapt to climate change with its strong
government institutions (Kanarp & Westberg, 2024, p. 1983; Metzger et al., 2021, p. 549). The

Swedish Environmental Research Institute’s (IVL) biannual review of Swedish municipalities’
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adaptation work shows that most Swedish municipalities report to have started their adaptation
work (IVL, 2023, p. 14), making Sweden a suitable area of study. Currently, however, there is a
lack of research on maladaptation and how it might be understood in the Swedish context (MSB,
2022, p.33), as well as how maladaptation relates to concepts such as justice. Flood risk is
escalating in Sweden (Becker, 2020a, p. 394) and water-related climate risks are commonly
considered and addressed by municipalities (IVL, 2023, pp. 28, 44, 49). The meaning of
maladaptation, and potential fairness aspects, in relation to water-specific climate impacts in

Sweden, thus becomes especially interesting to study in Swedish municipalities’ work.

This thesis will therefore aim to answer the following research questions:
1. What negative consequences from adaptation do municipalities identify or consider?
2. What are the enabling conditions that can contribute to maladaptation in Swedish

municipalities?

This thesis is produced in collaboration with the Stockholm Environment Institute (SEl) as part of
the research project “FairWater: Collaborative and fair catchment-based water management —
stress testing droughts and floods for resilient multifunctional use of water”. FairWater is funded
by Formas (Dnr: 2022-02120) and is implemented together with the Swedish Meteorological and
Hydrological Institute (SMHI), Linkdping University and SEI (SEI, 2023). The project takes place in
the Motala strom catchment area in Sweden (see Figure 1) which is 15 465 km? large and
includes Sweden’s second largest lake Vattern which currently provides more than 300 000
people with drinking water, a number which will likely increase (Swedish Water Authorities, n.d,
p. 7; Water Authority Sédra Ostersjon, 2022, p. 29). The area is especially interesting to study at
a municipal level considering the varying sizes and adaptive capacities, with municipal sizes
ranging from a few thousand inhabitants to some of Sweden’s largest cities, including coastal
and rural municipalities. This thesis contributes to the FairWater project by providing insight into

the considerations of municipal decision-making on adaptation.
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Figure 1. Motala strém catchment area, authors’ translation (Swedish Water Authorities, n.d, p.

9).
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Conceptual and Theoretical Frameworks

Conceptual Framework

In line with Sarkar et al. (2024), the thesis considers human-induced climate change a
scientifically established phenomenon and its own field of study, rather than a concept. The
central concepts of our thesis, using Blaikie’s (2010, p. 111) definition of the word ‘concept’ to
represent the way an idea is expressed into words or symbolism, are the concepts of adaptation
and maladaptation (to climate change). The understanding of these concepts, as used in this

thesis, is described below.

Adaptation

Adaptation to environmental change has been studied academically since the middle of the last
century, but it “only became a subject of study in the context of climate change in the 1990s”
(Schipper, 2020, p. 410). There is vast literature on this topic, with varying conceptualisations,
understandings, definitions, and typologies of adaptation. While, for example, Lama (2018, p.
305) states that “individuals and communities rarely adapt to a specific risk or a change in their
environment in isolation”, this thesis will isolate a specific form of adaptation and focus only on

the response to climate risk in particular.

To understand maladaptation, it is necessary to first define what is meant by adaptation. The
IPCC (2022, p. 5) defines adaptation in human systems “as the process of adjustment to actual or
expected climate and its effects in order to moderate harm or take advantage of beneficial
opportunities”. By contrast, Eriksen et al. (2015, p. 524), Lama et al. (2017, p. 194), and Schipper
(2020, p. 410) see adaptation simultaneously as a process of overcoming risk to something of
value, as well as an outcome of this process — a view this thesis adopts to capture a broader
understanding of adaptation. To assess adaptation within specified system boundaries, this
thesis understands CCA to encompass only intentional policies or initiatives, rather than
autonomous coping with climate impacts (Barnett and O’Neill, 2010, p. 211; Juhola et al., 2016,
p. 139).

13



Arguably, CCA is also intersectional, meaning “how various forms of oppression and
discrimination, such as those related to gender, race, class, and more, intersect and interact”
(Sarkar et al., 2024, p. 61). Certain adaptation measures can have different effects on various
social groups (Lama, 2018, p. 112; UNEP, 2024, p. 15). The intersectional lens in adaptation
debates indicates that CCA initiatives have the potential to be contested, possibly unjust, and
politically charged (Boutroue et al., 2022, p. 892; Lama, 2018, p. 313; Sovacool, 2018, p. 183). As
Kanarp (20244, p. 3) states: “adaptation is always bound up in, and struggled over, in competing
visions of desirable futures”. Therefore, this thesis presents a political understanding of CCA. As
water can be considered a socionatural entity wherein “water and society shape and reshape
each other over time and across space” (Savelli, 2022, p. 18), this political understanding of
adaptation is especially relevant. Thus, this thesis acknowledges that adaptation to
climate-related water hazards not only concerns the physical environment and natural

resources, but also exists as a social phenomenon.

Maladaptation

Adaptation, while well-meaning, does not always achieve its intended outcomes, potentially
giving way to maladaptation (Barnett and O’Neill, 2010, pp. 211-212). While initially seemingly
simple, the concept of maladaptation is, however, quite contested and vastly debated in the
literature, with many definitions to show for it. The most common aspects of what constitutes

maladaptation are summarised below:

1. Rebounding vulnerability (Barnett and O’Neill, 2010: p. 211-212; Datta & Behera, 2023, p.
3; Juhola et al., 2016, p. 139; IPCC, 2022, p. 7; Sarkar et al., 2016, p. 14; Schipper, 2020, p.
409): “when an adaptation strategy aimed at a group of people actually makes them
more vulnerable to climate change than they were before” (Schipper, 2020, p. 411);

2. Shifting vulnerability (Datta & Behera, 2023, p. 3; Juhola et al., 2016, p. 139; IPCC, 2022,

p. 7; Schipper, 2020, p. 409): “when an adaptation strategy redistributes vulnerability so
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that others who were not beneficiaries of an adaptation strategy instead become more
vulnerable to climate change” (Schipper, 2020, p. 411);

3. Creating negative externalities in relation to climate change: introducing “new problems”
(Schipper, 2020, p. 411). This thesis adheres to a narrower understanding of negative
externalities to include only those new problems that relate to climate change, such as
increased GHG emissions or undermined wider climate policy goals (such as incentives to
adapt) (Barnett and O’Neill, 2010, pp. 211-212; IPCC, 2022, p. 7; Schipper, 2020, p. 411).
While broader conceptualisations of negative externalities exist (for example, including
initiatives that undermine sustainable development more broadly (Datta & Behera, 2023,
p. 3; Findlater et al., 2021, p. 231; IPCC, 2022, p. 7; Juhola et. al., 2016, p. 139)), this
thesis understands negative externalities to apply strictly to climate change;

4. High opportunity costs: “approaches may be maladaptive if their economic, social, or
environmental costs are high relative to alternatives” (Barnett and O’Neill, 2010, pp.
211-212; Findlater et al., 2021, p. 231). In this context, to avoid maladaptation, often no
regret strategies and initiatives are proposed that would be beneficial in all scenarios
(Hallegatte, 2009, pp. 244-246; Siders & Pierce, 2021, p. 3). However, more recent
literature questions whether any initiative can be ‘no-regret’ at all, since there will always
be winners and losers, and whether low-regret initiatives should be proposed instead
(Schipper, 2020, p. 413).

5. Path dependency is a feature of initiatives that commits “capital and institutions to
trajectories that are difficult to change in the future” (Barnett and O’Neill, 2010, p. 212).
Introduction of path dependency can be said to be potentially maladaptive because it
limits future flexibility in the face of changing circumstances (Hallegate, 2009, pp.

244-246).

Knowing in advance what later will constitute maladaptation can be difficult (Sarkar et al., 2024,
p. v). As discussed earlier, any initiative has the potential to be either adaptive or maladaptive
(Juhola et al., 2016, p. 139; Schipper, 2020, p. 411; Scott et al., 2024, p. 283). This, however, does

not imply that being adaptive is an either/or state. Instead, this thesis agrees with Schipper
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(2020, p. 411) and Reckien et al. (2023, p. 908), among others, and sees maladaptation and
adaptation as residing on a continuum (Figure 2). This understanding of (mal)adaptation is used

in this thesis because it recognises its fluid and multidimensional nature.

Maladaptation

E Mot applicable to anyone outside Number of people Applicable to most people in the
= | arestricted case study wiorld (that is, =5 billion people)

criteria

System-level

criteria

Equity-related

Figure 2. The conceptualisation of the NAM (Navigating the Adaptation—Maladaptation
continuum) framework. Every response undertaken in the name of adaptation can be located
somewhere along the continuum based on six outcome criteria (Reckien et al., 2023, p. 908).
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However, a conceptual understanding of adaptation and maladaptation as residing on a
continuum creates its own issues. For example, Juhola et al. (2016, p. 138) state that “there is an
intuitive suggestion that not all negative outcomes are equally negative but some are less and
some are more”. This poses a question regarding the relationship between various adverse
outcomes and the consequent placement of an initiative on the adaptation-maladaptation scale.
Furthermore, Barnett & O’Neill (2010, p. 211) emphasise the need to separate unsuccessful
adaptation from maladaptation, because an adaptation measure could have simply not worked
without giving rise to increased vulnerability or other maladaptive aspects. This thesis adheres

to this separation.

Furthermore, this thesis acknowledges that, when discussing CCA, attention needs to be paid to
spatial, scalar, and temporal aspects of initiatives, as well as the implicit and explicit values of
stakeholders to delineate adaptation from maladaptation (Juhola et al., 2016, p. 138; Magnan et
al,, 2016, p. 648; Lama et al.,, 2017, p. 200). For example, an adaptive initiative in one
municipality could have adverse effects on its neighbouring municipalities; therefore, the spatial
focus of analysis can determine the outcome of that analysis. Furthermore, what is adaptive on
a household level may not be adaptive on a municipal or national level; thus, the scalar focus
can also determine the outcome of an analysis. Moreover, an initiative that appears adaptive in
the short term may turn out to be maladaptive in the long term; thus, the temporal focus can
also determine the outcome of an analysis. Finally, the values centered at the initiative, for
example, ‘improved economic opportunities’ or ‘preserved natural habitats’, will also determine
the outcome of an analysis. That means, in short, that no initiative can be unequivocally
described as adaptive or maladaptive; it will always depend on who is asked, where, and when,
implying that all initiatives can have a potential to be maladaptive (Juhola et al., 2016, p. 139;
Schipper, 2020, p. 411; Scott et al., 2024, p. 283). Thus, adaptation can be — due to the contested
spatial, temporal, scalar and value judgements at play — political and challenging (Boutroue et
al., 2022, p. 892; Kanarp, 2024a, p. 3; Lama, 2018, p. 313; Sovacool, 2018, p. 183). This thesis
adheres to this understanding that maladaptation is a value-driven decision-making and/or

implementation problem (Findlater et al., 2021, p. 240).
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When discussing conceptual challenges with maladaptation, Glover and Granberg (2021, p. 6)
highlight the moral angle and pose the question “what are the moral and/or ethical reasonings
underpinning the identification of maladaptation?”. This ethical or justice aspect aligns with
more recent conceptualisations, such as the framework proposed by Reckien et al. (2023),
wherein maladaptation is not merely a technical failing (Figure 2) but an outcome of policies and
measures with justice implications. Thus, adaptation that is not fair has an increased potential to

be maladaptive.

While in this thesis the words ‘fair’ and ‘just’ will be used interchangeably, it ought to be
recognised that ‘just’ in the sense of legal justice, can have a different meaning than fairness.
Justice is often considered to have three dimensions: distributional (allocation of resources,
welfare, and opportunities), procedural (equity of political and institutional practices), and
recognitional (recognition of everyone as equal members of the political and moral community)
(European Environment Agency (EEA), 2024, para. 3; Mills-Novoa et al., 2022, p. 401). Fairness is
crucial to address regarding adaptation to climate-related water hazards, as there arguably is a
“need to see water—and the systems within which it flows—as both social and natural”, with
current water management systems tending to systematically disadvantage or marginalise the
most vulnerable (Savelli, 2022, p. 18). Mills-Novoa et al. (2022, p. 412) suggest that “not all
water injustices are driven by or directly relate to climate change, but all water injustices do

create vulnerability to climate change”.

Finally, it is widely debated whether inaction also constitutes maladaptation. Some argue that
inaction can lead to maladaptation by increasing vulnerability to changing climatic conditions
(Sarkar et al., 2024, p. 13; Schipper, 2020, p. 410; UNEP, 2024, p. 4). This standpoint, however, is
contested by critics such as Juhola et al. (2016, p. 139), who argue that "if the concept of
maladaptation is applied to denote non-action on adaptation [...], the concept loses its analytical
edge and the opportunity for empirical application”. To aid in more precise conceptual
boundaries of maladaptation for data analysis, this thesis does not consider inaction as

maladaptation.
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In sum, the conceptual understanding of this thesis of maladaptation is that it is a
decision-making and/or implementation pitfall within an interdependent, complex system that
turns intentional adaptive initiatives into maladaptive, with the most common aspects
summarised in Figure 3. This thesis will use this conceptual understanding as a basis for further

exploration — through interviews — to explore maladaptation in a Swedish municipal context.

e A
MALADAPTATION

Rebounding vulnerability

Shifting vulnerability

Creating negative externalities

High opportunity costs

Path dependency

- y

Figure 3. Summary of maladaptation aspects.

Theoretical Framework

A theoretical framework provides a way of examining the world (Blaikie, 2010, p. 126). We study
maladaptation through the lens of complexity theory because climate change, as well as
adaptation to it, is considered a complex problem (Bloemen et al., 2019, p. 58; Naylor et al.,
2020, p. 444; Radhakrishnan et al., 2017, p. 3). It is characterised by multiple problem
definitions, extensive uncertainties, numerous actors, long time horizons, and contested goals

(Bloemen et al., 2019, p. 58; Sarkar et al., 2024, p. 12; Siders & Pierce, 2021, p. 1). Bedinger et al.
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(2019, p. 27) further argue that “it is clear that in climate change adaptation to hydrohazards,

there is a substantial lack of complexity-smart approaches”.

Complexity theory acknowledges that most real-world phenomena, such as CCA, are complex
and carried out by various interdependent actors on various system scales (Becker, 2024, p. 247;
Heylighen et al., 2007, p. 1). The diversification of actors involved in supplying goods, services,
and societal functions on a global scale, contributes to complexity and various
interdependencies (Becker, 2024, p. 164-165; Bergstrom & Dekker, 2014, p. 2). These numerous
actors act locally without prior knowledge of the effects their actions will have on other actors or
system scales (Bergstrom & Dekker, 2014, p. 2). This can be seen as an added governance

challenge.

The complexity framework further points to the need to be mindful when drawing boundaries
around open, complex systems of inquiry (such as municipalities), and be cautious about
examining such systems in a linear cause-and-effect manner (Heylighen et al., 2007, p. 1). Yet it
can be argued that “as most environmental problems are complex and ambiguous issues, they
need to be demarcated to render them governable” (Lidskog & Rabe, 2022, p. 3). Furthermore,
UNEP (2024, p. 4) describes risks stemming from climate change as nonlinear, as they typically
are cascading and aggregating. This property resembles another feature of complexity theory,
the concept of ‘emergence’ — that an effect of actions may be greater than just the sum of its
components (Bergstrom & Dekker, 2014, pp. 1-2; Heylighen et al., 2007, p. 5). Radhakrishnan et
al. (2017, p. 3) argue that “the complexity of adaptation is often trivialised in the pursuit of
guantification”, with the aim to reduce uncertainties. Not acknowledging the complex system in
which CCA takes place therefore risks a focus on simplified solutions as linear cause-and-effect
thinking is unlikely to be effective, especially when efforts to anticipate success factors are
limited (Bloemen et al.,, 2019, p. 58; Naylor et al.,, 2020, p. 452). Considering the relevant
features of complexity in relation to climate change processes and adaptation responses, the

theory will be considered when analysing the participants’ adaptation work.
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Empirical Background: CCA in Sweden

Legal and policy framework

The Swedish Government’s (2023, p. 21) national adaptation strategy and action plan aims to
ensure that Sweden is adapted and resilient to climate change, and seizes the opportunities that
a changing climate will bring. Fairness is mentioned briefly, without any guidance for application
(Swedish Government, 2023, p. 45). It makes one reference to maladaptation, highlighting how
the guiding adaptation principles of “sustainable development, reciprocality, scientific
foundation, the precautionary principle, integration of adaptation measures, flexibility,
uncertainty and risk management, time perspectives and transparency” (author’s translation)
create conditions for avoiding maladaptation (Swedish Government, 2017, p. 64; Swedish
Government, 2023, p. 28). In a review of Swedish climate adaptation policy from the first climate
bill mentioning adaptation in 2006 until now, Englund and Barquet (2023, p. 1) highlights that
adaptation is embedded in business-as-usual politics and “managed through existing tools and

strategies instead of prompting extraordinary measures beyond day-to-day operations”.

In Sweden, many policy areas are decentralised to the local level (Becker, 2020a, p. 394). Local
municipalities have a crucial role in local adaptation planning and implementation, in part due to
their direct influence on the local-level land use and water infrastructure planning, as well as
legal requirements to assess certain climate risks in the built environment (André et al., 2021, p.
3; Barquet et al., 2024, p. 461; Becker, 2020a, p. 394; Kanarp, 2024a, p. 5; Lidskog & Rabe, 2022,
p. 2; Worlund Rylenius & Hamza, 2024, p. 500). Some of these risk assessments are made for the
municipalities’ comprehensive plans that are their “most important strategic instrument for
long-term management and planning” (Kanarp, 2024a, p. 5; Worlund Rylenius & Hamza, 2024, p.
500), complemented by detailed development plans which are legally binding and outline
allowed development in a specific area (Barquet et al., 2024, p. 463). Many municipalities are
also working on voluntary adaptation plans, which further ties into municipal responsibilities for
reducing flood risk and increasing crisis preparedness (Worlund Rylenius & Hamza, 2024, p. 503).

However, it is currently up to each municipality to determine which climate scenarios and time
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scales to plan their adaptation work around, and how to organise their adaptation efforts, which
has created a range of interpretations across the country (Barquet et al., 2024, p. 461; Swedish

Government, 2023, p. 36).

The county administrative boards’ (CABs) coordinating adaptation work is more clearly regulated
according to their function to oversee national interests and legislation in their jurisdiction,
following the CCA Ordinance 2018:1428 (Barquet et al., 2024, p. 445, 448; Kanarp, 2024a, p. 5;
Wedin, 2021, p. 509). While the CABs policy-making power is limited, their work includes
evaluating municipal adaptation work with the power to halt development plans if climate risks
have been overlooked (Kanarp, 2024a, p. 5; Wedin, 2021, p. 509). However, the funding for the
CABs adaptation work was drastically reduced in 2023 (Kanarp, 2024b, p. 51).

Current progress

IVL (2023, p. 9) conducts biannual reviews of all Swedish municipalities' strategic climate
adaptation work to get an overview of their progress, with a 67% response rate in the latest
survey. The 2023 review showed that 91% of respondent municipalities had already been
affected by climate change and/or extreme weather events, with 88% currently working on
adaptation (IVL, 2023, p. 11, 14). The IVL review (2023, p. 45) shows that only 40% of
respondents are currently monitoring and evaluating their adaptation work, and that out of the
municipalities that have evaluated several different adaptation measures, the most common
method of evaluation is an assessment made by internal experts, followed by an assessment
made by external experts (IVL, 2023, p. 56). However, the assessment methods or approaches
used by internal or external experts are unclear, nor does the review show what adaptation
outcomes are imagined by municipal workers. Previous research shows that much focus on
vulnerability to climate change in Sweden is placed on technical systems, rather than on social
dimensions of adaptation, thus efficiently ignoring such relevant aspects as gender, indigeneity,
or other elements of intersectionality, as well as human and institution behaviour
(Arora-Jonsson & Wahlstrom, 2023, p. 9; Worlund Rylenius & Hamza, 2024, p. 503). There

appears to be a similar trend for CCA where few municipalities consider fairness aspects, such as
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gender equality, in their work (Swedish National Expert Council for Climate Adaptation, 2022, p.
590). It is also shown that the current adaptation financing system, in addition to other
governance-related issues, further encourages these technical solutions and indirectly makes

them the preferred adaptation action (Wérlund Rylenius & Hamza, 2024, p. 511).

The decentralization of power (or responsibility) means that municipalities are required to make
difficult decisions under high levels of uncertainty (Siders & Pierce, 2021, p. 1; Storbjork &
Hjerpe, 2021, p. 8), with adaptation being only one of a municipality’s many areas of
responsibility, such as education and social services, to be handled within strict economic
boundaries (Becker, 2020a, p. 394; Lidskog & Rabe, 2022, p. 2). Studies investigating Swedish
municipal adaptation work by engaging with the relevant employees, highlight how the civil
servants interviewed present a somewhat dystopian view of the future, including the potential
of adaptation (Kanarp, 20244, p. 11), as well as a reluctance to prioritise among conflicting goals
and values, rather considering that a task for the local politicians (Lindskog and Rabe, 2022, p.
10). This emphasis on technical solutions and avoidance of explicit value considerations fits well
with the so-called ‘ghost of rationality’ that, as Siders and Pierce (2021, p. 1) state, “can still be
seen in the frequent use of incomplete monetary estimates to evaluate policy options,
presumptions that actor goals are constant, and a persistent belief that people will change their
behavior if provided with new information”. Barquet et. al. (2024, p. 460) confirms this vision of

‘rationality’ to be prevalent also in Swedish decision-making.

Understanding the local social, ecological and economic context is paramount to avoid
maladaptation; and due to their local scope of work, municipalities are therefore, in theory,
ideally located to implement successful adaptation strategies by incorporating various actors
into the design of these initiatives (Schipper, 2020, p. 413). Arguably, this could be considered a
procedural justice consideration in adaptation work. Yet, studies of citizen participation in
Swedish CCA show that citizens seldom are included in planning and decision-making processes,
considered more of a responsibility than a resource (Brink and Wamsler, 2017, p. 94; Lidskog &

Rabe, 2022, p. 12; Glaas et al., 2022, p. 189). Unclear responsibilities can also be a barrier for
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engagement, where a Swedish study by Malmquist et al. (2023, pp. 285-286) shows that villa
homeowners affected by flooding perceive the municipalities to be responsible also for the flood

risks posed to private houses on private land.

Water adaptation

With the FairWater project’s focus on fair catchment-based water management, this final section
summarises the literature on water adaptation in Swedish municipalities, highlighting
established risks for maladaptation. Flood risk is escalating in Sweden and “the processes behind
floods are complex and any specific flood event can be the result of a combination of pluvial,
fluvial, coastal, and groundwater processes in the hydrological cycle” (Becker, 2020a, pp.
394-395). Water-related climate hazards (floods, change in water flows and increasing
temperatures which can lead to droughts) are also the ones most commonly considered and

addressed by municipalities (IVL, 2023, p. 28, 44, 49).

The Swedish Government’s (2023, p. 47) national adaptation strategy identifies a need for these
hazards to be managed using a broader perspective than just for a single municipality, ideally on
a catchment area level, and that the water-related adaptation measures often need to be done
in places geographically removed from where the benefit will materialise. Yet, Sweden’s legal
framework is separated from the way water flows, which “concentrates the responsibility for
flood risk mitigation on municipal administrations” (Becker, 2020b, p. 285). Furthermore, the
geographically and temporally limited municipal planning mandate also limits certain more
transformative action, such as investing in upstream municipalities (Johannessen et al., 2018, p.

149).

Additionally, clear leadership is lacking judging from Swedish case studies by Johannessen et al.
(2018, p. 152): “the absence of policy entrepreneurs is linked to the lack of a higher authority
that is both capable and willing to take the lead in implementing catchment area management
for flood prevention”. This kind of fragmented water governance introduces risks for unclear

mandates, roles, responsibilities, and values, and for either lacking or overlapping measures. In
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response to this, Worlund Rylenius & Hamza (2024, p. 512) state that “[w]ithout clear roles,
responsibilities and financing solutions within this arena, practitioners will keep running into the
same obstacles as their predecessors, and adaptation will stay fragmented and inefficient at
best, and maladaptive at worst”. While few studies exist specifically on water-related
maladaptation in Sweden, a study by Wedin (2021, p. 513) on adaptation to sea level rise in
Southern Sweden identifies that planners were practically faced with input-oriented,
process-oriented and outcome-oriented ethical factors, including procedural and distributive
justice considerations. Other studies exploring the maladaptation concept in Sweden mainly
focus on agriculture and how farmers’ responses to climate change can be maladaptive in terms
of water quality and nutrient leakage (lbrahim & Johansson, 2022, p. Neset et al., 2019, pp. 78,
84; Neset et al.,, 2020, p. 378), as well as one study on decision-making in reindeer herding

(Horstkotte et al., 2024, p. 202).

In sum, municipalities in Sweden are, in theory, ideally placed to learn from past adaptation
mistakes and implement successful adaptation strategies. By examining the municipalities’
internal expertise in adaptation decision-making and their values, temporal, spatial, and scalar
considerations, this thesis will contribute to a better understanding of the risk of maladaptation

in a Swedish municipal context.
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Methodology

This thesis aimed to study the current understanding of (mal)adaptation among the Swedish
municipalities around the Motala strém catchment area, as well as potential contributing factors
to maladaptive outcomes. Thus, our research strived to answer the following research questions:
1. What negative consequences from adaptation do municipalities identify or consider?
2. What are the enabling conditions that can contribute to maladaptation in Swedish
municipalities?
Due to the likelihood that municipalities did not know or employ the concept of maladaptation
in their work, the first RQ was purposefully broad to capture the diverse understandings of
negative aspects that could arise from the adaptation work, whereas the second RQ zoomed in

on the adaptation concept specifically.

Research design

Since the research aimed to address a rather understudied topic (MSB, 2022, p.33), and form
general ideas on particular phenomena, the thesis mostly followed an inductive logic of inquiry.
Inductive research aims to “establish limited generalizations” about social phenomena,
answering ‘what’ questions (Blaikie, 2010, pp. 83-85). As the research conducted aimed to gain
in-depth insights into relevant municipal employees’ individual experiences, knowledge, and
thinking about (mal)adaptation, this was best evoked in a qualitative approach (Flick, 2007, p.
13). Qualitative research studies the ‘human condition’ in various contexts (Bengtsson, 2016, p.
8), attempting to interpret “the meaning individuals or groups ascribe to a social or human
problem” (Creswell, 2013, p. 73), which can be especially beneficial for studying complex
phenomena such as (mal)adaptation. Results could be generalised in that the statements and
reasoning of the participants were assumed to represent their work and thinking in their

professional role (Flick, 2007, p. 81).

The primary data collection method employed in this thesis — namely, semi-structured

interviews — is one of the most common methods in qualitative research (Flick, 2007, p. 11), and
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was chosen due to multiple reasons. First, the research topic and focus of this thesis was
exploratory in nature — that is, we strove to research a relatively under-researched topic, where
available data was scarce but likely held by municipal professionals. Secondly, we did not aim for
our results to be general and representative of all Swedish municipalities (Blaikie, 2010, p. 207),
but to uncover trends in thinking and understanding of our participants. Therefore, this thesis
mainly generalised about the municipalities and CABs that have been researched, but also
highlighted where these findings might be applicable more broadly. Finally, through not
imposing predefined and technical concepts such as ‘maladaptation’, or its components such as
‘path dependency’, on the participants through the interview questions, and allowing for
spontaneous follow-up questions, the semi-structured interviews gave the participants a

stronger voice to explain their experiences (Gioia et al., 2013, p. 20).

Data collection

To answer the research questions, 18 semi-structured interviews were conducted with municipal
employees in the Motala strém catchment area in Sweden, and the corresponding CABs from
February to March 2025. The Motala strom catchment area — our system boundary — was drawn
based on the catchment area indicated in the FairWater project. The Motala strém catchment
area contains 19 municipalities and two CABs that were asked for interviews (‘the target group’),
as well as five other municipalities and three CABs that were excluded from interviews due to
their fringe location and relatively small coverage of the catchment area. The two CABs were
chosen for interviews as most municipalities fall within their county boundaries. Some
municipalities had delegated more than one respondent to the interview, with the maximum
number being three. However, all the participants’ answers were considered one response from
that municipality. There was a high participation rate; 86% of the target group participated in the

study.

Since only municipal workers with relevant knowledge within municipalities and CABs relevant

to the FairWater research project in the Motala strom catchment area were invited to

interviews, the sampling approach of this thesis was purposeful, non-probabilistic sampling
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(Blaikie, 2010, pp. 176-177). The municipalities and CABs received a short introduction to the
research topic and the FairWater project. They were asked who might be the most appropriate
person to interview, based on their role and professional expertise in their organisation. This led
to the participants holding various roles, such as different types of environmental and climate
strategists, preparedness officer, climate change adaptation coordinator, and plan architect.
Other participants were the heads of their department, such as the water and sewage manager,
head of the planning department (Swe: “samhallsbyggnad”), head of the technical department,

and head of the environmental department.

Part of the interviews were conducted online, and part in person due to travel constraints. A
predetermined question guide was developed in advance, comprising nine questions that allow
for in-depth responses to address the research questions and capture the conceptual
understanding of maladaptation among participants. Questions concerned, for example, the
adaptation work being done in the municipality, the outcomes they envisioned from the
adaptation work, if they predicted the outcomes to change over time, how they tracked
progress, and if they considered potential negative consequences that could arise from their
climate adaptation work (full interview guide in Appendix 1). At the end of the interview,

approximately four questions from the SEl were asked.

The interview guide was designed to allow minor modifications throughout the interviews, with
increasing researcher understanding of the topic. Potential follow-up questions were included in
the interview guide, to be utilised based on necessity, but the interview format also allowed for
spontaneous follow-up questions based on the participants’ answers. Additionally, the interview
guide for the administrative county board interviews was slightly modified to better reflect their
different work mandates and responsibilities in comparison to the municipalities. The length of
the interviews varied between 30-60 minutes, with most interviews lasting around 40-45

minutes.
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Data analysis

Qualitative content analysis was chosen for analysing the data due to its applicability to textual
material and its ability to highlight thematic patterns, overlaps, and differences in opinions
(Bengtsson, 2016, p. 10). The analysis of the data was performed in multiple stages. The first
stage encompassed generating the interview transcripts verbatim (using the transcribe function
in Microsoft Word), translating the Swedish-language interviews into English (using Deepl
software), and reviewing and adjusting these by a bilingual researcher. Then, the second stage
was conducted in the NVivo 14 software and included coding — that is, an exercise of ascribing a
tag to the themes emerging in the data to notice patterns and relations (Blaikie, 2010, p. 211;
Creswell, 2013, p. 223; Flick, 2007, p. 101). In this thesis, inductive and deductive approaches to
coding were combined. That is, some of the codes were derived deductively — informed in
advance by the literature in a top-down manner. This approach aimed to see if the conceptual
understanding of maladaptation presented in the literature would also be present among the
Swedish practitioners (Chandra & Shang, 2019, p. 92). Additionally, an inductive approach was
used — a more bottom-up approach wherein codes were derived from the data itself. This
approach to coding is said to be useful for exploratory research to uncover potentially novel
ideas (Chandra & Shang, 2019, p. 91). This resulted in 27 codes and 11 sub-codes, 4 cases and 6
sub-cases. To ensure coding reliability between both researchers, all coding was performed

together.

Furthermore, municipalities were divided into three categories based on their population size as
per the Swedish Association of Local Authorities and Regions (SKR) standard classification to aid
in analysing any associations between their adaptation work and size (SKR, 2023). Commuting
patterns were deemed irrelevant in the context of this research, which meant that the
categories were adapted to mean medium-sized town (municipal population size > 50 000, more
than 40 000 in the largest urban area), small town (municipal population size > 15 000, but less
than 40 000 in the largest urban area), and rural municipality (municipal population size < 15 000

in the largest urban area).
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Ethical considerations

In line with Creswell (2013, p. 81) and Flick (2007, p. 70), ethical considerations guided the
whole research process and were considered continuously and iteratively. As we were in direct
contact with our participants, we offered them to sign an informed consent form in line with
good practice (Creswell, 2013, p. 88), sent out at least a day before the interview. In the form
(Appendix 2), we outlined the purpose of the study, how their data will be stored, and
information about anonymity and withdrawing from the study. Since the thesis work was done
in collaboration with the SEI, we based our informed consent form on theirs (see Appendix 2)
and adhered to any recommendations they had regarding ethical considerations or other
aspects of research. The consent form was summarised at the start of each interview, asking the
participants to give their consent before the recording was started (Nielsen & D’haen, 2014, p.
407), which none of them opposed. Based on similar studies, the participants were not
considered particularly vulnerable or exposed to any risk when participating in our study.
However, we remained mindful of how safe participants may feel to, for example, criticise the
work done by their superiors (Social Research Association (SRA), 2021, p. 16). To foster
transparency, we offered to provide copies of interview notes directly after the interviews and to
share the final report with participants and their organisations. Two respondents asked to

approve any quotes from them before publication, which they were enabled to do.

Limitations

One potential limitation could have been the cross-language nature of the research conducted.
The interviews were held in Swedish to allow the participants to express themselves fully in their
working language. van Nes et al. (2010, p.314) and Schewe et al. (2022, p. 246) recommended
using a professional translator. However, this was infeasible due to a lack of research budget. As
one of the two thesis researchers was bilingual in Swedish and English, the translations of
transcripts (by Deepl) were reviewed and adjusted by this researcher as a quality control

function. The Swedish transcripts were revisited in the data analysis phase to ensure contextual
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understanding. The meaning, as expressed in the data, can therefore be assumed to be

conveyed in the translations.

Furthermore, with this thesis focusing only on the Swedish municipalities in the Motala strém
catchment area, it is worth emphasising the potential limitation of this research choice. As
Sovacool (2018, p. 192) warned, “[e]mphasizing only a single scale—say, a household practice, a
community action plan, a national policy—ignores and may even obscure the circulation of more
complex, deeper political ecology forces”. The same could have been said of the geographical
choice of the Motala strom catchment area only. Additionally, to study organisational
adaptation, one must study the work and opinions of individuals as representatives of these.
This could have posed challenges finding an organisation’s ‘true voice’, and might have
overlooked inter-organisational relationships (Becker, 2021, p. 10). However, while this thesis
acknowledged these limitations in the system boundary that was drawn, this was a conscious

choice for the sake of the feasibility of this study.

A final limitation was the difficulty of identifying and evaluating examples of maladaptation,
inherent to the concept and with many overlapping conceptualisations (Reckien et al., 2023, p.
907). Such an analysis can be “plagued by problems of subjective judgement” (Juhola et al.,
2016, p. 136). Yet, Chi et al. (2021, p. 11) argued that “maladaptive risks change with time; thus,
developing consistent thresholds of maladaptation as evaluation criteria is not possible”.
Whether or not more data and scientific knowledge could have aided in identifying
maladaptation before the negative consequences are fully developed is contested and can thus
have been considered a limitation of the study. Nevertheless, most studies recommended
monitoring of project outcomes to avoid maladaptation (Boutroue, 2022, p. 893, 904; Glover &

Grabber, 2021, p. 15; Reckien, 2013, p. 908; Sarkar et al., 2024, p. 9).
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Results

This chapter focusses on discussing the study to answer the research questions: 1) what negative
consequences from adaptation do municipalities identify or consider? and 2) what are the
enabling conditions that can contribute to maladaptation in Swedish municipalities? The results

have been organised according to the categories of code that emerged from the data analysis.

Overall, municipalities engaged in CCA to achieve various goals, e.g., to protect things of value,
build ‘robustness’ towards a variety of hazards, or maintain the status quo in terms of life
guality, functioning of society, and access to resources. These goals were based on diverse
tangible and intangible values and feed further into their decision-making. The participants
spoke about their CCA work through explicit hazard focus, most commonly floods, droughts, and
heat. This hazard focus appeared to be an attempt to bring the abstract, long-term goal of
climate change adaptation to a lower level of abstraction and complexity and shorten the

planning horizons to render the task more manageable and familiar.

While the participants were not asked directly about the progress of their adaptation work,
many answers touched upon that and yielded interesting results. 13 municipalities stated in the
interviews that they were in the early stages of adaptation, or that adaptation work was rather
novel to them. There appeared to be a correlation between the size of the municipalities and
their self-reported progress of adaptation in the interviews, as shown in the table below (Table

1).

Table 1. The self-reported progress of adaptation and the size of the municipality.

CAB Medium-sized town Small town Rural
Early stages 0 2 4 7
Established 2 1 0 1
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Complexity

Complexity is a concept that was referred to frequently by participants. While not asked about it,
6 participants explicitly used words ‘complex’ or ‘complexity’ when referring to how their
municipality functioned; meanwhile, in 7 interviews the concept emerged implicitly. The
participants talked about their work as being complex due to a broad scope of reasons, ranging
from difficulties to understand climate change science, to a large number of actors being
involved in the municipal work, to working on multiple temporal and spatial scales

simultaneously:

“...climate adaptation is a very complex topic. The climate issues themselves are a complex area
in that it is not, it is not easy to understand. It's based on quite complicated science to begin

with.”

(Participant 2)

A prominent aspect of complexity in municipal work appeared to be the difficulty in establishing
workable system boundaries, especially concerning adaptation to climate-related water hazards.
This is related to the fact that both water and climate change do not respect municipal
boundaries. Another prominent aspect that emerged from the interviews was the various
interdependencies that affected the municipal work — from those that existed due to certain
processes being global, to path dependencies arising from past decisions, to those that existed
within the municipality itself, to those that occured because a municipality is a system within a

system:

“..when we were already sort of thinking about the climate and vulnerability analysis, we went
quite far away geographically, we even thought of the global level. [...] So any kind of
climate-related disturbance on the other side of the globe will have an impact on us in Sweden

7

too.

(Participant 12)
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Finally, a recurrent aspect emerging from the interviews concerning complexity was the
nonlinear nature of cause and effect in complex systems. This was discussed in various ways,
usually referring to the fact that it was unclear what effects local measures will have on a bigger
scale, or even locally. Overall, while admitting the influence of complexity on municipal work,
there seemed to be few conscious approaches to managing it in municipal operations on a daily

basis.

When asked about time scales, the participants appeared to be aware of the mixed-term nature

of CCA —i.e., the need to balance long-term vision with short-term implementation of measures:

“So you have the long perspective to work towards, which is more, what should we say, more
like it usually is when discussing climate issues [...] but once you work with things practically, you

work with shorter perspectives.”

(Participant 1)

These shorter perspectives applied mainly to ‘practical’ or urgent measures, or were related to
the grant availability or political cycles of municipal elections, thus covering a 4 to 5 year
planning horizon. Overall, however, the time-frames the participants used in their planning were
diverse. When planning for climate adaptation work, it was said to take place until 2050 and
2100, or in the planning intervals of 2021-2050, 2040-2070 and 2071-2100. Additionally, when
looking at certain hazards, such as rainfall, participants considered various risk scenarios,

including 10-year, 30-year, 100-year, 200-year, and even 500-year rainfalls.

The participants also appeared to use diverse planning techniques, each requiring focus on
specific time-scales. For example, risk and vulnerability analysis was said to look 10 years ahead,
a climate and vwvulnerability analysis looked 100 years ahead; the CAB programmes for
implementation on the municipal level looked ahead until 2045, and the detailed and

comprehensive plans that all municipalities used have time-perspectives of their own:
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“..not less than 20 [years] and not more than 100 [years]. That's probably around where I’'m

thinking for the detailed development planning at least.”

(Participant 5)

Overall, it was frequently mentioned that there is a considerable time-lag in CCA: it takes time -
often more than expected — to actually implement certain measures, and their effects may be
observed only after a while, perhaps even years, making it difficult to evaluate them in the short

term:

“That's very difficult because what we consider unsuccessful climate adaptation today can, with
small small adjustments, turn out to be a brilliant thing in five years' time. So you shouldn't judge

things too early...”

(Participant 3)

In addition to working across various temporal scales, municipal work also happened across
multiple spatial scales. When asking the question about what spatial (or geographical) scales
they work on, for clarity’s sake, specific examples were suggested by interviewers: e.g., the
catchment area, municipal boundaries, and detailed development plan boundaries. Participants
mostly agreed with the spatial scales exemplified in the question, and volunteered other

answers. The variety of spatial scales that emerged was quite broad:

“It can be a bit of both. If you work with planning, it's often the detailed development plan...plus
any potential area around it. The comprehensive plan, then it's the area for that, but you can
also have, for example, if you're going to work with a watercourse, for example, [...] then it’s that
watercourse catchment area that you look at, so it's different based on what is being focused

”

on.

(Participant 10)

35



From all the answers, the most popular spatial scale to focus on was Motala strom and/or other
catchment areas (11), followed by municipal boundaries (10), and a detailed development plan
(9). The least popular spatial scales to focus on were the land owned by the municipality (1),
water licence area (1), and municipal organisations’ operation area (1). 2 answers were unclear
in their spatial scope, referring to cloudburst mapping to unspecified areas. Overall, when it
comes to various internal focuses (e.g., detailed development plan, land owned by municipality,
etc.) versus various external focuses (e.g., neighbouring municipalities, cross-county
collaboration), there appeared to be a bigger emphasis on external focusses. Specifically, 29

answers focussed on various internal spatial scales, while 37 focussed on different external ones.

Uncertainty was the final aspect pertaining to the complexity of the municipal work towards
CCA. Of the 11 interviews mentioning uncertainty, only one did so in specific terms. Uncertainty
implicitly showed up in the other 10 interviews, however, referring to a broad scope of issues.
For example, it was said to be quite uncertain how, when, to what extent, and where climate

change would affect the specific municipality.

Most participants mentioned that, in the context of limited resources and competing needs,
there was a deep uncertainty regarding the effectiveness of adaptation measures, especially
when considering not implementing them at all. An important contributor to uncertainty
mentioned was the lack of data, the inherent flaws of existing climate models, as well as

unpredictable access to resources:

“Yes, it's probably the best we could have achieved under these conditions, then if we had had
different conditions where we had access to more resources or staff or better data it might have

looked different and the measure could have been better.”

(Participant 2)

Adaptation was generally seen as a quite ‘fuzzy’, abstract concept due to seeming distant in time
and due to all its inherent uncertainties. This seemed to motivate a mixed attitude in the

respondents. On the one hand, the attitude could be considered avoidant and reactive — since
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there were so many uncertainties and since adaptation measures cost money, it might be better
to wait and see what happens. On the other hand, there also seemed to be a proactive attitude
that it was better to act now than deal with the consequences later. Overall, most participants

talked about uncertainties related to CCA, indicating that it is a relevant aspect of their work.

Governance

Decision-making was an aspect of governance and a code that emerged in 13 interviews. The
participants discussed how they made decisions related to CCA, water governance, and their
work in the municipality in general. When investigating and gathering more information for
decision-making, the participants relied on various tools such as risk and vulnerability analysis,
cost-benefit analysis, cloudburst mapping, calculations, and a mix of methods. This approach to

decision-making was used to deliver fact-based measures and services to the constituents:

“..what is reasonable to spend money on now? That is, we evaluated how risk and consequence
compare with each other, and where is the greatest risk and... how do we value it versus what it

would cost or kind of, yes, or if we wait or so.”

(Participant 14)

Sometimes local municipal employees may not have had the liberty to change decisions already
made by local or national politicians, or the city council, or decisions established in a water
certificate, a comprehensive plan, or a detailed development plan. The basis for prioritisation
could be diverse, including values, goals (internally or externally set), the length of the planning
horizon, the time and physical constraints, the funding available, or any past events. Quite
overwhelmingly, CCA measures were prioritised based on multifunctionality — that is, measures

that satisfy more than just one need were favoured.

Finally, regarding avoiding/postponing decision-making, this strategy emerged when participants
did not know how to balance conflicting interests, or when the politicians lacked knowledge on

the issue of climate change, or when they did not know how to manage interest conflicts either.
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These aspects are discussed in more detail below, in the Results sections ‘Legal framework’ and

‘Political will’.

As stated in the literature, citizen involvement can help prevent maladaptation. The participants
were not asked directly whether and how they involve their citizens in decision-making;
however, 9 respondents spoke about it spontaneously. What emerged from these answers is
that citizens were not quite perceived to be equal, rational actor in the decision-making process.
Another aspect that emerged was the trouble both municipalities and their constituents had in
drawing the lines of responsibility between them for CCA, often expressed in relation to

instances when individual homeowners’ basements got flooded.

It appeared that, even though the perceived role of citizens in decision-making was limited,
municipalities did engage with their constituents in various ways for other reasons, such as to
change their behaviour, spread knowledge, and listen to complaints. While citizens appeared
free to state their concerns, ideas, and complaints to the municipality, only one municipality
mentioned taking adaptation suggestions from citizens in positive terms to improve a measure

they had previously envisaged.

Collaboration emerged in the interviews as a relevant aspect of CCA. While no direct questions
were asked about whether or how participants collaborate with other actors, 17 respondents
talked about it spontaneously. The relevance of the code likely lay in the fact that both
adaptation to climate-related water hazards, and traditional water supply and wastewater
management, often span across municipal boundaries, and within a municipality, there were
also a considerable number of actors. Internally, the collaboration often concerned
inter-departmental collaboration, working with municipal water, energy, or property companies,
and collaborating with emergency services, businesses, land owners, and other societal actors.
Regarding inter-departmental collaboration, some participants stated that CCA is a relatively

well-established topic that multiple departments worked on.

The interviewed municipalities had found various setups to work also externally, including with

neighbouring municipalities, as well as with municipalities, associations, and institutions
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covering a broader geographical scope. These setups included, for example, having joint water
departments, being part of a joint association, having a cross-county collaboration; there was
also specifically the Motala strom river group that united respondents that may not be
neighbours but that share the Motala strém catchment area. Other relevant external actors that
many municipalities collaborated with are governmental institutions such as the CABs, various

water authorities, SMHI, the police, and others.

There were, however, certain barriers to collaboration cited. These appeared related to
structural obstacles in establishing a sustainable collaboration setup. For example, participants
who take part in research projects may not remain in touch with each other after the project
and funding end. Unclear internal and external lines of responsibility were further said to
complicate collaboration. The currently widespread cuts in funding to the CABs were also said to
limit the municipalities’ ability to collaborate regionally since nobody was coordinating that

effort:

“I think that when | started this fall, | was told [...] that there would still be a regional group that

the county administrative board holds, like, specifically a climate adaptation network. But now

when I, when | started and contacted them, it was that no, it's not there anymore, so it's... it's a
shame [...]. Yes, well, it was that they didn't get funding for it anymore, but it helps if there's

something from above to steer it a bit.”

(Participant 18)

Overall, collaboration was cited as a relevant success factor in adaptation, particularly external
collaboration among municipalities, stating that win-win arrangements and systemic approaches
were the ideal outcomes. As a crucial factor for collaboration to work, participants cited

providing more incentives and opportunities to meet more distant and less well-known actors.
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Adaptation constraints

Adaptation constraints emerged as a frequent theme in 17 interviews, without being specifically
asked about. Resource constraints, political will, legal frameworks, monitoring, learning and
evaluation (MEL) and trade-offs surfaced as sub-themes. The interview results showed how
these factors contributed to adaptation not being carried out, being implemented too late, or

being implemented in a sub-optimal manner.
Resource constraints

The participants highlighted limited funding opportunities for adaptation and competition for
resources both internally, and at a national level, through competition for grants. Many
participants underscored the lack of budget available and sometimes unclear return on

investment for adaptation as a reason for not implementing adaptation measures:

“..there is no, there is not infinite money, there isn’t. So there can most likely be things that we
will not be able to do anything about. But you do the best you can and then something will go

wrong.”
(Participant 9)

The quote from Participant 9 further pinpoints another outcome from the lack of funding, that
measures which are knowingly insufficient or poorly researched were implemented. Constraints
on implementing adaptation measures also stemmed from the built environment and existing
land ownership that limit the adaptation opportunity space, especially for municipal efforts.
Aside from financial and spatial constraints, some participants further noted the lack of staff

time and skills as a limiting factor in adaptation work:

“..1 think we're too slim there, we have really, really, we're not equipped and do not have the

knowledge either that we might need to have in many of these issues | think.”

(Participant 17)
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This insufficiency was deemed to lead to no or uncoordinated adaptation work in the
municipality, less-than-ideal measures being implemented, and a dependency on external actors

for driving the adaptation process.
Legal framework

The participants mentioned a few legal frameworks as the ‘rules of the game’ for adaptation
work, focussing on laws for municipal planning, the CABs’ adaptation work, and legal water use
rights. On the one hand, municipal comprehensive and detailed development plans were

described as opportunities enabling better adaptation measures in the future:

“Yes, but it is, for example, already when we develop a detailed plan, then everything, everything
must be investigated. If it's suitable for building and so on, and we also have to investigate an
additional amount of stormwater, for example, and how we take care of it. Will the sewage
water system be able to handle it? How does it affect the recipient? Does it need to be delayed

on site, does it need to be treated? And so on.”
(Participant 8)

However, comprehensive and detailed development plans also hindered current adaptation

work when they were outdated and/or climate-blind:

“So we have legislation that is not adapted to our changing climate, which creates difficulties
when we want to take action. We know we need to, when there are agreed detailed plans they
have to be followed, even though it was a long time ago. Which can be challenging, for example

during building permit processes, we need to follow the current legislation.”
(Participant 13)

The CCA Ordinance (2018) was brought up by the CABs as the foundation for their work, which
historically had led to positive coordination with the municipalities. However, implementing the

ordinance depended on funding for the CABs. Concerning adaptation to climate-related water
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hazards, and especially fair water management on a catchment scale, the existing system of
water certificates (Swe: “vattendomar”) was brought up by several (5) respondents as an
inflexible and somewhat outdated framework for water use rights not fit for the challenges of a
changing climate. The potential to reassess water certificates was brought up as a way to

redesign the legal frameworks.

Political will

Many (13) participants called attention to the decisive role that political will has in the progress
of adaptation work. Local politicians’ role entailed approving adaptation plans to ensure that
adaptation becomes well-established in the municipality, championing the need to invest in
adaptation, and caring about the fair distribution of climate risks and adaptation benefits in the
whole municipality. However, more frequently than not, a lack of local political will was said to
be a constraint to adaptation. Politicians’ lack of interest in adaptation, and limited knowledge
about, for example, the difference between mitigation and adaptation, or the local climate risk

profile, was a concern to a third of participants:

“The politicians who decide and, to some extent, the senior managers who decide, do not have
sufficient knowledge today. And that is something that we work with, and | know that the county

administrative board, the water authorities and so on also work with it, trying to educate.”

(Participant 10)

The lack of knowledge was said to lead to uninformed and short-term decision-making. Yet, it
was also highlighted how the local politicians appeared uninterested in acquiring new
climate-related knowledge. The availability bias was mentioned several times as a factor
influencing political will, for example the recent occurrence of floods enabling more flood

adaptation work, or subsequent dry years making investment in floods improbable.

Engaging with local politicians about adaptation was raised by several respondents as an overall

challenge in adaptation work. While they felt a responsibility to keep politicians informed, and
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sometimes invited themselves to political meetings in the hope that it could lead to more
funding for adaptation, this often proved challenging. The election cycle period of four years was
experienced by two respondents to contribute to short-term decision-making and loss of
knowledge about adaptation needs. Furthermore, the unpopularity of certain measures (e.g.,
removing car parking spaces) was mentioned as another element contributing to lack of political

will.

Few participants also spoke about the importance of political will at a national level. The
national government’s ability to invest in CAB’s adaptation work, and their recent funding cut for
the very same work, was brought up by a few respondents as a limit to regional adaptation
collaboration and coordination. Some adaptation challenges were also thought to be best solved

at a national level, such as water use rights.

Trade-offs

Most respondents mentioned trade-offs as a recurring limit in their adaptation work, with
apparent short-term effects. Less frequently, these trade-offs were between alternative
adaptation measures. For example, one participant highlighted an example of trade-offs
between ecological impact, urban connectedness and flood risk from a proposed flood defence
barrier. More commonly, however, the trade-offs brought up were between adaptation work and
other municipal interests. If funding for adaptation came from the municipal budget, some
respondents raised concerns that other activities might receive less money as a consequence,

such as education, child care, and elderly care.

The most commonly cited trade-off was spatial, with strong competition for space in built-up
areas. While some participants considered municipal land ownership a prerequisite for physical
adaptation measures, a trade-off was that the land could not be sold for municipal income or to
attract new residents and tax-payers. However, half of respondents also saw how this
prioritisation of development over adaptation perpetuated or created new adaptation risks, for

example, through an increased proportion of hard surfaces:
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“When it's more expensive, you want to be able to get as much money out of the work you put
into it, so it's very easy when you're detailed development planning a new area, you want to
have many plots of land as possible, which means that there is a lot of hard surface, and you do
not leave enough space, perhaps to make these stormwater retentions and so on, which are

actually required in order not to risk flooding downstream.”

(Participant 8)

In the already built environment, physical adaptation measures were considered a trade-off
between other spatial interests such as cultural heritage, public and private transport, industrial
use, conservation, agriculture, and aesthetics. These were spatial concerns for municipal
interest, but could also clearly be trade-offs between other stakeholder groups such as farmers
and local residents. Especially adaptation measures to climate-related water hazards, such as
retention ponds or open stormwater systems, were considered a trade-off with other spatial

interests:

“No, but generally speaking, when it comes to stormwater, like, that management may need to
take up quite a lot of space physically, and then you may need to deprioritise other things... In

development projects, for example.”

(Participant 18)

Some of the trade-offs were also considered to take place on a national level. Several
respondents saw recent geopolitical developments and a new focus on defence and security as
contributing factors that deprioritised adaptation. This entailed a thematic or attention trade-off,
where climate overall, and climate adaptation specifically, becomes a fading interest in relation

to more tangible and urgent threats.

MEL

MEL can enable successful adaptation, but also provided a constraint to adaptation. Half of

respondents shared experiences of learning from past weather events and subsequent
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municipal responses, as inspiration for how measures can or should not be designed. However,
limits to learning could present themselves through looking at past events too narrowly or not
learning from long enough timeframes. Learning also was said to take place in collaboration

projects such as the Motala strom river group or research projects like FairWater.

The majority of respondents conducted some kind of monitoring of their adaptation work.
Annual follow-ups internally, to the CABs or through the IVL survey, were common methods for

examining whether planned adaptation measures had been implemented.

Roughly half of the municipalities evaluated their adaptation work. The evaluation was done to
revise existing adaptation plans, explore whether new measures are needed, and assess the
effectiveness of specific adaptation measures. While not always done systematically, methods of
evaluation varied from risk and vulnerability analysis to citizen surveys and discussions with
colleagues. Many respondents shared that some adaptation measures can only be evaluated

after real-life stress tests, such as during extreme weather events.

Yet, roughly half of the municipalities were not evaluating their adaptation work, with two
planning to start soon. Difficulties with evaluating adaptation work were clear in the results,
showing an unclear division of responsibility for who the evaluation burden lied on, few official
requirements to follow up on adaptation work, and a struggle to evaluate a measure compared
to a ‘no action’ alternative. One concern raised by two participants is the lack of indicators for
tracking climate robustness. As a consequence, goals or targets might not be set at all, or
measures might be evaluated according to current good practice but with recognised gaps, often

becoming subjective:

“But | would like to emphasise that there is a major shortcoming in how we follow up adaptation
work at local, regional and national level. [...] The shortcoming of all this follow-up is that it only
measures the activity of the municipalities. And that activity can be to produce documents, it
doesn't even have to be things that make a difference in climate adaptation, but none of these
follow-ups actually measure the actual robustness and how well a municipality can withstand

ongoing climate change.”
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(Participant 12)

Maladaptation

Maladaptation as a theme was especially interesting considering the focus of the thesis;
however, due to the inductive approach taken, the concept was never brought up directly to
participants. In the 18 interviews, only one person mentioned the concept of maladaptation
through one of the Swedish words used to describe it (Swe: “felanpassning”; “missanpassning”;
“maladaptation”). The participant appeared to understand the concept close to the literature.
Though maladaptation was not mentioned in any other interview, five attributes of
maladaptation, as discussed in the literature, were brought up at least once in the data.
Negative externalities in the form of increased emissions were mentioned specifically by five
participants as a potential negative outcome from adaptation measures, such as installing air

conditioning in service homes for elderly people, to better cope with heatwaves, which then

leads to increased energy demand.

That adaptation measures could have disproportional opportunity costs was mentioned briefly
by one participant. Meanwhile, six participants highlighted some notion of path dependency,
which they experienced as a limit to successful adaptation. Some were due to the inflexibility of
legal frameworks and municipal plans, while others were due to an inability to change anything
in the historic built environment. Among the six participants, there was also a sense that new
path dependencies were being created through sub-optimal detailed development plans
currently being designed due to funding restrictions, as well as a tendency to implement, for

example, stormwater measures based on habits and reluctance to try new solutions:

“..in a detailed development plan it's always about when you work with consultants that, like
this, you [consultants] can't develop the most expensive, most optimal solution with technical
systems for stormwater and stuff like that but... Do something that will be implemented,

otherwise it just won't be built...”
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(Participant 5)

Finally, mentions of rebounding and shifting vulnerabilities could also be observed in the
responses. One participant considered a rebounded vulnerability through the negative
consequences the adaptation spending could have on the availability of services to already
vulnerable citizens, and by two others as the worsened impact a flood had on an area due to the

flood measure that was implemented.

A shifting of vulnerabilities was mentioned in several ways. Three participants recognised that
climate risks could be moved from the town to the countryside, indoors to outdoors, and from
one urban area to another. Two respondents emphasised how the risk of shifting vulnerabilities
in relation to climate change impacts increased when planning for a small area such as a new
development or detailed development plan, without considerations or knowledge of how it

might impact other areas:

“But you solve the problem quite easily within those 100 * 100 metres. That's no problem, but

then the risk is there will be problems elsewhere instead, both beside, above or below then.”

(Participant 9)

Negative consequences

When asked about negative consequences from adaptation, as these could be indicators of
maladaptation, 8 participants, roughly 45%, did not consider any observed, anticipated or/and

potential negative consequences from their adaptation work:

Interviewer: “Are there any negative consequences you can imagine could occur?”

Respondent: “By making climate adaptations? God, what could it be? | can't think of anything.”

(Participant 18)
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While many of these respondents initially answered that they could not think of anything
negative, the question of whether they could imagine any potential negative consequences at all
seemed to broaden their scope of thinking. However, this blurred the lines between observed,

anticipated, and imagined negative consequences in the responses.

For those who could consider negative consequences from adaptation work, three respondents
shared observed negative consequences that had arisen from their adaptation work. The
measures they brought up had been intended to redirect or store water and manage high water
flows, but the measures proved insufficient. Two of these examples, as outlined in the
rebounding vulnerabilities paragraph, were deemed to have caused the resulting floods to

become greater than if the measure had not been implemented:

“But sometimes when you do things like that [regulate water flows], things can go wrong, you
think wrong and then the opposite effect is that you have to release even more water. So it's

important to tread carefully.”
(Participant 11)

Those who could imagine any negative consequences of adaptation work brought up a relatively
broad range, such as the cost of adaptation measures, the trade-offs with other land interests, a
potential increase in emissions, negative impacts on aesthetics and biodiversity, safety concerns,
and introducing physical barriers in society. It could be seen that some of these overlapped with
the theoretical aspects of maladaptation, while others did not. Cost, however, was the most

commonly mentioned negative consequence of CCA, brought up by 8 participants, roughly 45%:

“No, | can't think of anything directly beyond that, that it sort of takes up space physically. | guess
that's what I, and then like that it can cost if you're going to make investments of course, that

then we have our municipal budget, then it's taken from somewhere else...”

(Participant 18)
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It was unclear to what extent the negative consequences were considered systematically, with
few mentions of this being a standard consideration in decision-making processes. Three
respondents mentioned these considerations as a part of preparatory work like risk analysis,
cost-benefit analyses, multi-criteria analyses, and as a part of the SMHI adaptation support tool.
Three other respondents shared how negative consequences were considered more casually
when discussing potential adaptation measures, such as the suitability of building stormwater

ponds next to a kindergarten.

Justice/ fairness

Justice and fairness, as discussed by the participants, generally concerned fair distribution of
risks, benefits, and burdens among constituents and externally. While questions about fair and
unfair adaptation were asked at the end of each interview, 16 participants also brought up
themes of fairness and justice unprompted. Regarding fairness in risk distribution, concerns
were related mostly to water, for example, how to decide whose land will get flooded in a case
of emergency. There was one mention of the problem of how to evaluate adaptation
effectiveness because it was not deemed ethical to maintain unprotected ‘control groups’
among constituents. One third spoke of shifting vulnerabilities as a potential for unfairness —
whether it is fair to protect one area while sacrificing another. There was noticeable awareness
of gender, income, and other inequalities’ link to increased risk of negative consequences from

both adaptation measures and climate impact.

Fairness in benefit distribution was generally understood as a situation where everyone could
have their needs and interests met, something that could be achieved via multifunctional
measures. However, a more controversial aspect of benefit distribution was the question of
rights to common resources: for example, was the way that water certificates regulated access
to water just, especially when considering commercial versus non-commercial uses; was it just to
infringe on private property to make more accessible and adapted public roads; and what

manner of land ownership regulation was just:

49



“And then there is always the issue of groundwater utilisation. Who should be allowed to use it
and who should not? Gardens then, if you say villa gardens think that but we are just as
important, but it may not be that others think it is so important that you can water the lawn, for

example.”

(Participant 11)

Regarding the just distribution of burdens, fair cost distribution was mentioned frequently. For
example, it was stated by several respondents as perhaps not particularly fair that those who
pay for certain measures do not get to experience their benefits; or that some costs
disproportionately burden an individual, as opposed to the collective; or when large investments
benefit only a small proportion of people or just a specific area. A prominent consideration was

how ethical it is to take money for CCA, when there are other pressing needs in the municipality.

Below follow the results from two more open-ended questions, where the respondents were
asked to associate freely with the concepts of successful and unsuccessful adaptation, as well as
unfair and fair adaptation. Many respondents mentioned several attributes in each response,

where each attribute has been separated as its own aspect of the response.

Fair adaptation was a sub-theme of the more general justice and fairness theme presented
above, and discussed the fairness aspects inherent in CCA specifically. All participants were
asked to give their spontaneous association with the term ‘fair adaptation’. The associations
provided were quite varied, with 15 different attributes mentioned. Based on these associations,
fair adaptation measures: benefit everyone in the same way (6), benefit as many people as
possible (4), share the risk evenly (3), and prioritise those more disadvantaged (3). Based on the
least popular associations, fair adaptation measures: benefit many (1), are context-specific (1),
are well researched and evidence-based (1), and do not negatively impact others (1). Three of
the answers were too unclear to be included in any categories. One participant answered that

there are no specific attributes to fair adaptation, since all adaptation is inherently fair:
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“In my world, all the improvements you make in climate adaptation, | don't know if there can be

any unfairness in jt.”

(Participant 17)

While this question can be considered quite difficult, most respondents were able to give
well-articulated answers. It appears to be the case that — as presented above — participants dealt
with ethical and fairness issues on a daily basis, and therefore mostly seemed aware that most —

if not all — measures taken can have justice implications.

Unfair adaptation was another sub-theme of the justice and fairness section, and was meant to
represent the other end of the spectrum from fair adaptation. Similarly, a specific question was
asked of all participants to indicate their spontaneous associations with the term ‘unfair
adaptation’, which resulted in 15 different attributes. Quite frequently unfair adaptation was
stated to be the opposite of fair adaptation; however, other and more detailed associations were
also provided. Based on the most popular associations, unfair adaptation measures: benefit only
the advantaged groups (3), have a narrow focus (3), and pose greater risks to already
disadvantaged people (2). When it came to the most unpopular associations, 10 answers were
each given just once. Those answers included, for example, measures that are unfair on a global
scale, measures that shift vulnerabilities, measures that are based on unfair cost distribution,
and those that are based on unfair fund distribution across Sweden. Here, three answers were

too unclear to be included in any categories.

Overall, similarly to fair adaptation, most participants were able to give quite elaborate answers.
However, the extent to which fairness and unfairness make their way into their daily work,

cannot be deduced from these answers.

Successful adaptation was a sub-theme of the more general justice and fairness theme
presented above, as it outlined what components of, and potentially for whom, adaptation was

deemed successful. A question was asked to all participants, to give their spontaneous
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association with the term ‘successful adaptation’. 21 different attributes of successful adaptation

were mentioned (Figure 4).
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Figure 4. Attributes of successful adaptation (grey), of which also can be considered justice

considerations (blue).

Multifunctionality was the most commonly cited attribute of successful adaptation (7), fitting

with the many considerations of spatial trade-offs and goal conflicts the participants shared:
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“..successful climate adaptation, then I think multifunctionality. Many interests that can share

the same space. Because that's what's needed.”

(Participant 10)

Unsuccessful adaptation represented the other end of the spectrum from successful adaptation,
with the word ‘unsuccessful’ used in the interviews to discuss broader negative impacts from
CCA, rather than meaning ‘ineffective’ as is sometimes equated in the literature. All participants
were asked to indicate their spontaneous associations with the term ‘unsuccessful adaptation’,
which resulted in 21 different attributes (Figure 5). Roughly a third of the respondents (7)
associated adaptation, which does not work as intended, with being unsuccessful. The reason
for such an outcome could, for example, have been a lack of collaboration, because the measure

had been under-dimensioned for the climate impact:

“And unsuccessful [laughs] is a bit the opposite then, when you don't get the outcome you really

want.”

(Participant 15)
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Figure 5. Attributes of unsuccessful adaptation (grey), of which also can be considered justice

considerations (blue).

Overall, most participants showed clear preferences in the questions about successful and
unsuccessful adaptation, with a common preference for multifunctionality as a ‘make or break’

aspect of adaptation. The extent to which the considerations of successful and unsuccessful
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adaptation actually made their way into their daily work in a structured manner, however, could

not be deduced from these answers.
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Discussion

This chapter discusses the results of the study in relation to the established literature to answer
the research questions: 1) what negative consequences from adaptation do municipalities
identify or consider? and 2) what are the enabling conditions that can contribute to
maladaptation in Swedish municipalities? Though the results cover only a limited geographical
area of Sweden, the municipalities interviewed can arguably be considered reasonably
representative of Sweden as a whole, with municipal sizes ranging from a few thousand
inhabitants to some of Sweden’s largest towns, with municipality adaptation progress ranging
from limited to advanced, and with inclusion of coastal as well as rural municipalities. The results
suggest that adaptation work in Sweden is slow to progress in terms of magnitude, integration,
and robustness achieved. In line with the findings by Englund and Barquet (2023, p. 2),
Kristianssen and Granberg (2021, p. 1), and the Swedish National Expert Council for Climate
Adaptation (2022, p. 1), this questions Sweden’s self-proclaimed position as a global climate

frontrunner as there is still a considerable gap between policy, planning, and implementation.

There are similarities and disparities regarding how the municipalities self-reported their
adaptation progress in our interviews versus the IVL survey (2023, pp. 134-138). Half of the
studied municipalities had responded to the latest IVL survey, of which most self-reported their
progress in conformity with their result in that survey. However, two municipalities reported that
adaptation work was novel for them while ranking high in the IVL survey. The reason for this

disparity was not apparent from the interviews themselves.

As is evident, the majority of participants, even some of those at the top of the IVL scoreboard,
consider their organisation to still be early in their adaptation work. However, this early level of
progress was reported in Sweden also six years ago, according to an Sjoberg et al. (2020, p. 6)
review of municipal adaptation work for SMHI, suggesting a slow development since the 2006
climate bill (Englund & Barquet, 2023, p. 5). Due to the lack of MEL, and national indicators, it is
also difficult to evaluate whether the adaptation work of the last six years has contributed to a

more climate adapted Sweden. With few studies of maladaptation previously done in Sweden,
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the maladaptation indicators mapped in this study suggest a potentially large hidden number of

maladaptation risks.

RQ1: ‘What negative consequences from adaptation do municipalities identify or consider?’

Negative consequences

As shown in the results section, participants had a mixed understanding of climate change
adaptation as something that may have negative consequences. On the one hand, when
discussing the observed, anticipated, or imagined negative consequences of CCA, the answers
seemed to indicate that there was very little systematic consideration of those in the planning
stages or when evaluating the measures. Furthermore, even though in the literature
maladaptation is often considered in a value-laden manner as a type of adaptation that leads to
negative consequences (Lama et al.,, 2017, p. 194), most of the negative consequences
mentioned in the interviews are not directly related to maladaptation, instead overwhelmingly
focusing on other aspects, such as the cost of the measures, as well as the fact that measures
take up space that could be used differently. Even those participants who had experienced
negative consequences of inadequate adaptation measures in the past did not appear to have
taken this as a lesson that, fundamentally, any CCA initiative can turn negative. Instead, it seems

that this experience was taken to apply narrowly to those specific cases only.

When looking at how negative consequences of climate adaptation were discussed by the
participants, it appeared that, while there was no systemic or vulnerability-based approach to
mapping who is most susceptible to what kind of negative adaptation consequences (Schipper,
2020, p. 411), those who may suffer those negative consequences were acknowledged to be
diverse. For example, it was a negative adaptation consequence for the municipality that
adaptation costs money; it was a negative consequence for land owners if they were asked to
give up their private land for communal adaptation measures; it was a negative consequence for

the community if aesthetics or biodiversity were lost due to an adaptation measure and, there
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was potential for negative consequences to children if water retention ponds were constructed

near a pre-school.

Regarding the temporal scale of negative consequences, apart from the three participants with a
direct past experience, the rest seem to consider them an uncertain aspect of the future. When
considering the spatial scales of the negative consequences, these appear diverse, albeit mostly
contained within the respective municipality. This is in line with the previous research that
demonstrates “the fundamental importance of the municipal border in structuring how flood
risk mitigation is governed” (Becker, 2020a, p. 406), showing that the municipal border

structures also the governance of other risks.

Maladaptation

On the other hand, the answers indicate that while there appears to be a lack of explicit
conceptual knowledge and understanding of maladaptation among participants (exemplified by
the fact that just one participant brings up the concept), there is some implicit knowledge and
understanding of it. This is shown by the fact that some of the maladaptive outcomes as
indicated in the literature (increased GHG emissions, path dependencies, etc.) (Barnett and
O’Neill, 2010, pp. 211-212; Juhola et al., 2016, p. 135) were frequently and spontaneously
brought up by the participants as a possible outcome of adaptation. Although not always
equated with ‘negative consequences’, these appear to be both proactively considered and
already experienced in their work. This builds on the findings from previous studies that point
towards the potential existence of maladaptation in Sweden due to several factors being
present, such as unclear responsibilities, insufficient consideration of wider trade-offs, and a lack

of financing solutions (Worlund Rylenius & Hamza, 2024, p. 512; Neset et al., 2019, p. 86).

Simultaneously, however, there are disparities in the understanding of adaptation between the
participants and the literature. For example, the continuum of maladaptation model by Schipper
(2020, p. 413) places ineffective adaptation in the centre — that is, a type of adaptation that is
neither positive nor negative. Similarly, Barnett and O’Neill (2010, p. 211) emphasise the need to

separate unsuccessful adaptation from maladaptation, because an adaptation measure could
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have simply not worked without giving rise to increased vulnerability or other maladaptive
aspects. Meanwhile, the participants considered ineffective adaptation the worst-case scenario,
thus potentially equating ineffectiveness with ‘maladaptation’. This challenges an assumed

alignment between adaptation theory and the perception of practitioners.

How do negative consequences relate to maladaptation?

The participants put forward many other negative consequences from adaptation, which are
seldom considered maladaptation in the literature. For example, while high opportunity costs of
adaptation are considered potentially maladaptive in the literature (Barnett and O’Neill, 2010,
pp. 211-212) — implying that actors consciously weigh one adaptation measure against another,
something that was not identified much in our interviews — the fact that adaptation generally
costs money, is not considered an aspect of maladaptation. This indicates that there is
potentially a difference between negative consequences of adaptation and maladaptation. In
some cases, the difference between the two appears quite clear — for example, simply incurring
costs may hardly be said to be maladaptive. However, that an adaptation measure requires
space may be a consequence that someone does not appreciate, but it could also be
maladaptive in that it, for example, rebounds or shifts vulnerabilities. This study therefore finds
that negative consequences of adaptation per se are not the same as maladaptation, as long as
they do not increase the emissions, create path dependencies, shift or rebound vulnerabilities,
create negative externalities, and have high opportunity costs (Barnett and O’Neill, 2010, pp.

211-212; Hallegatte, 2009, pp. 244-246; Juhola et al., 2016, p. 139; Schipper, 2020, p. 411).

In relation to negative consequences, maladaptation can also be considered in line with the
framework proposed by Glover & Granberg (2021), i.e., whether the adaptation outcomes were
‘known knowns’, ‘blind spots’, ‘unknown unknowns’, or constituted ‘deliberate obfuscation’ (p.
8). Based on the interviews, the adaptation measure outcomes — both as negative consequences
and as maladaptation — cover the first three categories. An example of ‘known knowns’ is the
frequent referencing of GHG emissions as a potential adaptation outcome, which could be linked

to the more mainstream knowledge of the mitigation needs both globally and as a municipal
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goal (Linnskog & Rabe, 2022, p. 2). Furthermore, as discussed by the participants, there are
many ‘blind spots’ in adaptation to climate-related water hazards, particularly when it comes to
measures implemented in one part of a catchment area that have unintended consequences
elsewhere that the specific decision-makers are unaware of. The widespread call for improved
collaboration, particularly with municipal actors that are remote, could be said to be a measure
to reduce the existence of these ‘blind spots’ in a complex system. When it comes to ‘unknown
unknowns’, these were widespread in the data, participants frequently stating that more often
than not, ‘nobody knows’ how the implemented measures will work. This aspect relates to the
uncertainties inherent in CCA and the prolonged time-frames often needed to evaluate
implemented measures. These seemed to be a source of certain stress among the participants.
Finally, participants did not speak of ‘deliberate obfuscation’ or gatekeeping information.
Instead, it appeared that sharing information was seen as a contributor to success in the overall

municipal operations.

Altogether, the data indicates that, first, there is little explicit knowledge among participants of
maladaptation as a concept; second, there are few explicit links made among participants
between maladaptation, negative consequences, and CCA. Instead, CCA is considered separately
from its potential negative consequences while being somewhat aware of the possibility of
maladaptation. This effect appears consistently across the results, despite data containing both
municipalities that have progressed relatively far in their adaptation work, as well as those that
are at the early stages of their adaptation work (IVL, 2023, p. 42). It is fair to assume that this
brings considerable implications for the future efforts of climate change adaptation in a Swedish
municipal context, as well as for theory. For example, it can be expected that this lack of
conceptual bridging of maladaptation, negative consequences, and CCA is a considerable risk
factor for future adaptation. That is, if adaptation efforts are narrowly hazard-focused, and if
maladaptation exists as an implicit concept that is not clearly related to CCA, it will likely be
difficult to adequately address compounding crises of climate change in a manner that creates
an all-hazard robustness, as wished for by the municipalities (Linnskog & Rabe, 2022, p. 2). As

mainly four aspects of maladaptation were brought up in the responses (rebounding
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vulnerability, shifting vulnerability, causing emissions, and path dependency), these could be
particularly pertinent to look for in Swedish adaptation work, however the other aspect could
also be present (Worlund Rylenius & Hamza, 2024, p. 509). The results also showcase the
relevance of using the maladaptation concept in high-income and institutionalised countries,

such as Sweden.

Spatial scales of maladaptation and negative consequences

The results indicate that there is quite some consideration of the catchment area level in the
participants’ adaptation work, particularly relating to water management. Furthermore, data
indicate that for the municipalities and CABs located in the Motala strém catchment area, this is
not the only catchment area that is considered, and a multi-catchment perspective appears to
exist at least in some of the municipalities. Despite this being the case, it is not clear exactly how
the catchment area perspective influences the municipal CCA, especially the risk of
maladaptation (such as shifting vulnerabilities) and negative consequences, as these are seldom
mentioned as something that can be caused outside of municipal borders. Furthermore, the
catchment area perspective is almost only mentioned by the participants when specifically asked
about it, and not necessarily elsewhere in the interviews. This aligns with Becker’s (2020a, p.
410) and Worlund Rylenius’ and Hamza’s (2024, p. 507) findings of CCA being planned and
implemented overwhelmingly within municipal boundaries, with less consideration of a broader
spatial scale. These findings strengthen the case for collaboration on a catchment area level, for
example, through research projects such as FairWater, and highlight the complexity challenge of
acknowledging and accounting for different spatial scales (Bedinger et al., 2019, p. 3). However,
while the Swedish Government’s (2023, p. 47) national adaptation strategy also identifies a need
for CCA to water-related hazards to take place on a catchment level scale, Johannessen et al.
(2018, p. 152) and Becker (2020a, p. 408) point to the absence of any higher authorities who

have the skills and the will to lead such work in the current fragmented flood risk landscape.
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Fair/successful adaptation and unfair/unsuccessful adaptation comparisons

Whilst this thesis aligns with Reckien et al.s (2023, p. 908) position that justice aspects ought to
be considered in the adaptation-maladaptation continuum, this stance is not reflected in the
results. There are generally few overlaps between the participants’ associations of fair and
successful adaptation. Many participants had a clear vision of what successful adaptation looks
like, with multifunctional measures which also bring other values to the area, such as greenery
and aesthetic values, preferred; perhaps best summarised in the expression ‘win-win’. On the
other hand, the participants’ association with fair adaptation, was more focussed on the
distributional aspects of adaptation. However, the most common answers showed different
approaches to this distribution: measures benefiting everyone in the same way, measures that
benefit as many people as possible, that share the risk evenly, and that prioritise those more

disadvantaged.

Similarly, there are few shared attributes in the participants’ associations of unfair and
unsuccessful adaptation. Whereas unsuccessful adaptation most commonly was considered to
be an adaptation which does not work as intended and fails to provide multifunctionality, the
attributes of unfair adaptation were more thematically scattered. The most popular associations
were measures that benefit only already advantaged groups, that have a narrow focus, such as a
measure that is only beneficial for one area or one use, and that pose greater risks to already
disadvantaged people, although these answers were only given by two to three respondents
each. The attributes participants associated with unsuccessful adaptation, which could also be
considered justice considerations (EEA, 2024, para. 3), were attributes about shifting or
rebounding risks, or putting disproportional adaptation burdens on certain groups, mentioned
by one to two participants each. It has to be noted that there were also no obvious overlaps
between the participants’ understanding of unfairness and negative consequences of
adaptation. It appears that the negative consequences most frequently mentioned — namely, the
costs and limits to alternative uses of space — are somewhat technical in nature, and therefore
are not explicitly linked to the fairness of those measures. This could suggest a need for

maladaptation theory to more explicitly state and integrate justice elements.
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Justice aspects, to the extent that they are considered, are overwhelmingly regarded in terms of
distributional justice, judging from the examples of fairness considerations in the participants’
adaptation work and their answers to the fair/unfair association questions. This is in line with
findings about what justice considerations are taken into account in climate change mitigation
debates in Sweden (Fischer et al., 2024, p. 2012). Yet, within the FairWater project, three aspects
of just water management are considered: distributional justice, procedural justice, and
recognitional justice (EEA, 2024, para. 3). With the participants’ wish for greater collaboration,
and inability to currently include citizen perspectives, considering procedural and recognitional
justice might help to avoid maladaptive outcomes through incorporating local and intersectional
knowledge. No participant appeared to consider justice aspects in any systematic manner in
their adaptation work, which is in line with the evidence used by the Swedish National Expert

Council for Climate Adaptation in their national assessment (2022, p. 590).

The results bring to light the numerous ethical dilemmas that participants have to manage on a
daily basis. It becomes evident that, in the absence of universal standards of ‘right’ and ‘wrong’,
all municipal decisions can produce both winners and losers, including due to adaptation efforts.
This shows that both adaptation work generally, and fairness in particular, are contextual, linked
to their time and space (Eriksen et al., 2015, p. 530). Additionally, there appears to be division in
the answers provided between attempts to introduce measures that benefit or harm everyone
equally (‘equality’), versus measures that prioritise disadvantaged groups (‘equity’) (Reckien et
al., 2023, p. 908). In more general terms of fairness, these results also bring to light whether it is
fair to do nothing in the face of a climate crisis — especially as an agent with certain power. The
participants witness that, due to various adaptation constraints, sometimes the outcome is no

adaptation or inaction.
The results also indicate a certain misalignment with the maladaptation framework of Reckien et

al. (2023) that has been introduced previously. More specifically, Reckien et al’s framework

includes numerous justice aspects into their evaluations of an initiative’s adaptive or
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maladaptive potential (e.g., initiative’s effect on the vulnerability of women/girls, low-income
groups, and marginalised ethnic groups). In this framework, increased vulnerability of these
groups results in a more likely maladaptive potential, thus linking fairness with successful
adaptation and unfairness to maladaptation. As discussed above, however, this does not seem to

be the case for the participants.

RQ2: ‘What are the enabling conditions that can contribute to maladaptation in Swedish

municipalities?’

Adaptation constraints are understood as limitations pertaining specifically to climate change
adaptation as perceived by participants, whereas enabling conditions are referring to broader
factors that potentially enable maladaptation, building on the results in combination with
literature. This distinction is made to not imply proven causal links in the research, but rather to
distinguish that the adaptation constraints discussed below are not said to definitively lead to
maladaptation, rather they have the potential to do so in specific circumstances as they overlap
and reinforce each other. The enabling conditions identified include: governance, budgetary
constraints, political will, trade-offs, legal framework, monitoring, learning and evaluation (MEL),

and complexity.

Governance

Considering the scale of climate change impacts, it is little surprise that data points to a rather
substantial influence of governance mechanisms on adaptation. Considering Boutroue et al.’s
(2022, p. 904) statement that “[a]voiding maladaptation is above all a matter of improving the
policymaking process”, the local decision-making and policy-creating arena becomes crucial. This
means that the way a governance system is set up can be both an enabling environment and a
constraint for adaptation in its own right and through interaction with other adaptation

constraints.

Our data shows that there are certain aspects of the current Swedish governance system that act

as adaptation constraints. For example, concerning decision-making, the results show that

64



decisions relevant to climate change adaptation are more easily made by participants when the
amount of information available is adequate and when balancing conflicting interests is
straightforward. Alternatively, when it is unclear how to balance conflicting values and interests,
as well as in the absence of data and political will — which can be said to be the majority of cases
when CCA is considered (Glover and Granberg, 2021, p. 5; Neset et al., 2019. p. 83) —
decision-making is avoided or postponed. This muddles the practical application of the
maladaptation concept, as inaction often is excluded from such assessment, though it appears to

have potential to create maladaptive outcomes.

Furthermore, there is a perceived integration of climate risk governance within the regular
governance system. Other studies have observed that in Sweden, risk discourses and strategies
are considered within the normal governance structure wherein actor “constellations adhere to
business-as-usual politics and practices, and no extraordinary transformation in roles and
responsibilities is suggested” (Englund & Barquet, 2023, p. 9). Becker (2020a, p. 409) further
found that municipal responsibilisation for adaptation, such as flood risk mitigation, is partly
caused by “passive or withdrawing national authorities” and “blocking the mobilisation of other
important actors”. Thus, one may question whether attempting to govern a new, complex risk
through the same old governance structures can fully address the risk of maladaptation. Our
data shows, however, that — with the municipal workers struggling to incorporate CCA in their

daily work — it is a constraint, at least currently.

The municipalities do not see citizen engagement, as an aspect of governance, as a natural part
of adaptation work due to a number of reasons. Citizens’ imited knowledge or interest in
adaptation, as well as a reluctance or slowness to take onboard new information, are seen as
barriers. Brink and Wamsler (2017) state that “[m]unicipal administrations in Sweden rarely plan
to explicitly involve citizens in local climate change adaptation” (p. 94), which our results
confirm. Furthermore, another study found that the existing legal frameworks may be limiting
the ability of citizens to participate unless they are landowners (Glaas et.al., 2022, p. 188). In a

complex system, decision-makers ought to strive for a multitude of perspectives as there is a lack
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of oversight of how one actor’s decisions might influence another actor (Radhakrishnan et al.,
2017, p. 1). As inclusive planning based on local knowledge can help avert maladaptation (IPCC,
2022, p. 27), the lack of citizen involvement can be an enabling condition for maladaptive

outcomes in the study area.

Finally, the collaboration among various institutions is a relevant aspect of the existing
governance system. Our data shows that most participants cite meaningful collaboration as a
relevant success factor in CCA, particularly external collaboration among municipalities.
Collaboration is cited as a tool to learn about relevant experiences and initiatives happening
elsewhere, with a potential to take those initiatives and experiences over. This view is consistent
with the literature stating that structured, collaborative approaches are needed for effective CCA
(Kristianssen and Granberg, 2021, p. 14; Worlund Rylenius & Hamza, 2024, p. 511). However, it
appears that despite this positive outlook on collaboration, there are limited opportunities to
systematically collaborate externally, especially with more geographically remote actors. The
opportunities provided — e.g., as part of a research project — are not systematic and ongoing.
Thus, the lack of systems for ongoing collaboration can lead to uncoordinated measures with an
increased risk of maladaptation (Swedish National Expert Council for Climate Adaptation, 2022,

p. 664).

Budgetary constraints

The results show that the most commonly addressed adaptation constraints across the
catchment area were budget constraints and a lack of funding opportunities. Smaller
municipalities reported having small budgets and limited human resources to systematically
tackle the climate change problem, resulting in slower progress. Meanwhile, it appeared that
bigger budgets and human resource availability of bigger municipalities did not necessarily mean

that those resources were directed towards CCA.

Both the municipalities and CABs struggle with finding money for adaptation, especially lately

when faced with shifted national priorities and budget cuts, at times leading to suboptimal
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measures and opening the door for maladaptation. This aligns with Lidskog and Rabe’s (2022, p.
2) observation that adaptation is seen as just one of a municipality's many areas of responsibility
to be handled within strict economic boundaries. When most other responsibilities are
perceived as less abstract, more habitual, and short-term, CCA remains under-budgeted. It does
not help that a similar attitude seems to be pervasive also on the national level (Wérlund

Rylenius & Hamza, 2024, p. 511).

Legal framework

In the case of adaptation among the municipalities and CABs within the Motala strom catchment
area, results indicate both enhancing and hindering legal aspects. On the enhancing side — there
are some collaboration frameworks available (such as the oversight function of CABs). For
example, Kristianssen and Granberg (2021, p. 7) found that “the ongoing work at the County
Administrative Board is highlighted as an important reason why more and more municipalities in
the county are working more actively with climate adaptation”. However, these are currently
based on a degree of volunteering. On the other hand, there are a range of ways in which the
existing legal framework constrains successful adaptation. For example, many participants cited
the need to obey old and climate-blind regulations in their current work, such as working in line
with old detailed development plans. Lack of flexibility is another reason legal frameworks could
be a constraining factor — such as in the case of water certificates. While the system of water
certificates is national, the specific water certificates in the catchment area constitute a regional
legal barrier to adaptation. In this way, the lack of flexibility and climate-blindness of the current
legal framework introduces and maintains a certain path dependency that the municipalities and
CABs are not entitled to disobey, which can contribute to maladaptation (Barnett and O’Neill,
2010, p. 212; Hallegate, 2009, pp. 244-246). This aligns with Wedin’s (2021, p. 508) finding
where municipal officers critiqued the “suboptimal distribution of legal responsibilities for

implementation” of adaptation.
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Political will

Another element that has a potential to limit adaptation in a municipal setting — as identified in
the literature (Kristianssen & Granberg, 2021, p. 8; Storbjork & Hjerpe, 2021, p. 8; Wedin, 2021,
p. 510) and our results — is political will. The decision- and policy-making at a local level is crucial
to avoid maladaptation, with Boutroue et al. (2022, p. 904) urging more attention be paid to
adaptation governance frameworks in addition to the actual content of adaptation approaches
and projects. The importance of this observation is highlighted by our data, wherein the
participants often struggle to place adaptation work within their broader responsibilities,
especially in the absence of clear guidance and support ‘from the above’. Currently, most
participants indicate that the political will to bring about meaningful adaptation is lacking,
instead supporting an incremental approach to adaptation and focussing on the “low hanging

fruit” (Kanarp & Westerberg, 2024, p. 1991).

Further, the participants identified a lack of CCA knowledge and learning among local politicians,
contributing to short-term decision-making. It also must be noted that the lack of political will to
meaningfully address climate change adaptation can be observed in the above-mentioned
prioritisation of funding, with CCA continuously being under-funded. However, the lack of
involvement and interest in climate change adaptation among politicians could be said to be a
symptom of the existing governance structures and legislative frameworks. The assumption that
knowledge can trigger change can also be questioned, as it might not be actionable due to other
adaptation constraints, rather becoming a ‘ghost of rationality’ (Englund & Barquet, 2023, p. 9;
Siders and Pierce, 2021, p. 1).

Trade-offs

Similarly to Neset et al. (2019, p. 78) and Wedin (2021, p. 510), also our “findings point to the
large number of trade-offs that are involved in adaptation decision-making” (Neset et al., 2019,
p. 78), and the existence of these trade-offs appears to have a significant potential to undermine
adaptation work. This is because trade-offs most frequently occur as a conflict between other

needs and the need to adapt, and, as mentioned above, in the context of limited resources and
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limited political support, other needs are systematically prioritised. While some form of trade-off
might be unavoidable in practical CCA (Atteridge & Remling, 2017, p. 10), the neverending need
to prioritise some needs versus others adds a considerable ethical dilemma and stress factor to
the daily work of municipal employees, often delaying relevant decision-making. This finding
aligns with the findings of Lidskog and Rabe (2022, p. 10) that municipal experts were reluctant
to “deal with value discussions and make priorities among conflicting goals or interest groups”,

rather considering that as a job for the local politicians.

One CAB respondent brought up an observed approach to resolving trade-offs they consider
common in Sweden and the study area, where development is allowed in more risk-prone areas
to create financial room for adaptation by the municipality or the developers. This approach is
sometimes referred to as ‘attack’ out of the ‘defend, retreat, (accommodate) and attack’
approaches to dealing with climate-related risks, often considered in relation to coastal
development (Petersson & Soneryd, 2022, p. 175; Storbjork & Hjerpe, 2021, p. 2). A Swedish
study by Storbjork and Hjerpe (2021, p. 8) found that the attack strategy can “create windows of
opportunity for cities by enabling co-funding and progression in planning and implementing
coastal protection”. In our study, however, a frequent use of this strategy in the Swedish coastal
municipalities was highlighted, with some ambivalence towards it since it is likely a way to build
greater risks into the development, and thus rebound climate vulnerabilities. As with inaction,
these results obfuscate the current conceptualisation/practical application of maladaptation as
only being a possible outcome from intentional adaptation measures, rather than from a range

of other municipal decisions.

As trade-offs bring considerable fairness implications, Atteridge and Remling’s (2017, p. 10)
guestions of “When is a trade-off to be accepted, as opposed to re-thinking the adaptation
approach? [...] Who is, or should be, responsible for assessing and managing the distributional
impacts of adaptation and at different scales?” could be useful for highlighting the current
handling of trade-offs. The issue of trade-offs could arguably be considered a problem stemming

from the national scale, with the Swedish government’s (2017, p. 64; 2023, p. 28) guiding
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principles for adaptation not giving direction for how these ought to be practically applied in
tandem. The results further suggest that few of the guiding principles are considered
systematically. While the participants emphasised the inevitability of trade-offs in their
adaptation work, Petersson and Soneryd (2022, p. 188) encourage more explicit evaluation to
avoid undervaluing social and ecological goods, which can have direct unjust and maladaptive

outcomes.

Monitoring, Evaluation, and Learning (MEL)

The results show that MEL is applied to municipal adaptation work to some extent, but is far
from systematic, with a focus on monitoring, often just for implementation, rather than
evaluation. With few official requirements to follow up on adaptation work, and a lack of
indicators for tracking robustness, goals or targets might not be set at all, or measures could be
evaluated according to current good practice but with recognised gaps. Conducting MEL without
simplifying the complexity of CCA is an added challenge, as it might not lend itself to easily
quantifiable indicators (Radhakrishnan et al., 2017, p. 3). While the respondents express varying
levels of concern for the lack of MEL, it becomes an adaptation constraint as it complicates
justifying adaptation investments, and knowing the practical contributions of previous
adaptation work. While most studies recommend monitoring of project outcomes to avoid
maladaptation (Boutroue, 2022, p. 893, 904; Glover & Granberg, 2021, p. 15; Reckien, 2013, p.
908; Sarkar et al., 2024, p. 9), currently far from all respondents monitor and evaluate their
work. Yet, it could also be argued that some measures have to be real-life stress-tested to be
evaluated, as some respondents bring up. This view acknowledges the nonlinearity of CCA due
to complexity, but might make maladaptation assessments more difficult. Regardless, with a lack
of MEL and consideration of negative consequences, maladaptation could arguably be latent and
easily overlooked by practitioners as long as they themselves are not in the disadvantaged

groups.
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Complexity

Complexity can be considered the final adaptation constraint which limits the efficiency of
adaptation work in the study area. Considering the complexity stemming from spatial and
temporal concerns, Glover and Granberg (2021, p. 6) pinpoint the difficulty in determining
where the causes of maladaptation are situated, and whether these are at all within the realm of
adaptation. This links into the spatial and temporal scales of the responses in this study, and
guestions about at what point in time, and where geographically, the source of maladaptation is
located. The results show that the participants simultaneously employ various time perspectives
in their work with all measures. While necessary, not only does this multi-temporal focus
contribute to the complexity of the municipal work, it also creates other issues that can be a risk
factor for maladaptation. For example, the CCA overall is perceived to be quite abstract and
therefore delegated to longer, more unknown planning horizons, and thus, effectively,
postponed. In line with Kanarp (20244, p. 10), longer time-frames mentioned in comprehensive
plans are not necessarily finding their way into the actual day-to-day work, thus opening up
potential for maladaptation. Still, the results showcase exactly how a lack of national guidelines
has created a range of interpretations across the country with no systemic, methodological
approaches to time-frame management to better manage the complexity (Barquet et al., 2024,

p. 461; Swedish Government, 2023, p. 36).

Further, the need to consciously and simultaneously work on multiple spatial scales can be said
to be another contributing factor to the complexity of the municipal work, as well as an
important aspect in maladaptation (Findlater et al., 2021, p. 240). The results show, however, a
rather good general balance between internal (within the municipality borders) versus external
(outside the municipality borders) spatial considerations for CCA work among participants. Yet,
establishing workable system boundaries for CCA to climate-related water hazards work is a
challenge for many, as the interconnectedness and interdependencies of a catchment area do

not respect municipal boundaries.
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Most participants mention that, in the context of limited resources and competing needs,
there’s a deep uncertainty regarding the effectiveness of specific adaptation measures (Schipper,
2020, p. 413), especially in relation to not implementing them at all, which further contributes to
the complexity of the municipal work. While “the uncertainty of how climate change will affect
ecosystems and human societies means that every strategy carries a certain degree of risk”
(Schipper, 2020, p. 413), some participants attempt to manage it (e.g., via cost-benefit analyses
or cloudburst mapping). The Swedish National Expert Council for Climate Adaptation (2022, p.
655) suggests that actors in their adaptation work should be transparent about the uncertainties
and risks involved, and how climate scenarios and time scales were chosen, which could also

help to avoid maladaptive outcomes.

Altogether, this indicates that — even with improved knowledge of the concept of maladaptation
and potential negative consequences from CCA — it is not guaranteed that maladaptive
outcomes can be avoided unless the above-mentioned adaptation constraints are also
consistently addressed. To conclude this section, Schipper (2020, p. 409) argues that the science
of maladaptation has progressed enough to at least be able to provide some “indication of
scenarios in which maladaptation can take place, the institutional and actor arrangements most
susceptible to maladaptation, and strategy design flaws to avoid”. Through considering these in a
Swedish municipal context in the study area, the elements that can contribute to maladaptation

are summarised in Figure 6.
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Figure 6. Summary of enabling conditions that can contribute to maladaptation in Swedish

municipalities.

Future research

Our research addresses a research gap as pointed out by MSB, due to the lack of studies on
maladaptation in a Swedish context. As the research focuses on municipalities’ adaptation work,
exploring negative consequences and potential maladaptation aspects could be enriched
through adding more perspectives from stakeholders outside of public organisations, such as
private landowners, local businesses, NGOs, and municipal residents. Future research could also
repeat the study in other Swedish locations, as well as trial monitoring of project outcomes with
the aim to avoid maladaptation (Boutroue, 2022, p. 893, 904; Glover & Granberg, 2021, p. 15;
Reckien, 2013, p. 908; Sarkar et al., 2024, p. 9) in a Swedish municipal context, to assess if using

such frameworks aids in decision-making with regards to negative consequences and fairness.

The disparity between how two of the highest-scoring municipalities in the IVL survey self-report

their adaptation progress as in early stages shows how adaptation progress in Sweden is relative.
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Limits to adaptation are increasingly being discussed in relation to climate change, where hard
limits represent an irreversible point where intolerable risks no longer can be avoided, and soft
limits as a point where adaptation options might exist but currently are unavailable because of
varying constraints (IPCC, 2022, pp. 6-7; Juhola et al., 2024, p. 2). The constraints are “primarily
financial, governance, institutional and policy constraints” (IPCC, 2022, p. 26), which largely
overlap with the above-mentioned constraints. While quantifying soft limits to adaptation
remains challenging (Juhola et al., 2024, p. 2), future research could examine if the slow progress
of adaptation in the study area is because adaptation work still is in a formative stage with
constraints for getting started (Kristianssen & Granberg, 2021, p. 15), or if adaptation needs
actually are well-identified and soft limits to adaptation on a national scale hinder further
progress. Juhola et al. (2024, p. 6) argue that “limits have clear and direct implications for
adaptation research; the limits approach suggests that justice-oriented adaptation requires a
human well-being centric approach”, which suggests another potential perspective to

incorporate in future Swedish just adaptation studies.
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Conclusion

This study explored the role of maladaptation in decision-making in Swedish municipalities in
the Motala strém catchment area in collaboration with the FairWater research project, through
conducting 18 interviews with officials from municipalities and CABs. Though adaptation is
urgently needed in response to rampant climate change, the literature shows how poorly
designed or poorly implemented adaptation strategies can backfire severely, causing
maladaptive outcomes. As an understudied area in Swedish adaptation work, and a conceptually
challenging theme, maladaptation can be considered to contribute to at least one of the
following aspects; rebounding vulnerability, shifting vulnerability, creating negative externalities,
having high opportunity costs, and creating path dependencies. While some of these can be
considered justice-related aspects, not all maladaptation conceptualisations explicitly highlight

justice considerations.

RQ1: What negative consequences from adaptation do municipalities identify or consider?

The results show that there is mixed understanding among participants about CCA as something
that may result in negative consequences, as negative consequences of adaptation are not
considered systematically. Roughly 45% did not consider any observed, anticipated or/and
potential negative consequences from their adaptation work. The most common negative
consequence considered in relation to CCA was cost, with spatial concerns being another. No
trend could be found for who the negative consequences affect, as various stakeholders were
mentioned, or when the negative consequences might materialise. The municipal boundaries
were the main area of concern for negative consequences. Maladaptation aspects as per our
framework were also identified and considered by some respondents as a possible outcome of
adaptation; these, however, were not always equated with ‘negative consequences’. Few
overlaps were seen in the respondents’ associations of unsuccessful and unfair adaptation,
highlighting a lack of justice considerations in municipal CCA, and likely a lack of a fairness

perspective when assessing negative consequences.
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RQ2: What are the enabling conditions that can contribute to maladaptation in Swedish

municipalities?

While maladaptation was not explicitly asked about in the interviews, to allow for an inductive
approach, the participants highlighted a wide array of adaptation constraints, including
governance, budgetary constraints, political will, trade-offs, legal framework, MEL, and
complexity. While not all constraints directly lead to maladaptation, they have the potential to
do so. Municipal responsibilisation for adaptation is considerable, but a lack of citizen
involvement, and collaboration and funding structures taking place in ‘business-as-usual’
governance systems, constrain the opportunity space for adaptation and can lead to knowingly
flawed or no adaptation action taken. Additionally, the lack of flexibility and climate-blindness of
the current legal framework introduces and maintains a certain path dependency that the
municipalities and CABs are not entitled to disobey, which a lack of political will further cements.
These elements interact when municipalities face trade-offs in their adaptation work,
experiencing a neverending need to prioritise some needs versus others, with a lack of guidance
on how to handle these fairly. Another constraint is the lack of MEL as it can become challenging
to justify adaptation investments and know what previous adaptation work has contributed to,
including negative consequences and maladaptation aspects. All the above-mentioned elements
indicate scenarios and institutional arrangements most susceptible to maladaptation and
strategy design flaws to avoid. However, few of these seem to be currently taken into
consideration. Complexity poses an overarching constraint and currently masks the risk of
maladaptation across spatial and temporal scales. It is evident that complexity theory elements
such as interdependencies, large number of actors, non-linear cause and effect, and the locality

principle affect the municipal adaptation work.

The municipalities and CABs interviewed can arguably be considered reasonably representative
of Sweden as a whole, suggesting a general trend that adaptation work in Sweden is slow to
progress in terms of magnitude, integration and robustness achieved, with a lack of

consideration for negative consequences and fairness. With few studies of maladaptation done
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previously in Sweden, the maladaptation indicators mapped in this study potentially suggest a
large hidden number of maladaptation risks. Future research could beneficially trial MEL
frameworks to avoid maladaptation in a Swedish municipal context and assess if using such
frameworks aids in decision-making. Further, the assumption that current adaptation constraints
are startup issues could be further studied as opposed to the possibility of more effective,
widespread, and fair adaptation being held back by ‘soft’ adaptation limits in Sweden. For
certain, the current and future existence of maladaptation in Sweden cannot be disregarded

going forward.
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Appendix 1 - Interview guide

English

INTRODUCTION
(LU student) As we have mentioned before, we are writing our master's thesis on climate
adaptation in Swedish municipalities, and we are doing this in collaboration with the Stockholm

Environment Institute (SEI) which works within the research project RattvistVatten.

(SEI researcher) RattvistVatten is a Formas-funded research project that explores droughts and
floods in the Motala Strom catchment area with a focus on how society can manage and
distribute water fairly. We are investigating solutions to challenges that make it difficult to
collaborate between different actors during extreme water events. In this work, we have invited
the Motala Stréom River Group to jointly develop different solutions that will work in practice.
The project is a collaboration between SMHI, Stockholm Environment Institute and Linkdping

University.

(LU student) The purpose of our master's thesis is to study how different Swedish municipalities
in the Motala Strom catchment area understand climate adaptation and which outcomes are

considered in the decision-making processes.

The answers you give today will become part of this research and you have been given a consent
form about how we will use your data, right? Your participation is voluntary, you do not have to
answer the questions if you do not want to and you can of course finish and leave the interview
whenever you want. Does that sound okay and can we start recording? Then we will begin the

interview.
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THE BACKGROUND OF THE SPECIFIC MUNICIPALITY/PERSON (LU Student)
1. Please, describe your work responsibilities (in general).
a. Who else works on adaptation in the municipality?
2. How would you describe the adaptation work being done in your municipality?
a. Short answers to follow-up questions:
i.  What is important to protect/are there any core values/interests in this?
ii.  What temporal aspects do you consider?
iii.  What geographical aspects do you consider? For example municipal
boundaries, boundaries for the detailed development plans, catchment

areas etc.

ADAPTATION (LU Student)
3. What do you envision the outcomes to be when planning adaptation work?
a. Arethere any goal conflicts between these?
4. Have you identified any adaptation needs that you have not been able to meet? Tell us
more.
5. Do you monitor and evaluate your work on adaptation? How?

6. Do you foresee / or see the outcomes of adaptation measures changing over time?

NEGATIVE CONSEQUENCES (LU Student)
7. Have you considered potential negative consequences that could arise from your climate
adaptation work?
8. Have you identified any negative consequences from your climate adaptation work? If so,
which ones?
9. What other negative consequences can you think of?
10. Now that we’ve been speaking about this for a while - we would like to hear about your

associations with these four concepts, and there’s no right or wrong answers:
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a. ‘successful adaptation’ and ‘unsuccessful adaptation’?

b. ‘just adaptation’ and ‘unjust adaptation’

11. Is there anything of importance for understanding your adaptation work you feel like

we’ve missed?

FAIRWATER (SEI researcher)

12. Have you participated in the project FairWater?

If yes:

If no:

What would you like to get out of the project?

How can the project contribute relevant knowledge?

Is there anyone missing from the project? Who?

How can the collaboration be improved and continued?

Has the project led to any new insights for you or your organisation?
What did you appreciate?

What can we improve?

Why have you not been able to participate?

Would you like to participate? If yes, what can we do to enable you to participate in the
future?

What do you think is important for the project to contribute?

Do you have anything that you think is important for us to bring to the project?

END (LU Student)

13. That was our last question. Is there anything else you feel we have missed that you

would like to share?

14. How was your experience of being interviewed today?

15. May we contact you if we have any questions?
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16. Would you like to see the notes from today’s interview?

17. Would you like to receive the essay when it is finished?

Thank you very much for your participation! Don't hesitate to contact us if you have any

guestions or come up with anything afterwards.
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Swedish

INTRODUKTION

(LU student) Som vi berattat forut skriver vi var masteruppsats om klimatanpassning i svenska
kommuner, och vi gor detta i samarbete med Stockholm Environment Institute (SEI) som arbetar

inom forskningsprojektet RattvistVatten.

(SEI researcher) RattvistVatten ar ett Formas-finansierat forskningsprojekt som utforskar torka
och 6versvamningar i Motala Strom avrinningsomrade med fokus pa hur samhallet kan hantera
och fordela vatten rattvist. Vi undersoker l6sningar pa utmaningar som forsvarar samverkan
mellan olika aktorer vid extrema vattenhandelser. | det har arbetet har vi bjudit in Motala Strém
Alvgrupp for att tillsammans ta fram olika I&6sningar som ska fungera i praktiken. Projektet -ar ett

samarbete mellan SMHI, Stockholm Environment Institute och Linkdpings universitet.

(LU student) Syftet med var masteruppsats ar att studera hur olika svenska kommuner i Motala
stroms avrinningsomrade forstar klimatanpassning samt vilka effekter som Overvags i

beslutsprocesserna.

De svaren du ger idag blir en del av den har forskningen och du har fatt ett samtyckesformular
om hur vi kommer anvanda dina uppgifter, eller hur? Ditt deltagande ar frivilligt, du behover inte
svara pa fragorna om du inte vill och du kan saklart avsluta och lamna intervjun nar du vill. Later

det okey och kan vi borja spela in? Da borjar vi intervjun.

BAKGRUND FOR DEN SPECIFIKA KOMMUNEN/PERSONEN (LU Student)

1. Kan du beskriva din nuvarande roll och priméra ansvar inom kommunen?

a. Vem mer jobbar med klimatanpassning inom din kommun?

2. Hur skulle du beskriva det anpassningsarbete som gors i din kommun?
a. Korta svar:
i.  Vilka skyddsvarden/intressen prioriterar ni vid planering for

klimatanpassning?
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ii.  Vilka tidsperspektiv anvander ni vid planering for klimatanpassning?
iii.  Vilken geografiska skala anvander ni vid planering for klimatanpassning?

Tex kommungranser, detaljplansgranser, avrinningsomrade etc.

KLIMATANPASSNING (LU Student)
3. Vad ar malet med klimatanpassning inom er kommun?
a. Ser ni nagra malkonflikter med det arbetet?
4. Finns det klimatanpassningsbehov som ni inte har kunnat atgarda? Beratta, varfor?
5. Foljer ni upp eller utvarderar ert klimatanpassningsarbete? Hur?
6. Har ni beaktat om effekterna av anpassningsatgarder férandras 6ver tid? Berdtta mer om

vilka forandringarna ni har identifierat.

NEGATIVE KONSEKVENSER (LU Student)
7. Har ni 6vervagt potentiella negativa konsekvenser som kan uppsta utifran ert
klimatanpassningsarbete?
8. Har ni identifierat nagra negativa konsekvenser fran ert klimatanpassningsarbete? Om ja,
vilka?
9. Vilka andra negativa konsekvenser kan du tanka dig?
10. Vi skulle nu vilja hora din spontana association av féljande begrepp relaterade till
anpassning, det finns inga ratt eller fel!
a. "Lyckad klimatanpassning" och "Misslyckad klimatanpassning"?
b. "Rattvis klimatanpassning" och "Orattvis klimatanpassning"?
11. Har du nagot mer som du tycker ar viktigt for att kunna forsta kommunens arbete med

klimatanpassning?

RATTVISTVATTEN (SEI researcher)

12. Har du deltagit i projektet RattvistVatten?

Om ja:
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e Vad skulle du vilja fa ut av projektet?

e Hur kan projektet bidra med relevant kunskap?

e Saknas nagon inom projektet? Vem?

e Hur kan samarbetet férbattras och fortsatta?

e Har projektet lett till nagra nya insikter for dig eller din organisation?
e Vad har du uppskattat?

e Vad kan vi forbattra?

Om nej:
e Varfor har ni inte kunnat delta?
e Skulle nivilja delta? Om ja, vad kan vi gora for att ni ska kunna delta i framtiden?
e Vad tycker du ar viktigt att projektet bidrar med?

e Har du nagot som du tycker ar viktigt att vi tar med oss i projektet?

AVSLUT (LU Student)
13. Det var Vvar sista fraga. Ar det ndgot du kinner att vi har missat som du skulle vilja dela
med dig av?
14. Hur var din upplevelse av att bli intervjuad?
15. Far vi kontakta dig om det dyker upp funderingar?
16. Vill du ta del av anteckningarna?

17. Vill du fa uppsatsen nar den ar fardig?

Stort tack for din medverkan! Tveka inte att hora av dig till oss om du har nagra fragor eller

kommer att tdnka pa nagot efterat.
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Appendix 2 - Consent form

Samtyckesformuldr fér intervju inom projektet RéttvistVatten

Projekttitel: Konceptuell forstaelse och beslutsfattande av klimatanpassning i svenska kommuner
Studenter: Rebecka Bergh & Agate Rublovksa, masterprogrammet i katastrofriskhantering och
klimatanpassning, Lund universitets tekniska hégskola (LTH)

Handledare: [removed for anonymity]

Kontaktpersoner RdttvistVatten: [removed for anonymity]

Bakgrund och syfte

Sveriges vattenresurser har forandrats kraftigt under det senaste arhundradet. Ett férandrat
klimat for med sig skyfall, torka och kortare snésdasong med mindre varflod. Dessa utmaningar
kraver samverkan och dialog mellan aktérer pa olika nivder och inom olika sektorer.
RattvistVatten ar ett fyraarigt forskningsprojekt som leds av SMHI i samarbete med Linkdpings
universitet (LiU) och Stockholm Environment Institute (SEI) med utgangspunkt i Motala stroms

avrinningsomrade. Projektet finansieras av Formas och startade 2023.

Genom forskningen, som utférs som en del av vart masterprogram vid LTH, bidrar vi till projektet
genom att underséka kommunal beslutsfattning kring klimatanpassning, med fokus pa
kommuner i Motala stréms avrinningsomrade. Syftet med var forskning ar att studera hur olika
svenska kommuner inom avrinningsomradet forstar klimatanpassning samt vilka majliga utfall
som Overvags i beslutsprocesserna. | forsknings- och dokumentationssyfte kommer vi att ta

anteckningar samt spela in under intervjun.
Om du tackar ja till att delta sa godkanner du féljande:

e Ditt deltagande ér frivilligt. Du behdver inte svara pa fragorna om du inte vill. Du kan

aven lamna intervjun nar du vill.
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Informationen du tillhandahaller kommer att anvandas i forskningssyfte, bland annat
vetenskapliga artiklar, rapporter och presentationer, samt i studenternas slutuppsats.

De uppgifter som du lamnat kommer endast att kunna anvandas i forskningssyfte inom
projektet eller narliggande forskningsprojekt och publikationer.

Ditt namn kommer inte ndmnas i nagra publikationer. Din organisation kan dock komma
att namnas.

Du kan dra dig ur nar du vill utan nagra som helst konsekvenser.

Du kan be om att radera eller dndra all dokumenterad data som du tillhandahallit nar
som helst under eller efter projektet. Detta galler dock inte vetenskapliga artiklar eller
rapporter som redan publicerats.

Datalagring gors pa Google Drive. All data ar |6senordsskyddad.

Materialet sparas i hogst 5 ar i enlighet med forskningsetisk praxis och SEl:s riktlinjer om
datahantering.

Dina personuppgifter kommer inte att delas med tredje part.

All information med dina personliga uppgifter (t.ex. ditt namn och dina kontaktuppgifter)

hanteras enligt dataskyddsférordningen inom EU (GDPR, se vidare: https://gdpr-info.eu/).

Enligt EU:s dataskyddsférordning har du ratt att kostnadsfritt fa ta del av de uppgifter om
dig som hanteras i studien, och vid behov fa eventuella fel rattade. Du kan ocksa begéra
att uppgifter om dig raderas samt att behandlingen av dina personuppgifter begransas.
Om du vill ta del av uppgifterna ska du kontakta Rebecka Bergh. Om du ar missnéjd med
hur dina personuppgifter behandlas har du ratt att ldamna klagomal till
Integritetsskyddsmyndigheten, som ér tillsynsmyndighet, myndigheten nas pa e-post

imy@imy.se eller eller telefon 08-657 61 00.
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For fragor, vanligen kontakta Rebecka Bergh via e-post [removed for anonymity] eller telefon

[removed for anonymity]

Samtyckesformular

Vanligen skriv under nedan om du har last och forstatt informationen ovan och godkdnner din

medverkan i intervjun.

0 Jag samtycker till att bidra till denna forskning pa ovan ndmnda villkor.

0 Jag samtycker till att uppgifter om mig behandlas pa det satt som beskrivs i ovan namnda

villkor.
Namn (texta) Ansvarig forskares namn (texta)
Underskrift Underskrift
Datum och plats Datum och plats
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