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Keywords: Climate change is increasingly being coupled to extreme weather and climate events, with an
Climate adaptation observed increase in intensity and occurrence of climate-related events. Norway is no exception.
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Though generally considered quite resilient to climate risk, with favorable conditions for adapting
on a national level, studies point to regional and local differences. Applying a mixed methods
approach we combine a literature review on climate adaptation in Norwegian municipalities
showing patterns and trends, with a small-N case study allowing for an in-depth exploration of
four Arctic municipalities, where warming occurs faster. We investigate how Norwegian mu-
nicipalities observe, identify, and prepare for climate-related hazards, by applying the anticipa-
tion stage of resilience as an analytical approach. Findings demonstrate how municipal
anticipatory capabilities largely rely on external expertise to gather information and/or reduce
uncertainty. Experience and familiar hazards form the basis for preparing for future risk. This
leaves municipalities running the risk of adapting to present risks while neglecting future de-
velopments in vulnerability and exposure to weather and climate events. Climate adaptation has
been embedded in the existing processes for risk management, applying statutory risk- and
vulnerability assessments as the primary tool for identifying climate risk. We find that this
framing leaves a significant imprint on the municipal adaptation efforts. Based on our findings we
recommend that municipalities look to strengthen in-house competency on climate adaptation
and implement the use of distinct climate risk assessments to better capture long-term risk and
identify local adaptation needs and measures.

1. Introduction

Climate change is a global challenge with impacts manifesting locally, putting local authorities at the front line of action (Archer
and Rahmstorf 2013; IPCC 2021). Climate projections for Norway point to an increase in annual temperature and precipitation to-
wards the year 2100, with impacts such as increase in mean sea level, more intense and frequent heavy precipitation episodes, rain-
induced flood events, and the potential for increased occurrences of rainfall-triggered landslides and slush flows (Hanssen-Bauer et al.
2017). A substantial amount of Norway’s land mass is located in the Arctic region,' which is warming at a pace of three (AMAP 2021)
to four times (Rantanen et al. 2022) faster than the global average. The impact of climate change on natural hazards is already felt
across the Arctic (Overland 2021), exemplified by thawing permafrost and avalanches challenging life in Svalbard (Tiller et al. 2022;
Timlin et al. 2022), and increased uncertainty related to avalanche risk and road closures in Northern Norway (Jacobsen et al. 2016;
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Hovelsrud et al. 2018). Although Norway overall is considered quite resilient, with high capacity and favorable conditions for adapting
to climate risk, there are significant local differences (O’Brien et al. 2004; NOU 2010: 10 2010; Amundsen 2012; Juhola et al. 2012;
Lujala et al. 2015; Aall et al. 2018). While recent studies highlight a North-South divide in climate resilience in Norway, with mu-
nicipalities in the north less resilient despite higher exposure to climate risk, these conclusions rely on generalized indicators that
oversimplify the complex and localized nature of resilience and adaptation (Scherzer et al. 2019; Aall et al. 2023). Contributing with
more nuanced insight on climate adaptation efforts in Northern Norway, our study includes an in-depth study of how four arctic
municipalities adapt through efforts of anticipating climate risk.

Acknowledging the need to develop resilient societies, the European Commission has adopted five disaster resilience goals (European
Commission 2023). The first goal concerns anticipating risk through improved risk assessments, anticipation and disaster risk man-
agement planning, followed by goals relating to the subsequent steps in the disaster management cycle (Rosenthal et al. 2001): to
prepare, alert, respond and secure. Anticipation is an important initial step in building resilience, as it directly contributes to the
development of capabilities to respond and adapt to climate risk. Climate adaptation, the process of adjusting to actual or expected
climate conditions (IPCC 2022, p.5), is perceived as an integral part of preparing societies to the impacts of a changing climate,
alongside activities to strengthen resilience and reduce vulnerability (UNFCCC 2015; IPCC 2022). Our assumption is that munici-
palities can improve their capacity to prepare for, cope with, and withstand negative climate impacts - i.e., build resilience, through
climate adaptation activities that enhance their anticipatory, coping, and adaptive capacities.

Finding that empirical knowledge on anticipation at local governance level is limited, our study investigates how Norwegian
municipalities take measures to anticipate and prepare for climate-related (hydrometeorological and climatological) hazards, by
seeking to answer the research question: How do climate adaptation efforts in Norwegian municipalities contribute to building
resilient capabilities to identify, observe, and prepare for current and future climate risk? Applying a mixed methods approach we
combine a literature review on climate adaptation in Norwegian municipalities identifying patterns and trends across a wide body of
literature, with a small-N case study allowing for an in-depth exploration of the Arctic, a context where warming occurs faster, and
resilience is considered lower compared to other regions. The latter contributes to identifying challenges in the Arctic that may prove
valid in a wider context. The two studies are integrated and analyzed through a conceptual framework of resilience (Duchek 2020). We
find that Norwegian municipalities in general, and Arctic municipalities in particular, are largely dependent on external knowledge
and competency as input for anticipation processes, and that climate risk is internalized as familiar hazards and current risk levels,
rather than anticipating how future climate could impact the municipalities.

The structure of the manuscript is as follows: first, section 2 presents climate adaptation governance in Norway in brief. In section 3,
we elaborate on the theoretical framework on resilience applied in our analysis, particularly focusing on anticipation as the initial
stage of the resilience process. Our methods, together with strengths and limitations, are described in section 4. The results from our
study are provided in section 5, followed by a discussion on the implications of how municipalities observe, identify, and prepare for a
changing climate in section 6. Finally, to conclude we summarize our main findings, implications, and recommendations in section 7.

2. Climate adaptation governance in Norway

Adapting societies and ecosystems to a changing climate is expressed as a national goal in the Norwegian climate adaptation
strategy ‘Changing Climate — together for a climate-resilient society’ (Meld. St. 26 2022 — 2023), and formalized in the national
planning guidelines for climate and energy planning and climate adaptation (SPR 2018). Responsibility for climate adaptation has
been assigned according to the Norwegian principles for civil protection and emergency preparedness (Meld. St. 33 2012—2013;
Norwegian Ministry of Justice and Public Security 2017; Meld. St. 5 2020-2021; Meld. St. 26 2022 — 2023). All relevant actors, from
individuals and households to private companies and public authorities, have a responsibility to prepare for and handle extraordinary
events that can affect tasks and functions within their jurisdiction (Meld. St. 5 2020-2021; Meld. St. 26 2022 — 2023). The re-
sponsibility principle encompasses both emergency preparedness measures in general as well as climate adaptation measures (Meld.
St. 33 2012—2013; Meld. St. 26 2022 — 2023).

Certain actors are particularly central in implementing Norway’s climate adaptation strategy. Due to the localized character of
climate impacts, Norwegian municipalities hold a key role in preparing for and adapting to the impacts of climate change. As local
planning authorities, (Plan- og bygningsloven 2008) Norwegian municipalities have considerable autonomy to regulate and define the
direction of municipal development, as well as a responsibility to safeguard the public (Sivilbeskyttelsesloven 2010) against risks. This
is to be achieved through tools like municipal master plans comprised of spatial- and development planning and holistic risk- and
vulnerability assessments (RVAs). To facilitate local climate adaptation, central authorities with regional and/or sectoral mandates
shall provide information and advice to the municipalities on matters associated with climate-related hazard risks and emergency
preparedness. The County Governors and the Norwegian Water Resources and Energy Directorate (NVE) are examples of authorities
with such responsibilities (Neby et al. 2023). The County Governors function as the regional representative of the central authorities,
with auditing and advisory responsibility (Statsforvalterinstruksen 1981), while the NVE is the assigned national authority on flood
and avalanche risk (St.prp. nr.1 2008-2009), including the provision of hazard mapping and allocation of funding for protection
measures (Meld. St. 15 2011-2012; Forskrift om naturfaretilskudd 2022). Thus, while the municipalities enjoy substantial local au-
tonomy, the vertical governance model ensures a degree of national control and support to further the implementation of national
policies.
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3. Strengthening resilience through anticipatory capabilities

Climate change acts as a modifier to various natural hazards that are impacted by hydrological, meteorological, and climatological
processes, altering the conditions for when and where such hazards can occur (Thomas 2017; Zscheischler et al. 2020). These physical
risks associated with climate change relate to the concept of climate risk. Climate risk as defined by the IPCC (2012) consists of three
variables: the extreme weather or climate event types, exposure to such events, and the system’s vulnerability to such events. Thus,
climate risk is not determined solely by climate-related hazards but in the interaction of these hazards with non-climatic drivers (EEA
2024). Extreme weather and climate events exacerbated by climate change can develop and manifest at varying speeds, from the
sudden onset of disasters such as flooding and landslides, to slow and creeping developments such as global temperature rise, sea-level
rise, and desertification (Boin et al. 2021). Consequently, climate risk involves both a short-term and a long-term component: the
municipalities must prepare for the sudden onset of extraordinary events while simultaneously preparing for future manifestations.

To reduce the negative impacts of climate risk and exploit the opportunities that might follow from a changing climate, strategies
involving climate adaptation and resilience have been emphasized through international agreements such as the Paris Agreement
(UNFCCC 2015) and risk governance frameworks such as the Sendai Framework for Disaster Risk Reduction (United Nations 2015).
Whereas the strategy of climate adaptation specifically targets climate risk (Mercer 2010), the concept of resilience encompasses a
broader approach to risks, independent of origin, and is often considered an integral part of the climate adaptation process (UNFCCC
2015; IPCC 2022). Resilience, a concept with various definitions and appliance (Holling 1973; Werner 1992; Walker et al. 2004;
Linnenluecke 2017; Masten 2019), generally refers to the ability of a system to cope with and bounce back from extraordinary events,
while maintaining essential functions, identity, and structures (Wildavsky 1988; Manyena 2006; Woods and Hollnagel 2006; IPCC
2012, 2022). Resilience can be perceived as an outcome, as a process (Kaplan 1999; Manyena 2006), or oriented towards resilience
capabilities (Duchek 2020). Tying these three approaches together, Duchek’s (2020) capability-based conceptualization of resilience
proposes that a process of building resilient capabilities can result in a resilient outcome. Following Duchek’s (2020) framework, we
here define resilience as a circular, three-stage process of anticipation, coping and adaptation (Fig. 1). Activities within these three
stages may occur simultaneously, preparing for current and future risk while responding to past events. Anticipation determines what
one prepares for and is capable of coping with, as coping experience impacts processes of learning and change, inevitably impacting
how to respond and adapt to future developments. Adaptation as a resilient capability differs from the concept of climate adaptation:
from a resilience point of view adaptation is primarily oriented towards reflection, learning, and change (Sutcliffe and Vogus 2003;
Madni and Jackson 2009), while climate adaptation, as outlined by the IPCC (2022), covers actions across all stages of the resilience
cycle shown in Fig. 1.

Our study is primarily focused on the anticipation stage of the resilience process. Anticipation is formed by proactive activities prior
to an extraordinary event. Once an event has become manifest, the coping stage follows, with concurrent action to reduce negative
consequences. After the event, in the adaptation stage, the focus is on actions aimed at learning from and implementing necessary
changes to enable better preparation for future events (Duchek 2020). The anticipatory stage involves building capacities to prepare
for extraordinary events when it is not possible to know if, when, where, or how these will reveal themselves in the future. This stage is
of a proactive character, relying on capacities to strengthen the ability to observe, identify, and prepare for extraordinary events and
their potential impacts (Duchek 2020). Observation and identification are closely related: jointly, they enable organizations to detect
early signals of threat and build preparedness.

The act of anticipation is a way of making the future actionable in the present (Anderson 2010) and entails the ability to imagine the
future (Weick 2005). Resilient organizations anticipate the future without analogizing the future to the familiar (Shtob 2019), avoiding
making decisions solely based on past experiences. There is a degree of epistemic and aleatory uncertainty embedded in the activity of
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Fig. 1. A simplified resilience framework, adapted from Duchek’s (2020) capability-based conceptualization of resilience.
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anticipating the future. Aleatory uncertainty, often considered irreducible uncertainty (Skinner et al. 2014; Pelz et al. 2021), can here
be related to natural variability and a certain degree of intrinsic randomness of climate model predictions (Proistosescu and Wagner
2020). Epistemic uncertainties are linked to lack of knowledge or insufficient data (Skinner et al. 2014; Pelz et al. 2021) that can be
reduced by seeking more and better information (Wang et al. 2014). One way for municipalities to reduce epistemic uncertainty
regarding climate risk is to seek expert advice. As Anthony Giddens (1991, p. 114) noted, “experts are often brought in as a fateful
moment approach or a fateful decision has to be taken”. Climate risk can be considered as such a fateful moment for the municipalities,
considering their potentially dramatic impacts. However, expert advice does not necessarily provide clarity in what decisions to make
(Giddens 1991).

Anticipation requires obtaining relevant knowledge and translating this into locally relevant, actionable information and behavior
(Duchek 2020). Activities that could promote municipalities’ capacity to anticipate future impacts of climate change encompass efforts
to utilize internal and external knowledge and competences, translation of climate projections to local relevant information, incor-
porating climate change in risk- and vulnerability assessments, and implementation of climate risk in municipal planning within areas
such as emergency preparedness and spatial planning. Anticipatory capabilities are mainly proactive activities prior to an event,
functioning as a latent process that will reveal itself in times of need (Sutcliffe and Vogus 2003).

4. Methods

This study applies a mixed-methods approach, combining findings from a systematic literature review on the status of climate
adaptation in a Norwegian context, with empirical data from a qualitative small-N case study (Lysgaard 2022) on how four Arctic
municipalities build resilience through anticipating climate risk.

The literature review is based on a systematic review process (Berrang-Ford et al. 2015) with additional sources identified through
snowballing and explorative searching. Relevant grey literature was included to shed additional light on climate adaptation imple-
mentation in Norwegian municipalities (Berrang-Ford et al., 2011; Berrang-Ford et al., 2021; Eisenack et al., 2012; Vij et al., 2021).
The data set (N = 55) consists of peer-reviewed literature identified through a systematic search (N = 31) and literature identified
through explorative searching (N = 24). We included 41 peer-reviewed documents and 14 grey literature documents in our analysis.

All documents identified in the data collection phase were evaluated against a pre-defined set of inclusion and exclusion criteria
and subjected to a quality appraisal before inclusion. Acknowledging the challenge of combining peer-reviewed and grey literature
without compromising the quality and reliability of the review (Ford et al. 2011; Berrang-Ford et al. 2021), we subjected all grey
literature to an evaluation against the Authority, Accuracy, Coverage, Objectivity, Date and Significance (AACODS) checklist (Tyndall
2010). Data collected for the literature review were systematized and thematically analyzed for patterns and themes (Boyatzis 1998;
Braun and Clarke 2006; Terry et al. 2017) using the qualitative data analysis software NVivo (O’ Neill et al. 2018; QSR International Pty
Ltd. 2022).

The qualitative case study performed by Lysgaard (2022) provided empirical data from four municipalities located in the north-
ernmost counties of Troms and Finnmark, above the Arctic Circle (Dahle 2020; Bratberg 2024). Data collection was performed during
2022 through document analysis (N = 10) and semi-structured interviews (N = 8). Serving as secondary data, relevant documents were
retrieved from public sources or directly from involved respondents, and consisted of municipal documents on planning, preparedness,
and risk assessments (N = 4), regional risk- and vulnerability assessment (N = 1), and national guidelines on preparedness, risk as-
sessments, and climate adaptation (N = 5). The documents were subjected to a qualitative content analysis. The document analysis
provided valuable input in designing the interview guide and was actively utilized to strengthen and substantiate findings obtained
during the interviews.

The case municipalities were randomly selected from within Troms and Finnmark county, while respondents participating in semi-
structured interviews were chosen based on the relevance of their assigned positions to our research questions. Interviews were
structured around the concepts of resilience and anticipation, probing into how municipalities identify climate risk and prepare for
current and future risks affected by climate change. Five stakeholders from the four municipalities (N = 5), the County Governor of
Troms and Finnmark (N = 2) and the Norwegian Water Resources and Energy Directorate (NVE) (N = 1) participated in our case study.
Due to the geographical distances involved, the interviews were conducted via video calls.

4.1. Strengths and limitations

Our contribution is primarily empirical, providing insight into practical efforts of local adaptation and how these can contribute to
strengthening resilience. A strength of our study is that it contributes to both a broad overview and an in-depth exploration. The
literature review provides a broad overview of existing research and reported adaptation efforts in Norwegian municipalities, allowing
for identification of patterns and trends in a Norwegian context across a wide body of literature. Our case study of four Arctic mu-
nicipalities enables an in-depth understanding of how municipalities in a region that is impacted by climate change at a faster pace
than the global average is building resilience through climate adaptation efforts. The integration of the two sources of data is enabled
by applying a common analytical framework to gather and analyze the data. The mixed methods and data approach increase the
validity of our findings.

The choice of resilience framework introduces a form of bias, as different interpretations of resilience could uncover other nuances
or insights from the empirical data. Although the conceptual framework of resilience (Duchek 2020) was not specifically designed to
analyze climate adaptation, we find that it does provide a relevant framework that enables an analysis of how climate adaptation can
contribute to strengthen resilient capabilities of anticipation.
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The scope of our study has been limited to the anticipation stage of the resilience process, leaving the stages of coping and
adaptation unexplored in our study. Acknowledging the influence that the three stages of resilience have on each other (Sutcliffe and
Vogus 2003; Duchek 2020) make this an interesting topic for future studies. Another issue raised, but not explored in full, is the
element of uncertainty in climate change science and its effect on efforts to anticipate the future (Aven 2020).

5. Results

In this section we examine how Norwegian municipalities strengthen their resilience to climate risk through efforts of climate
adaptation. First, we present findings from the literature review on the development of anticipatory capabilities in Norwegian mu-
nicipalities. Next, we zoom in on four Arctic municipalities, presenting empirical findings from the case study of how these munici-
palities observe, identify, and prepare for the impacts of a changing climate. We highlight findings related to activities and capacities
such as internal and external knowledge and competence, risk- and vulnerability assessments, and how climate risk is incorporated
into existing municipal planning processes.

5.1. Anticipating climate risk in Norwegian municipalities

Results from the literature review emphasize how Norwegian municipalities’ climate adaptation efforts contributes to the antic-
ipatory stage of observing, identifying, and preparing for climate risk. The first step of the anticipatory stage is to observe and identify
threats to determine what to plan and prepare for. Norwegian municipalities appear to utilize the statutory holistic risk- and
vulnerability assessment (RVA) as their main tool for observation and identification of climate risk, with consequences of climate
change increasingly being incorporated in the municipal RVAs (Andersen and Hggvold 2015; Jordbakke et al. 2017; Aall et al. 2018;
Klemetsen and Dahl 2019; Riksrevisjonen 2022; Vindegg et al. 2022). There has been an increase in the number of municipalities that
incorporate climate change into their RVAs, but the extent and manner still vary (Jordbakke et al. 2017; Klemetsen and Dahl 2019;
Rusdal and Aall 2019; Vindegg et al. 2022). While climate change seems increasingly to be included in municipal RVAs, the quality of
these assessments is variable. As noted in a survey from 2019: “Most municipalities carry out risk- and vulnerability assessments that
include the consequences of climate change. However, some municipalities seem to leave out parts which, according to the regulations,
must be included in the assessment. For example, less than four out of ten municipalities have analyzed future climate change and how
the municipality may be affected” (Klemetsen and Dahl 2019, p. 8). In 2023, 28 % of the responding municipalities had considered the
long-term consequences of climate change with a timeframe of 30 to 100 years, whereas 62 % had considered either current risk or
short-term consequences with a timeframe between 10 to 30 years (Skjeflo and Romundstad 2023) — a relatively short timeframe in the
context of climate change (International Organization for Standardization 2021).

Updated surveys (Klemetsen and Dahl 2020; Skjeflo and Romundstad 2023) find an increase in the number of municipalities that
have assessed future climate risk: three out of four municipalities report that they consider the possible impacts on the municipality.
However, almost half of these municipalities report that they have not documented these assessment (Skjeflo and Romundstad 2023).
While self-reported surveys indicate that municipalities are concerned with future as well as current risks, findings from the Norwegian
Audit Office (Riksrevisjonen 2022) indicate that many municipalities do not in fact consider climate-related hazards and vulnerability
in terms of the effects of future climate. Similarly, a study of small and medium-sized Norwegian municipalities shows that although
most of the municipalities had considered climate in their RVAs they had not necessarily related this to climate change (Rusdal and
Aall 2019). Comparing the results from several surveys on the status of climate adaptation in Norwegian municipalities, Selseng et al.
(2021a) found inconclusive results in terms of determining the progress in incorporating climate adaptation into existing RVAs.
Beyond emphasizing the challenges in comparing studies applying differing terminologies, this calls into question how well Norwegian
municipalities understand and interpret the concept of “climate adaptation.” This raises the question of what forms of knowledge are
applied in municipalities’ efforts to observe and identify climate risk.

Collaborative networks and research projects, national guidelines, hazard maps, regional climate profiles, and other forms of
externally developed climate risk analysis are seen as relevant sources of information for the municipalities. Orderud and Naustdalslid
(2020) found that municipalities employ consultants for tasks such as developing risk- and vulnerability assessments, hazard mapping,
and developing various plans. In addition, the municipalities rely heavily on national authorities for information and guidance on
climate adaptation. Smaller municipalities (Rusdal and Aall 2019; Amundsen and Dannevig 2021) as well as some of the largest
municipalities in Norway (Handberg and Pedersen 2018; Mabon et al. 2022; Karlson et al. 2023) make use of consultants — not only to
develop various climate risk analyses but in some cases also to interpret externally developed information (Karlson et al. 2023). The
use of experts appears to be seen as adding legitimacy and improving the uptake of information in the municipalities (Jordbakke et al.
2017; Handberg et al. 2019). The uptake of information is also frequently linked to experience with climate-related events (Dannevig
et al. 2013; Angell and Stokke 2014; Rusdal and Aall 2019; Orderud and Naustdalslid 2020). Although experience is considered a
strong driver of adaptation (Jordbakke et al. 2017; Rusdal and Aall 2019; Klemetsen and Dahl 2020; Vindegg et al. 2022), having felt
the consequences of climate-related events does not automatically result in proactive actions to prepare for similar events in the future
(Rauken et al. 2015; Amundsen and Dannevig 2021; Tiller et al. 2022). Advancing from observation and identification of climate risk
to preparation is a significant step in the anticipation stage.

The municipalities need to prepare for identified climate risks, and, following the Norwegian adaptation strategy, new knowledge
should be incorporated into existing processes (Meld. St. 26 2022 — 2023). Transferring knowledge from the identification and
observation stage into the planning and preparation processes can be difficult (Riksrevisjonen 2022), particularly the inclusion of
climate adaptation in financial plans (Rusdal and Aall 2019; Selseng et al., 2021b). Climate adaptation is more commonly integrated
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into existing municipal planning processes of social development, spatial planning and emergency preparedness (Stokke 2014;
Jordbakke et al. 2017; Mabon et al. 2022). A few municipalities have developed separate climate risk analyses (Jordbakke et al. 2017
Handberg and Pedersen 2018; Skjeflo and Romundstad 2023), implemented individual climate plans (Aall et al. 2018; Selseng et al.,
2021Db) or climate adaptation strategies (Handberg and Pedersen 2018; Mabon et al. 2022). These tend to be larger municipalities and/
or municipalities that have participated in climate adaptation networks or research projects (Andersen and Hggvold 2015; Handberg
and Pedersen 2018). In general, studies find that lack of knowledge is not the main barrier to adaptation, it is rather a question of the
ability to locate and translate existing knowledge from external sources into information that can be utilized and acted upon by the
municipalities (Neess et al. 2011; Vindegg et al. 2022), an exercise found to be challenging by the municipalities (Dannevig et al. 2012;
Rusdal and Aall 2019; Amundsen and Dannevig 2021; Vindegg et al. 2022).

As summarized in Table 1, Norwegian municipalities generally observe and identify climate risk using statutory RVAs as their
primary tool. The process of identification is strongly oriented towards current rather than future risks, and the use of external sources
and experts is widespread. Implementing the identified and observed risks in the stage of preparation, climate risk is most often in-
tegrated in the processes relating to spatial planning and emergency preparedness.

5.2. Observing and identifying current and future climate impacts in the Arctic

In the following two sub-sections we elaborate on the findings from our in-depth study of four Arctic municipalities and their efforts
to anticipate climate risk. Aligning with findings from our literature review, the statutory holistic risk- and vulnerability assessment
(RVA) is widely accepted and utilized as the primary tool for identifying climate risk in the case municipalities. In particular, the RVA is
employed to identify hazards that can be affected by climate change and that are considered to pose a threat to the municipality. The
County Governor, responsible for advising and auditing municipal adherence to statutory requirements related to climate adaptation
and emergency preparedness, confirms the use of RVAs:

We see that the municipalities are focusing on climate change in their plan.... It is the holistic risk- and vulnerability assessment
through the Civil Protection Act which is the main tool for assessing if the municipalities are taking care of climate change or
not.

In utilizing the RVA as a tool for identifying climate risk, the municipalities appear to emphasize external information, knowledge,
and competency as input to the assessments. They look to external sources such as the County Governor’s regional risk- and
vulnerability assessment, national guidelines and regulations, hazard maps, and other assessments performed by external actors when
developing local RVAs. External expertise is perceived as providers of advice on topics where the municipalities lack knowledge or
information. In example, all four case municipalities have received support from NVE in developing hazard maps for climate-related
hazards.

We obtain services from professional environments that know the subject, for instance geologists. Then they conduct mapping
and analysis of the areas which we believe are at risk. That’s how we work with monitoring and mapping.

This illustrates a strong dependency on external knowledge and competency in the Arctic municipalities, similar to what was
uncovered in the literature review. We noted that within the process of developing local RVAs, the importance of including and
collaborating with relevant stakeholders is highlighted by all respondents. One of the municipalities includes a broad spectrum of
stakeholders in identifying relevant risk and future climate change impacts: private actors, volunteer organizations, and national
authorities. Another states its dependency on a regional cooperation forum as a way of accessing relevant competency. As such, the use
of external experts does not exclude broader stake-holder participation.

What types of climate risk are identified and observed through the RVA within these four Arctic municipalities? All four have
identified impacts of a changing climate related to natural hazards. Sea-level rise is mentioned by all four municipalities and serves as a
relevant example of a future climate impact that needs to be identified and observed in the present, to enable proactive actions. Other

Table 1
Summary of how Norwegian municipalities anticipate climate risk.

ANTICIPATION ACTIVITIES  MAIN FINDINGS - Systematic literature review

Observation and Statutory holistic risk- and vulnerability assessments (RVA) are applied as the primary tool for observation and identification of
identification climate risk.

Climate change as a topic is increasingly incorporated into the municipal RVAs.
The extent, and the quality of how climate change is incorporated into municipal RVAs varies.
The majority of municipalities, having included climate change in their RVAs, assess climate impacts in a short time span of less
than 30 years.
Limited documentation exists for assessment of future risk among Norwegian municipalities.
Some studies suggest that there is an incomplete understanding of climate risk and adaptation in Norwegian municipalities.
Norwegian municipalities have a strong dependency on external experts and guidance on climate adaptation and risk
management.

Preparation Experience with climate-related events is a strong driver, however the experience does not automatically lead to change and
proactive actions.
Integrating climate adaptation into existing processes of spatial planning and preparedness appears the most common, while
integration within financial processes is less common.
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climate-related natural hazards identified are avalanches, landslides and rockslides, increased precipitation and flooding, storms and
other extreme weather events. The municipalities note that they expect an increase in such events due to climate change. One mu-
nicipality, despite having identified storms, sea-level rise, and flooding in smaller streams as a risk in its RVA, does not consider itself
particularly exposed to future climate impacts. The three others note that they have experienced climate-related events that have
challenged municipal preparedness, pointing to avalanches, landslides, and storms of such a magnitude that communication infra-
structure was impacted.

Summing up, the case municipalities widely apply the RVA as a tool for observing and identifying climate risk, with an extensive
use of external expertise providing input to these analyses. The process identifies predominantly current, familiar hazards, with sea
level rise as the outlier indicating future climate risk.

5.3. Preparing for current and future climate impacts in the Arctic

Having implemented systems for identifying and observing climate impacts, the next step in building anticipatory capabilities is to
prepare to meet these impacts. One respondent explains how this is done:

In the Civil Protection Act, the holistic RVA is the governing document, also for the area plan, social plan, and emergency
preparedness plan. [The RVA] must be in place and is updated every four years, or when we have had incidents. It is being
followed up on and checked by the County Governor when they audit us.... Once we have prepared the RVA, we create
measures that are put forward into the emergency preparedness plan. It is ensured through the municipal planning strategy of
area- and social planning.

This entails that the climate risk identified in the RVA forms the basis for what a municipality anticipates and prepares for in its
municipal planning processes. From our case study, all four responding municipalities report having included the topic of climate
change in their emergency preparedness and spatial planning processes, albeit to varying degrees. None of the four municipalities has
developed separate climate adaptation plans: the topic of adaptation is perceived as a natural part of their emergency preparedness
plans.

We do not have a separate climate plan. What do you need that for? It is natural that it is part of the emergency preparedness
plan.... We have action plans, and based on the risk identified in the RVA, we make emergency preparedness plans. There we
have identified climate change such as extreme weather, avalanches, rockslides, all types of avalanches, and then we make
separate action plans for that.

Climate adaptation is thus perceived by the municipalities as a natural, integrated part of societal security, rather than as an issue
requiring separate policies and procedures. This is important, as the framing of an issue largely determines how it is addressed, as will
be discussed.

Anticipatory capabilities are oriented towards predicting the future to enable proactive actions in the present, aiming to reduce the
likelihood of an extraordinary event or its negative consequences. We find that all four municipalities consider a proactive approach to
climate change crucial and acknowledge the connection between proactive actions and resilience. Whether the four municipalities are
considered proactive and resilient is less clear from the empirical data. Assuming a proactive approach to climate risk is considered
challenging, and two of the municipalities admit to limited efforts on climate adaptation with stronger emphasis on reactive compared
to proactive actions.

We could improve on the preventive part, especially in terms of information and motivational measures reaching out to the
public, what we can do to prevent things from happening and to prepare people. Prevention is the most important thing — that’s
what I believe.

Table 2
Summary of how four Arctic municipalities anticipate climate risk.

ANTICIPATION ACTIVITIES  MAIN FINDINGS - Case study

Observation and The statutory holistic risk- and vulnerability assessment (RVA) is widely accepted and utilized as the primary tool for identifying
identification climate risk.
Strong emphasis and dependence on external information, knowledge and competency.
Emphasis on cooperation with relevant stakeholders in observing and identifying climate risk.
Municipalities mainly identify familiar risks and risk levels such as familiar and current climate-related hazards. For future risk,
sea level rise is commonly mentioned.
There is a general acceptance of climate change resulting in increased exposure to future climate risk, but varying acceptance of
how own municipality will be affected.
Three of four municipalities have experience with climate-related events that have affected the municipal preparedness.
Preparation The municipal preparedness plans are based on climate risk identified in the RVA.
Preparation for climate impacts is mainly done through the municipal emergency preparedness plan and complemented by other
municipal processes such as spatial planning.
The municipalities acknowledge the importance of working proactively in preparing to meet the impacts of climate change but
emphasize that it is challenging.
There appears to be a need for more localized data, resources, and internal competency on climate risk according to the responding
municipalities.
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Findings from our document analysis modify the impression of one of the self-proclaimed reactive municipalities, as it has included
some proactive elements in its municipal planning. Here we found that the precautionary principle was applied as a guiding principle
in a new municipal plan, with recommendations on safety zones around small streams to prevent future flood damage, and local
requirements on where to build to accommodate for future sea-level rise. However, the general impression points to a predominance of
reactive climate adaptation actions.

A central issue inhibiting a proactive approach relates to organization and resources. Some issues highlighted by our respondents
are the need for more localized data, resources to map vulnerable areas and hazards, as well as in-house competency on climate change
and adaptation. A recurring theme is the issue of competing tasks, as respondents find it difficult to prioritize proactive adaptation
when balancing this against other important societal considerations.

[The challenges related to prioritizing tasks within the municipality] lead to the municipality working with damage control, and
not with prevention. This can lead to major damage in the long term and is not a good thing — for the economy, safety, or the
citizenry.

From the perspective of the County Governors, the issues related to municipalities” knowledge, competency, and cooperation are
largely confirmed. In addition, the County Governor highlights how a challenging municipal economy acts as a barrier to proactive
climate adaptation. Findings from the case study point out that financial matters do play a significant role in municipalities adapting to
climate change. Nonetheless, only one of the four municipalities consider the financial status of the municipality to hamper its progress
in implementing measures.

Table 2 summarizes how the four case study municipalities observe, identify, and prepare for climate risk. Similar to the findings
from the literature review, the Arctic municipalities apply RVAs as the primary tool for anticipating climate risk. Despite an expressed
desire to be more proactively oriented, the municipalities admit to a predominantly reactive approach, illustrated by the identification
of mostly short-term, familiar risk rather than future risk. The municipalities express a need for more localized data, additional re-
sources, and internal competency to enable proactive adaptation. As illustratively concluded by one respondent: “We are as robust and
capable as it is possible to be with the knowledge we possess.”.

6. Discussion

Having examined how Norwegian municipalities are building anticipatory capacities through climate adaptation efforts, we now
turn to the possible implications of our findings related to how municipalities observe, identify, and prepare for the impacts of a
changing climate.

6.1. Climate adaptation = risk management

A central finding in our study, both in the literature review and our case study, is how the municipalities apply the RVAs as the
primary tool for observation and identification of climate risk. A strong link was established early on between climate adaptation,
natural hazards, and risk management in the first Norwegian adaptation strategy (Meld. St. 33 2012——2013). Climate adaptation
involves a risk-based approach (Neby et al. 2023; Rhinard et al. 2023) in Norwegian climate policy and is integrated in existing
processes of emergency preparedness and spatial planning (Meld. St. 33 2012——2013). Thus, it is logical that Norwegian munici-
palities have applied the statutory RVA as a tool for anticipating and managing climate risk. However, as elaborated below, we find
that framing climate adaptation as an integral part of societal security results in climate risk in practice being managed through
conventional risk management practices. Consequently, the tools intended to support municipalities in adapting to climate change
might contribute to the adoption of an overly narrow anticipatory frame. This could inhibit the identification of future risk due to a
failure of imagination.

6.2. Outsourcing anticipation

Norwegian municipalities rely on competency and knowledge developed by external actors as input when developing local RVAs.
The widespread use of and dependency on external resources and experts was particularly evident in our four case municipalities,
pointing to the importance of support from state level actors such as the County Governor and the Norwegian Water and Energy
Directorate (NVE). This finding resonates with those of Jordbakke et al. (2017) and Orderud & Naustdalslid (2020), where munici-
palities expect the national authorities to assume a leading role in providing knowledge and guidance on climate adaptation. In many
ways this is also a rational expectation, given the County Governor’s role as advisor and auditor to the municipalities and the NVE as
the national authority on flood and avalanche risk.

With this reliance on external experts and competences, the municipalities’ anticipatory capabilities are heavily dependent on
external actors’ inputs, potentially orienting the municipalities to a more regional or general set of climate risks rather than tailoring
their adaptation efforts to local concerns and considerations. Earlier studies (e.g.,Rusdal and Aall 2019; Amundsen and Dannevig
2021) as well as respondents from the case municipalities emphasized the need for more locally relevant data as a basis for climate
adaptation. The strong dependence on national authorities and external competency could also hamper further development of local
competency on climate risk and climate adaptation (Hovik et al. 2015). There appears to be a tendency in municipalities to rely on
experts in so-called fateful moments where decisions about the future are to be made. It could be argued that it is reasonable for
municipalities to engage experts to reduce epistemic uncertainty rather than striving to develop comprehensive in-house expertise on
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all aspects of climate risk. On the other hand, as underlined by Giddens (1991), and exemplified below, the use of experts does not
automatically generate clarity in which decisions to make. One municipality from our literature review obtained climate risk analyses
from a group of experts, only to forward the report to a second group of experts for interpretation (Karlson et al. 2023). The proper use
of experts in developing risk assessments and other forms of knowledge also relies on the level of procurement competency within the
municipalities (Hauge et al. 2019; Orderud and Naustdalslid 2020; Karlson et al. 2023). Thus, to reduce epistemic uncertainty, the
municipalities should strive to enhance their ability to identify what type of knowledge they need, as well as the ability to assess the
quality of the product delivered by consultancies, and the competency to translate the knowledge into locally relevant action (Vindegg
et al. 2022). Inability to internalize external knowledge hampers the development of resilience in municipalities. What is needed is
proficiency in gathering relevant information and being able to integrate the information — observation and identification to prepa-
ration — as a whole. This, in turn, requires sufficient capacity and resources.

The expressed dependency on external knowledge and competency could be related to the lack of resources, often cited as a barrier
for climate adaptation (Vindegg et al. 2022). If the municipalities lack necessary resources and personnel with relevant competencies,
seeking outwards for support appears as a logical decision. Some municipalities also perceive the use of external experts such as
consultancies as a way of learning (Orderud and Naustdalslid 2020), others as a way of providing legitimacy to the process and thus
enhancing the implementation of adaptation actions (Handberg et al. 2019).

6.3. Preparing for what can be imagined

We argue that this form of “outsourcing” of the anticipatory capability affects the municipalities’ ability to imagine and prepare for
the future. In the worst case it might lead to a failure of imagination (Weick 2005) with potentially devastating consequences.
Receiving a “finalized” product in the form of climate risk analyses, hazard maps, or regional climate profiles could inhibit creative
thinking that is needed to uncover relevant localized risks and spark adaptive action (Hamilton 2016). Take, for example, the
implementation of adaptation efforts targeting sea-level rise — the oft-cited climate-related hazard where municipalities generally think
and attempt to plan in a long-term perspective. Sea-level rise is a very concrete hazard with a limited spatial area of impact, where
national authorities and experts provide detailed information and easy-to-use hazard maps for the municipalities to apply in their
planning processes. By contrast, other long-term challenges — like extreme precipitation events, avalanches, and flooding — are less
concrete, often accompanied by considerable uncertainty as to where, when, and how they will impact. This necessitates a more
demanding process of translation to locally relevant information. What we can imagine, or anticipate, is what we prepare for
(Anderson 2010; Davoudi and Machen 2022). Preparing for the impacts of climate change in Norway has been embedded in the
existing societal security doctrine, with risk identified in the RVA forming the basis for the municipal emergency preparedness plan
(Sivilbeskyttelsesloven 2010). Climate change is translated into this existing format which has consequences for how municipalities
frame climate as an issue, not least in terms of long-term perspectives. What the municipalities observe and identify in terms of climate
risk in the RVA will largely determine how they adapt and prepare for the impacts of climate risk. While climate change generally is
assessed based on averages across time periods of 30 years, emergency preparedness plans are not intentionally designed to look
decades into the future. Assessing risk impacted by a changing climate within a period of less than 30 years is considered insufficient
(International Organization for Standardization 2021) in terms of promoting adequate climate adaptation, eventually leaving society
underprepared (Eisenack et al. 2014). Therefore, the framing of climate adaptation as a part of the current risk management doctrine
could impede the implementation of a sufficiently long timeframe and creativity in the planning processes.

As noted, Norwegian municipalities tend to equate climate risk with climate-related natural hazards and tend to focus on those that
they already are exposed to or have had some experience with. Although some of the impacts of a changing climate can already be
experienced at the local level, an increase in both the frequency and intensity of extreme climate and weather events is expected (IPCC
2021). Consequently, focusing solely on current and familiar risk represents an insufficient strategy for preparing for the impacts of a
future climate. Although all four case municipalities reply that they are considering natural hazards and climate change in their RVAs,
and previous studies (Andersen and Hggvold 2015; Jordbakke et al. 2017; Aall et al. 2018; Klemetsen and Dahl 2019) confirm that
assessing climate-related hazards is increasingly incorporated in local risk- and vulnerability analyses, future risks appears to be
insufficiently addressed in the holistic RVAs (Rusdal and Aall 2019; Riksrevisjonen 2022; Skjeflo and Romundstad 2023). With RVAs
predominantly focusing on current risk without identifying the potential risk stemming from future climate impacts, we would argue
that the mere mention of “climate change” or “climate risk” in the RVAs is an insufficient indicator of how Norwegian municipalities
are anticipating and adapting to the impacts of climate change. It is essential to consider the quality of these assessments, which our
findings, in general, demonstrate to be insufficient.

The four case municipalities appear to equate the current climate, and today’s familiar hazards such as flooding and avalanches,
with those of the future. A study from the Pacific Northwest coastal US states has similar findings, referring to this phenomenon as an
“analogy to the familiar” (Shtob 2019). Respondents in that study tended to equate the future effects of a changing climate to current,
familiar hazards. In the absence of lived experience with a future climate to form current expectations, comparing or analogizing future
risk to memories of past or current risk can be a way of dealing with such uncertainty. However, analogizing the effects of climate
change to something familiar can potentially diminish the sense of being at risk for future climate impacts (Shtob 2019).

How climate change will impact locally in the future is embedded with uncertainty, offering a range of possible futures (Anderson
2010). Historical events may no longer offer a sufficient framework for preparing for future impacts (Diffenbaugh 2020; Sydnes et al.
2021) due to global warming altering conditions for the occurrence of extreme weather and climate events (e.g., Hodnebrog et al.
2019; Myhre et al. 2019). Probabilistic predictions must be combined with anticipatory capabilities to prepare for the unexpected, to
enhance municipal resilience to the impacts of climate change (Giddens 1991; Anderson 2010). Analogizing future risks to those of
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current, familiar risks can limit how municipalities act and adapt — as exemplified by Karlson et al.’s (2023) analysis of how the coastal
municipality of Stavanger deals with physical climate risks; “it is as if the approach to handling well-known flooding and storms is
simply reapplied to unwanted consequences of climate change” (p.12).

6.4. Past, present, and future

Related to the “analogy to the familiar” approach we find the manner of viewing experience with past events as a driver for adaptive
action. One of the case municipalities, claiming to be situated favorably in relation to climate change, also expressed a lack of negative
climate-related events — which could have shaped their perceptions of being less exposed to future climate impacts. The three
remaining case municipalities have experienced climate-related events with negative impacts and acknowledge that they would be
vulnerable to future climate impacts. Experience can help to orient municipalities towards accepting that climate change can pose a
risk — but it also lends itself to reactive rather than proactive actions. Experience with climate-related events as a main driver for
climate adaptation efforts is emphasized in international (Harries 2008) and Norwegian studies (Dannevig et al. 2013; Rusdal and Aall
2019). However, as pointed out by Harries (2017, p. 18), and evident in our empirical data, experience is an “imperfect change
mechanism.” Experience does not automatically result in adaptive actions. From our case study reactive actions appear to be the rule
rather than the exception (Orderud and Naustdalslid 2020). Nuancing this finding is the observation of municipalities adapting to
climate change even if actions have not necessarily been defined as “adaptive” action. Groven et al. (2012) notes a related phe-
nomenon: they found that the most successful climate adaptation measures implemented between 2007 and 2012 were not originally
intended or defined as climate adaptation. This indicates that there are adaptive efforts occurring within municipalities but outside the
established risk management doctrine — a potential area for further studies.

7. Conclusions

How do Norwegian municipalities anticipate climate risk to prepare for impacts of a changing climate? The literature review
largely uncovered similar mechanisms as we found in the Arctic municipalities, although the literature review naturally uncovered
larger variations.

The municipalities find it challenging to deal with the considerable uncertainty embedded in climatic processes and the related task
of anticipating the future. As a result, it appears that they are focusing on what is familiar, what they already know. In addition, we find
a considerable use of external experts, as a way of reducing epistemic uncertainty and receiving guidance in decision-making about
climate risk.

While there appears to be a significant awareness of climate change and potential impacts, we find that the municipalities
anticipate climate risk of the near future, as opposed to conducting climate risk assessments with a sufficient time horizon. A related
finding was the tendency to focus on hazards that are familiar and that the municipalities already have experience with, demonstrating
that experience still is considered an important change agent. However, experience does not automatically lead to change, as seen in
the cases of the Arctic municipalities. These municipalities, while acknowledging exposure to risk and previous experience, still admit
to predominantly reactive adaptive actions. We interpret this as experience mostly impacting the level of awareness and intention to
act as opposed to actual learning and change. This points to another finding: that the municipalities find it challenging to translate and
internalize external knowledge and utilize it as a basis for decision-making and action.

Climate adaptation is increasingly incorporated into municipal processes, particularly within spatial planning and emergency
preparedness, where the statutory risk- and vulnerability analysis is the primary tool. We argue that framing climate adaptation within
the existing doctrine of societal security and conventional risk management processes, with considerable municipal dependency on
external expertise and guidance, are variables affecting the municipalities’ ability to anticipate climate risk — thereby affecting the
resilience to climate-related natural hazards. Climate adaptation in Norwegian municipalities appear to be managed using tools
already available for risk management, such as RVA, as opposed to defining the problem first, then determining what tools are needed.
This is an interesting area in need of further research, probing into how current strategies and existing tools for climate adaptation are
supporting or hindering the municipalities in reducing epistemic uncertainty relating to decisions about climate risk and adaptation.

Our study offers deeper insights into the strengths and weaknesses in current efforts to build resilience in Norwegian municipalities.
Based on our findings, some general recommendations can be made as initial steps. First, municipalities should consider strengthening
in-house competency on climate adaptation to reduce their dependency on external knowledge, improve ability to interpret and
translate expert knowledge into action, and to develop locally appropriate adaptation strategies. Second, the municipalities should also
consider implementing a distinct climate risk assessment as a tool to identify relevant weather and climate events, exposure level, and
existing vulnerabilities to such events. This could further enable the municipalities to better capture a more long-term perspective of
risks related to climate change, and to map uncertainty embedded in the process of assessing climate risk.

To build anticipatory capabilities to meet the challenges of a changing climate, municipalities must engage in activities that
enhance their capacity to observe, identify, and prepare for climate-related risk. What and how municipalities anticipate climate risk
affects what they will prepare for — and the current framing of the issue of climate risk affects municipal capacity to imagine how future
risks might impact locally. The risks of tomorrow will require creativity and imagination, not only projections and predictions, to
ensure resilient municipalities can meet the impacts of a changing climate.
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