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ABSTRACT

This thesis examines the adaptive capacity of Longyearbyen, in other words, how the
community of Longyearbyen can foresee, prepare for and respond to climate-related
challenges. I chose a case study methodology since my aim was to understand Longyearbyen
as a living space, and how climate change is experienced across the environmental, economic,
and social sectors. I used qualitative methods for data collection, where primary data comes
from interviews and observations, supplemented by various secondary academic and non-
academic sources. Based on a somewhat revised triangular model, the study examines
resilience policies and plans in Svalbard, especially in the context of Longyearbyen. Derived
from my findings, the key policies and plans addressing resilience include building
emergency preparedness, emphasizing participatory methods, and developing climate-smart
technologies while negotiating space for environmental protection. The locals are already
involved in planning processes, but if more arenas for participation could be provided, their
input could be increased, and thus more valuable knowledge would be available for political
decision-making. There is also a strong, collective will to transform Longyearbyen from a

former mining town into a modern research hub for sustainability.



1. INTRODUCTION

Climate change has become a growing concern in the past decades. The Arctic region can be
seen as a global stage for climate change, where the impacts on weather, permafrost and ice-
free seasons can already be felt. The Arctic also referred to as the high North, is located north
of the Arctic Circle at 66° northern latitude. The climate reports estimate that global warming
will occur at double the speed compared to the rest of the globe, which raises the urgency of
rapid actions. Located in the high North, the archipelago of Svalbard is amongst the places
where the physical and socio-economical changes caused by global warming can be observed.
In Svalbard, the air temperature may rise as much as ten degrees in the next 80 years
(Norwegian Centre for Climate Service, 2019). While the rapidly rising temperatures cause
physical changes in the archipelago, the socio-economical structures are also influenced by
the upcoming challenges. Longyearbyen is the main urban settlement in Svalbard, with a
population of 2459 residents including people in Ny Alesund (Statistics Norway, 2021). The
town of Longyearbyen relies on tourism, research, and education when the mining industry is
slowly declining. My interest in the Arctic and how the area is responding to climate change
led me to investigate Svalbard and especially Longyearbyen. I ended up looking at climate
resilience policies and adaptation strategies in Longyearbyen since I wanted to understand

how well-prepared the town is to face global warming and the changes coming with it.

The aim of the study is to look into how climate resilience policies have evolved throughout
the years, what kind of stakeholders structures are behind the decision-making processes and
how does resilience planning currently looks like in Longyearbyen. The reason this study is
based on climate resilience planning is the fact that climate change is a growing threat to the
whole planet and we as a society need to come up with new solutions and technologies so that
we can keep on developing our urban spaces when the environmental conditions are
changing. As a concept, climate resilience corresponds most accurately to what I want to
investigate in my thesis: how the Arctic settlements can not only survive but thrive despite
external disturbances. I have chosen Longyearbyen as my case study since I find the high
North intriguing with its special characteristics, rough climate, beautiful wilderness, and

people who can endure living three months in total darkness. I am curious to see what kind of



plans have been made and if they are extensive enough to preserve the unique landscapes and

ensure a good quality of life for the community.

The thesis discusses first the context and background of Longyearbyen. In the theory section,
the aim is to carefully define climate resilience, and also look into adaptation policies and
stakeholder hierarchies. Finally, the thesis analyses the findings from primary and secondary
data sources. In the thesis, theory matched by analytical terms is used to examine the data.
The study seeks to give a better understanding of how the community is preparing for the
coming impacts of climate change while identifying potential spaces for improvement in the

current climate resilience policies.

1.1. THE WIDER ARCTIC CONTEXT

The background context for the thesis is based on climate change in the Arctic region. The
Arctic region covers the northernmost part of the globe, and around 4 million people are
living in the region. The settlements in the Arctic are scattered across eight different states:
Canada, the United States, Russia, Finland, Sweden, Norway, Iceland, and Denmark
(Greenland) (Arctic Centre, n.d.). The settlements facilitate urban areas and vibrant cities with
modern infrastructure, such as Murmansk, Tromse, Reykjavik, and Rovaniemi (Stephen,
2018). There are also rural settlements, which can be divided into permanent and semi-
nomadic settlements, and around 10% of the population in the Arctic consists of indigenous
people (Larsen & Fondahl, 2015). The northernmost settlement with more than 2000
permanents residents is Longyearbyen since settlements further north are research bases and
meteorological stations (Nordregio, 2019). Longyearbyen represents an Arctic town and does
not compare to big cities such as Murmansk with 300 000 inhabitants. Despite the small
amount of urban spaces in Longyearbyen, the town is divided into several neighborhoods
connected by asphalt roads and facilitating a number of modern services such as a swimming

hall, cinema, and grocery stores (Norwegian Ministry of Justice, 2016).

Since the Arctic is estimated to experience an increase in air temperature which is double the
global average, the impacts of climate change on socio-ecological systems are extensive
(IPCC, 2019). Rapid warming possibly threatens the traditional lifestyle of indigenous people
in the Arctic, destroying infrastructure and transforming both natural and human systems. The

socio-ecological systems in the high North are very fragile since they have adapted to the



extreme conditions the Arctic has to offer, such as a long polar night, few local resources, low

density of population, and long distances.

While there is a long list of negative impacts on the Arctic region, the rising temperatures can
also offer possibilities, such as increased accessibility, more extensive resource extraction,
and the migration of several species (Canosa et al., 2020; Ford et al., 2014; Heininen, 2011).
Increasing global interest towards the Arctic regions can be observed due to the desire to get
access to these new possibilities the high North has to offer. Climate change combined with
economic globalization determines the magnitude of the societal impact in the Arctic
(Stephen, 2018). Also, the societal and environmental transformation are perceived through a
“Global Arctic” scope, where the Arctic and global systems are seen as inseparable, which can
be seen as a way of linking the future of the Arctic to the future of the entire planet (Stephen,
2018). The connection between the Arctic and the rest of the world has been impacted by the
increased strategic value of the Arctic. The connection has also suffered from competition and
utilization of the natural resources in the region. The Arctic has also been seen as a research
laboratory for new technologies and innovations from the global perspective (Heininen,
2011). The Arctic might even be able to showcase a good model for governance since there is
an increased interest in developing governance and co-management techniques in the region,

which might offer inspiration to other places (Heininen, 2011).

1.2 LONGYEARBYEN

Longyearbyen was established in 1906 in the Svalbard Archipelago to facilitate coal-mining
activities in the high Arctic. Some years after establishing the settlement, Svalbard Treaty was
created in 1920. Svalbard Treaty constitutes the legal baseline for the Norwegian
government’s ambitious environmental management objectives (Hovelsrud et al., 2020). The
goals set for environmental management have made Svalbard one of the best-managed
wilderness areas on the planet, according to the Environmental Protection Act of 2001
(Ministry of Climate and Environment, 2001). Norway has sovereign but not exclusive rights,
and the policy baseline has been the avoidance of Svalbard getting into the wider geopolitical
conflicts. The Treaty obligates Norway to take responsibility for the environmental protection
in the Svalbard Archipelago (The Svalbard Treaty, 1920). Since the other treaty members also

have the right to extracting resources in Svalbard, the archipelago is under constant global



observation so that the parties can ensure that they can claim their share of the resources

equally (European Parliament, 2019).

The administrative hub of Svalbard, Longyearbyen, is experiencing an economic
transformation from the coal mining industry towards tourism, research, satellite services, and
education. Due to the transition, the local businesses and decision-makers need adaptive
responses, since, for instance, tourism is increasing more rapidly than mining is declining
(Hovelsrud et al., 2020). Significant changes have occurred in Svalbard over the past years,
especially in environmental management, economic and employment structure, and also in
geopolitical significance. Economic activity, research, and higher education are based on the
archipelago’s inherent natural conditions. While these three pillars have been strengthening
Longyearbyen’s position amongst the research centers in Svalbard, the pillars also shape the
local community and the demographic features, the population being rather young and
international. In 2020, there were researchers from 35 different nations, and more than 750
active research projects were listed in the Research Svalbard portal (Svalbard Science Forum,
n.d.). Alongside Longyearbyen, research communities can also be found in Ny-Alesund,
Barentsburg, and Hornsund. On top of the active research network, a significant part of the
residents in Longyearbyen are students, covering 28% one the population (UArctic, 2021).
Also, the tourism industry is growing in the bigger picture. Around 30 000 tourists are visiting
the archipelago normally, but the covid-19 pandemic has restricted the number of visitors in
the past two years. Since Svalbard is outside the Schengen area, no visa permit is needed,
which also show in the community as diverse nationalities, while the age distribution has less
variation, given that majority of the population is between 20-44 years old (Nikel, 2019;
Statistics Norway, 2021).

Longyearbyen possesses the modern public infrastructure and a wide range, diverse economy,
despite the limited services compared to the mainland. The town hosts two kindergartens, a
school, a university, diverse sports facilities, and shops. While there are asphalt roads, street
lights, traffic signs, and parking lots, the urban infrastructure is concentrated on a fairly small
area (Lokalstyre, 2017). One of the most striking features of Longyearbyen is that the raw

wilderness starts straight from the backyard - the urban network is fading into the untouched



landscape. The safety area, where no rifle is needed, covers only the very central
Longyearbyen (figure 1). Apart from the polar bear signs, which indicate where the rifle-free
zone ends, there are no visible boundaries between the rural and the urban (figure 2). One
must keep an eye on the surroundings all the time since the polar bears can approach the town
without a warning. Since polar bears are roaming around freely in the archipelago, it is not
unusual that the bears come close to the settlements, they have also been seen walking in the
main streets of Longyearbyen (Ylvisaker, 2020). From my observations, the core of
Longyearbyen is the center of the town; most events and services are facilitated on a

relatively small surface area, and the residential areas are scattered around the services and

shops.
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Figure 1. Map of Longyearbyen. Safety zone marked in pink. Retrieved from Visit Svalbard.



Figure 2. The elusive border between the urban and the wilderness. Photograph by Laura Nurmi

The geographical features and limited amount of suitable places for developing infrastructure
set a challenge for future planning. The long time objective for development is to maintain the
character of the community, with its width and variety, in order to make life in Longyearbyen
attractive and thus ensure the presence of Norwegian communities in the archipelago
(Norwegian Ministry of Justice and Public Security, 2016). However, the Government avoids
making rapid and large-scale investments in new infrastructure, since establishing and
maintaining infrastructure in the high Arctic has huge expenses, and the Longyearbyen
Community Council, Lokalstyre, already struggles with the current level of maintenance
costs. The energy provision sector has received significant investments to stabilise the
production of heat and electricity. A well-functioning infrastructure is in a key position in
creating value, security and a sufficient level of managing environmental risks while also
contributing in job creation and activating economic development (Norwegian Ministry of
Justice and Public Security, 2016). The Government stresses the importance of developing the
town of Longyearbyen in a step-by-step manner; assessing reorganisation of the Store Noske
Spitsbergen Kulkompani (SNSK) from mining-related activities to other sectors such as
tourism, while considering what other additional development is necessary in order to
maintain the infrastructure capacity (Norwegian Ministry of Justice and Public Security,
2016). Longyearbyen is not designed to serve the needs of a cradle-to-grave community,

which means that people with reduced capability of taking care of themselves will be sent



back to the mainland, since there are no required resources to provide more extensive
treatment in Longyearbyen. These policies naturally affect the structure of the population, and
young adults present the majority in Longyearbyen (Norwegian Ministry of Justice and Public
Security, 2016).

The turnover of the population is significant, with the average residence time being around 6
years (Hovelsrud et al., 2020). Despite the turnover of the population,, the residents form a
tight group which share a strong sense of place identity (Ylvisaker, 2020). The archipelago is
characterised by extreme weather conditions, remote location, hostile mountains and a long
dark season contrasted with midnight sun in the summer. However, the air temperature is
rising significantly faster in Svalbard compared to the rest of the world, permafrost is
thawing, precipitation levels are increasing and sea ice is disappearing (NCCS, 2019). After a
fatal avalanche in Lia in 2015 when two persons lost their lives and another major avalanche
in 2017, the community’s sense of security was shaken, and the community had to gather their
strength in order to prevent similar future events (Ylvisdker, 2020). The avalanche of 2015
directed the focus of the community; the goal was to increase the capacity to endure shocks
and developing new security measures. After the avalanche, climate-related land development
was speeded up, while clearing out space for residential purposes in the town centre. These
organised actions have a beneficial effect on the community while boosting economic growth.
(Norwegian Ministry of Justice and Public Security, 2016). The growth of the community is
not an essential priority, but maintaining the level of attractiveness and supporting the
Norwegian communities in Svalbard remain as central objectives, which calls for some
expansion and development in certain areas (Norwegian Ministry of Justice and Public
Security, 2016). For Longyearbyen to maintain its attractiveness, the residents should have
access to a range of premium cultural activities like the rest of Norway (Norwegian Ministry
of Justice and Public Security, 2016). This resonates with the Norwegian cultural policy; the
culture has both inherent value and value to individual community members. The
environment and climate set a certain amount of restrictions for the residents to act and
express themselves in a desirable way, which emphasises the importance of providing a
variety of cultural services in improving the quality of life in Svalbard (Norwegian Ministry

of Justice and Public Security, 2016).



1.3 GOVERNANCE IN SVALBARD

In 1916, the state-owned Store Norske Spitsbergen Kulkompani AS (SNSK)) bought
properties and facilities in Svalbard from the Arctic Coal Company. Longyearbyen has been
known as ‘company town’, mainly focusing on coal mining. After the 1980s the town gained
more residents, shifted towards a family community from a male-dominant mining settlement,
and started welcoming other activities, such as tourism (Norwegian Ministry of Justice and
Public Security, 2016). In 1920, the Svalbard Treaty was signed in Paris. The Svalbard Treaty
recognizes Norway’s sovereignty in Svalbard, regulates the demilitarisation of the area, and
guarantees equal rights for commercial practices for the treaty members (Spitsbergen-
Svalbard.com, 2020). According to Svalbard Act, the law of Norway which governs the
majority of actions in Svalbard, Lokalstyre can only take part in activities of general interest
in Longyearbyen and not addressed by the state of Norway, while following the guidelines
from the Norwegian Svalbard policy (Norwegian Ministry of Justice and Public Security,
2016). Longyearbyen Lokalstyre contributes to building a sustainable and responsible
community, which takes the local’s needs and wishes into consideration and promotes
participatory design. While Lokalstyre receives guidelines from the Ministry and other
authorities, the council has responsibility for certain areas within the land use planning area in
Longyearbyen. Lokalstyre also presents a more up-to-date local level of authority. One of the
council’s main tasks is energy supply, which is also one of the most expensive ones.
Currently, a major expenditure is the maintenance and renovation of the power plant, which

runs of coal from Mine 7 (Norwegian Ministry of Justice and Public Security, 2016).

The management and administration in Svalbard have changed from the overriding control of
the authorities towards a more decentralized approach since the scope and diversity of
economic activities in Longyearbyen have increased - which calls for more tailor-made
solutions. Svalbard has never had a fully self-sustaining economy, which is why the
archipelago is dependent on the government’s support and state funding for developing a
viable community and delivering public services (Kaltenborn et al., 2020). The increasing
amount of activities in Svalbard further complicates the coordination of Svalbard affairs,
which also means that the government has to discuss new laws and regulations. The Governor
of Svalbard is the government’s highest-ranking representative in the archipelago, taking care

Additionally, the Governor participates in developing the Svalbard policy and takes care of



planning activities that do not fall under the responsibilities of Lokalstyre. (Norwegian

Ministry of Justice and Public Security, 2016).

1.4 CLIMATE RESILIENCE

The thesis focuses on climate resilience and the assessment of resilience-related approaches
on different scales, such as the global and local scopes. The reason for choosing climate
resilience as the carrying theme for the thesis is that [ have a personal interest in
understanding how urban settlements around the world can learn to cope with climate change.
From my viewpoint, the term climate resilience is well-suited to address not only the
challenges brought by climate change but to understand how the physical and social structures
can survive and even thrive in altering conditions. In the theory chapter, ‘climate resilience’ is
defined more accurately in order to give the reader a better understanding of the theme of the
thesis. Since the study is based on examining climate resilience in the town of Longyearbyen,
I find it important to define climate resilience in an Arctic context in this case. For the purpose
of this thesis, climate resilience is presented as a concept that refers to the ability to foresee,
prepare for, and respond to threatening events or disturbances related to climate (Folke,
2006). Resilience means that the social-ecological structures have the capacity to face the
coming impacts, absorb the shocks, and eventually bounce back, in order to create a
transformative approach to coping with the climate crisis. The word ° sustainability’ is closely
linked to climate resilience and is used in parallel to resilience since it also implies how a
system is able to sustain its ability to function in the present, without damaging the future
possibilities (Grant, 2020). However, since resilience looks at a longer time period in a
system’s life cycle and evolvement, the main emphasis remains on looking at climate

resilience in Longyearbyen.

1.5 PERFORMING THE STUDY

I knew from early on that I wanted to focus on looking at the impact of climate change in the
Arctic. Initially, my plan was to do a comparative study between climate adaptation in the
Finnish Lapland and adaptation measures in Svalbard, but since Svalbard has a lot of unique
features, like it’s geopolitical position and the rural-urban connection, I wanted to examine the
town of Longyearbyen more profoundly. I spend time in Longyearbyen talking with the

residents and exploring the surroundings, so it felt reasonable to look at Svalbard in detail as a



case study, in the context of climate change. After going through the thought process (figure
3) from focusing on climate change and the Arctic, I decided not to make a comparative study
after all, and I landed on the conclusion that I wanted to study the unique and remote
community in Longyearbyen. I looked into reports and articles from Svalbard and noticed that
climate change was a reoccurring theme in the reports so I decided to dig deeper in climate
resilience planning and how it is carried out in Longyearbyen. I have studied theories about
adaptive planning and climate resilience extensively. I also read a book by Line Ylviséker
about living with climate changes in Svalbard and conducted interviews with locals to gain a
better understanding of the complexity of resilience planning in Longyearbyen. The research
articles and official reports I read, have been analyzed with the help of content analysis and
interpreted through a theoretical lens. The analysis of the empirical material is divided into
three sectors inspired by Campbell’s model of the planner’s triangle, which enabled me to
construct a coherent analysis and provide different viewpoints of how resilience is built across

the three sectors in Longyearbyen.
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Figure 3. Diagram of my study process. Own illustration.
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2. THEORETICAL OVERVIEW

The theoretical overview gives insight into literature about climate resilience planning,
governance of adaptive planning and explains more of the background of how adaptive
responses and resilience can be understood and worked with. Also, conflicts and obstacles in
the adaptive planning sector are discussed in the chapter. The theoretical overview provides

analytical tools and a lens for the analysis in the thesis.

2.1 IMPACT OF CLIMATE CHANGE ON ARCTIC COMMUNITIES

The remote location in the high North introduces a set of challenges not only in Svalbard but
across different settlements in the Arctic region. The settlements in the Arctic have evolved
their own identities, but they share common features such as facing similar environmental
challenges and sharing interests over national borders (Schweitzer et al. 2015, as cited in
Kenny, 2017. p. 134). There are also several groups of indigenous people spread across the
region, most of which practice hunting, while pursuing a nomadic lifestyle. The Arctic
indigenous people cover 10% of the Arctic population (Arctic Council, n.d.) and they are
involved in a variety of economical adaptations, ranging from modern occupations in the real
and urban communities, to traditional and semi-traditional pastoralism (Crump et al., 2016;
Little, 2015). The flexible lifestyle provides a tool for the indigenous people to adapt to the
changing environment. For instance, Inuit have been able to establish self-sustaining
communities through acquired knowledge of nature and available food sources, while
constantly adapting to the climate conditions (Pearce et al., 2012, as cited in Kenny, 2017. p.
134). Kenny (2017) explains that the impact of modern development and establishing land
use plans have been destructive to the flexible lifestyle of the indigenous communities, for
example in Canada’s Northwestern Territories. Since climate change is changing our
environment and urban settlements around the world, Kenny (2017) argues that there is a
growing need for adaptive planning to keep on building more resilient physical and social
structures in Arctic cities. Kenny (2017) explains that the Arctic regions are likely to become
more urbanized due to climate change, growing industrial actions, and increasing

accessibility.
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Climate change can have a very different impact depending on the geographical context and
the scale of the disturbance. On a macro level, climate change can be observed, for instance,
as a general rise in temperature and sea-level rising, while on a more local scale climate
change can cause drought or wind disturbance due to specific spatial circumstances.
According to the Climate in Svalbard 2100 report from the Norwegian Centre for Climate
Service (NCCS) in 2019, several climate change aspects will affect the archipelago in the next
few decades. The report identifies some threats on medium to high scale emission rates as

following:

* Increased annual temperature by 7 degrees on average in the medium scenario and 10
degrees in the worst-case scenario

*  Increase in the annual precipitation by 45% in the medium scenario and 65% in the
worst-case scenario

*  Increased river flow, which is affected by the precipitation and the meltwaters from
glaciers

i The snow season becomes shorter
*  Increased erosion and sediment transport

*  Thawing permafrost, especially on lower altitudes and close to the coastal line, in case
of the high emission scenario

. Glacier area is reducing and the net mass is decreasing, which alters the landscape and
accelerates the sea level rising

. Sea ice concentration in the Northern Barents Sea are is significantly reduced

Some of the changes have irreversible negative effects, but simultaneously some of Arctic
flora and fauna can also benefit from the effects, hence two sides of the same phenomenon
can be observed. Ramboll’s report (2013) about Sustainable Society Development in Arctic
Cities explains that global trends such as scarcity of natural resources, demographic
transformations, urbanization, and environmental changes can provide new opportunities for
the Arctic region. Extracting new natural resources provide a source of income, opening more
trade routes ensures better accessibility to the remote regions while growing geo-strategical

interest turns the global attention to the high North (Ramboll, 2017. p. 4).
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2.1 RESILIENCE IN SPATIAL PLANNING

Resilience has become a more trendy topic in spatial planning, first taking a role as a
complement for, and later replacing the buzzword ‘sustainability’ more frequently in
discussions. However, the two terms are not synonyms but yet they are inevitably intertwined:
both focus on socio-ecological system properties and trust in transparent processes in
addressing, for instance, climate change (O’Hare et al., 2013). According to Davoudi (2012)
several theorists have questioned the meaning of resilience in planning: is it just another
empty box that can be filled with anything fitting one’s needs, or could it become a useful
approach? According to Campbell (1996), the current vision of sustainability is vague and
romanticized; the concept of sustainability builds on pre-industrial and indigenous cultures,
which are inspiring visions but have limited applications in modern society. Sustainability can
still become a useful principle in planning if the concept is redefined and integrated into a

wider framework of political conflicts in modern society (Campbell, 1996).

Resilience can be defined in several ways, depending on the context the term is used

in. Engineering resilience refers to a system's ability to bounce back to a steady-state after a
disturbance (Holling, 1996). Ecological resilience considers the variable characters of
ecological systems while taking into account that the systems face different challenges and
have divergent stable states. A definition for ecological resilience can be seen as the amount
of disturbance the system can endure before changing its structure (Holling, 1996, p.

33). Evolutionary resilience can also be linked to socio-ecological, transformational, or
adaptive resilience. Resilience from an evolutionary perspective means the ability of the
system to recover, adapt and transform when facing challenges. The concept also covers the
core quality of a system: changes can occur and a system may evolve even without external
disturbances (Scheffer, 2009). While the system keeps on changing due to inner or outer
circumstances, the actual cause of a disturbance in the system is not as important as how the
system will react at the end (Rega et al., 2020). Also, Duit et al. (2010) argue that the way a
system has previously behaved does not give valid information about how the system will
behave in the future, even under homogenous circumstances. In the case of Longyearbyen, the
system refers to the community and the different sectors revolving around it; the economical,
environmental, and social equity areas. Hence, when the system experiences an external

shock, the consequences are difficult to foresee, when the networks between the sectors are
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impacted in different ways. Since the sectors are interconnected, a shock experienced by the
environmental sector also spreads out to the social and economical functions of the

community.

In climate-related events, the link between the event and the system is evident, since climate
change is directly connected to greenhouse gas emissions, pollution, and other factors which
are a straight cause of the cities being in function. When the town of Longyearbyen is
functioning, the coal power plant producing energy and lack of proper waste management
cause a direct impact, especially on the environmental sector. Simultaneously, the social
sector is influenced when people are concerned about the pollution, experience potential
physical effects of the pollution and experience reduced attractiveness of their living space.
The economical sector can benefit from a functioning town if profit is generated, or suffer if
the costs of maintaining the functions are too high. A straight causal relation can be observed
between the ‘normal’ functions of a system and external shocks directed to the system. Thus
climate-related disasters can not be seen only as of the result of having a weak point in the
system: the core reason why a system is experiencing an external shock is rooted in previous
planning choices, such as establishing urban settlements in flood-prone areas or developing
low-density urban areas which increase soil sealing (Rega et al., 2020). For instance, in
Longyearbyen the lack of adequate avalanche prevention caused by insufficient planning

measures lead to the external shock of a severe avalanche in 2015 (see chapter 1.2).

Spatial and temporal scales of actions might also cause tension between resilience and
sustainability. The two concepts have different ways of approaching both the timeline of
planning actions and also the spatial scale of the planned measures. Resilience thinking tends
to highlight the ‘local’ aspects in the action phase while emphasizing local knowledge and
entrepreneurship. The ‘local approach’ has been criticized for weakening the position of
public planning and adding fragmentation in planning systems since the local authorities are
acting uncoordinatedly (Lord et al.,2018). Another difference between sustainability and
resilience is that sustainability tends to focus on long-term responses, while resilience
thinking puts more effort into short-term solutions. Resilience can also be seen as a form of
elasticity. Also, resilience ought not to be confused with resistance, since the latter implies a

system’s ability to remain unchangeable when it experiences a disturbance. Hence, a system
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can have resistance without being resilient. After several resilience studies and careful
analysis, Rega et al. (2020) conclude that some of the main challenges in including resilience
thinking in planning actions is the inadequate level of addressing inequalities and justice
while also disregarding the ecological limitations to human development. Rega et al.(2020)
explain that instead of using resilience as a descriptive concept, resilience thinking can be
adopted to the broader frame of planning which suggests a retreat from normative planning to

a more technical process with the focus on the process rather than the results.

Evolutionary resilience, which contains resilience in spatial planning, can be associated with
recurrent concepts such as “the capacity of communities to learn by doing and self-organize,
and the importance of stakeholders’ involvement, public participation and capacity

building” (Rega et al., 2020. p.6). The usage of resilience-based approaches spreads across
disciplinary boundaries, contributing to trans-disciplinary research methodology and building
a platform for research policies and practices. In climate adaptation studies and policies,
building resilience can act as a bridging concept, opening up a discourse between researchers

and other stakeholders (Davoudi, 2012).

2.2 ADAPTIVE PLANNING AND GOVERNANCE

According to Driessen et al. (2011), the complexity of climate change, the unpredictability of
the outcomes, and the controversial tone of the climate debate set certain requirements for
adapting spatial planning to the climate crisis. Despite fact that climate mitigation is central in
responding to climate change, mitigation processes alone are not enough. The society also has
to adapt to the potential impact and unexpected events caused by climate change when we can
no longer prevent the changes. When the weather conditions are changing, the spatial
structures of the society need to be considered: the environmental risks are growing, and the
ways we have been using our environment are no longer possible or desirable (van Buuren et

al. 2013).

Since the word ‘adaptation’ comes with a multitude of different definitions, a commonly used
definition from IPCC’s describes adaptation as following: “the adjustment in natural or
human systems in response to actual or expected climatic stimuli or their effects, which
moderates harm or exploits beneficial opportunities” (IPCC, 2007 as cited in Driessen et al.,

2011 p. 3). Hence adaptation seeks to minimize potential damage, cope with the consequences
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of disturbances and take advantage of possibilities. Since the changes in the environment and
weather can be extensive, such as stronger winds, increased precipitation, sea-level rise, and
ice-free winters, spatial planning needs some significant adaptation strategies. van Buuren et
al. (2013) are doubting whether the current methods of doing spatial planning in design,
decision-making, and implementation, allow or promote climate adaptation. To map out the
set of demands climate adaptation is asking from spatial planning, the characteristics and the
consequences of climate change should be analyzed. The characteristics of climate change
include uncertainty, a level of disagreement in the planned actions, and the complex nature of
the climate change impacts. These characteristic factors affect at least three main pillars of
spatial planning: the institutional structure of planning, the governance of processes including
the position of public-private initiatives, as well as the financial instruments balancing costs

and benefits (Willows et al., 2003).

The governance of adaptation is seriously challenged by the level of uncertainty concerning
the consequences of climate change (Giddens, 2009). It is utterly challenging to take into
account the whole scale of changes followed by the climate crisis, which further complicates
decision-making in climate adaptation processes. The contingent nature of climate change
calls for additional safety measures, building more margins as well as a change for
readjustment under changing conditions. The debate about the level of severity and the actual
outcomes of climate change further complicates the processes of realigning consensus in
climate adaptation measures. Even if there was a higher level of certainty about the impacts of
climate change, value-based conflicts and differences in interpretation would persist (van

Buuren et al., 2013).

Because of the unpredictable nature of climate change, many theories highlight the role of
adaptive spatial planning, especially in terms of experimenting and doing simulations to
define the most valuable and effective actions (Folke et al., 2005; Giddens, 2009). To
maintain a level of flexibility in adaptation planning, the approach should be safe but robust
enough. Ensuring legal certainty and a clear distribution of duties across private and public
partners are vital in assuring legitimate climate adaptation policies. Spatial planning involves
co-creative processes from public regulation and private investment solutions, which is why it

is necessary to formulate criteria and mechanisms how responsibilities and allocation of costs
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and benefits would be distributed between the private and public sectors (van Buuren et al.,
2013). Also, if the legal principles are too detailed, the adaptive initiatives get frustrated and
creative processes are suffering. A suggestion to improve the governance and make legal
processes more flexible is to establish guidelines that guarantee a minimum level of
protection for the most fundamental needs of society and supports legitimate adaptive

planning (Driessen et al.,2011).

van Buuren et al. (2013) question whether climate adaptation falls under the responsibility of
the government and if it does, how central is the role of the government? The authors clarify
that a supportive role for the government is formed by individual citizens since the
individuals have the responsibility for the most part in adaptive behavior. The government is
mostly responsible for setting guidelines, following the rule of law, and ensuring a democratic
society that respects individuals’ rights. The level of protection offered by the government
should be carefully defined so that individuals know where they have to step in and take
responsibility themselves. A minimum level of protection and ensuring public participation
are needed from the government to secure the basic needs of individuals and a sufficient level
of environmental protection. However, establishing general principles should start with
defining legal meaning so that the principles can act as a replacement of strict technical and
detailed requirements, which do not allow creative solutions and flexible actions under

changing circumstances (van Buuren et al.,2013).

The actions by the government should balance between being sufficient and not being too
extensive when it comes to climate change adaptation. The strategies for climate change
adaptation are based on dealing with uncertainties. From the viewpoint of the precautionary
principle, actions will be taken only when it is certain that no harm will be caused
(Commission of the European Communities, 2000; Sadeleer, 2007). From a more adaptive
perspective, if some damage was to happen, it should be clear which stakeholders take the
responsibility for the actions. There should be space for individual actions so that the strict
governmental policies do not imply that the individual undertaking the action would be fully
responsible for the outcomes, but rather sharing the responsibility. van Buuren et al.(2013)
explain that two demands should be fulfilled to implement climate adaptation in spatial

planning practices on a concrete level:
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1. decisions regarding spatial planning actions should be in line with the assumed
demands set by climate change

2. Decision-making concerning adaptation measures should be flexible enough to link
them to other plans and ambitions

In short, the actual measures regarding the governance of adaptation should be sufficiently
robust to react determinately, but simultaneously maintain a level of flexibility for suitable
interventions and creative innovations (van Buuren et al.,2013). The planners should also be
mindful that attempts to increase the stability of a system ultimately expose the system to
unexpected changes and increases the system’s vulnerability. Hence, the objective should be
to understand the dynamics of a system as a whole, and not to search for detailed information

about the system (Folke et al., 2002, p.445).

A growing number of regional and local governments are turning into participatory planning
processes to increase the potential of finding new measures to cope with climate change, and
climate adaptation measures are used more extensively also in the Arctic context (Canosa et
al., 2020; van Buuren et al., 2013). While more equal, participatory approaches are already
integrated with the planning systems, there is an increasing need to renew the top-down
governing models in social-ecological systems: to make adjustments in the current
governance regimes dealing with uncertainty and change, it is necessary to alter the way
people currently relate to social-ecological systems (Olsson et al., 2006). While the general
legal principles are based on socially accepted values, adaptive governance often avoids
highly specified legalism, leaning more towards informal policy-making strategies, and

finally getting the legal arrangements back as a boomerang (van Buuren et al., 2013).

The planned adaptation measures should be aligned to other development strategies to address
the coming challenges more effectively. To respond to the complexity of climate change, open
dialogue and flexibility are needed to build consensus between the stakeholders involved in
the adaptation processes. Building the fundaments for adaptation governance requires flexible
and inclusive collaboration between public, private, and societal sectors (van Buuren et al.,
2013). Climate change affects a wide range of actors, and even though most adaptive
responses are guided by the government, in some cases private initiatives can be more

beneficial - such sectors might be for instance tourism, which will experience a change in the
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length of seasons, number of visitors and quality of activities. In climate change measures
which concern the safety of the public, such as floods, avalanches, and mudslides, the
government has a bigger responsibility to support adequate decision-making and guard the

execution of development plans (van Buuren et al., 2013).

Olsson et al. (2006) describe an example of how social-ecological transformation can be
achieved by linking together several stakeholders and creating a platform for conflict
management and knowledge sharing. An example of managing transformation through a
social network is Kristianstads Vattenrike, where the intention was to collectively find
inspiration for landscape-level solutions. Individuals from local groups, such as farmers'
associations and environmental organizations, gathered together with other organizational
actors, such as representatives of the municipality and a national research council. By
gathering the expertise of all the participants, the network was able to connect multiple
sources of knowledge while also contributing to trust-building and sense-making. Through the
process of bringing several representatives together for discussions, the level of common

knowledge was increased and practices for ecosystem management were developed (Olsson

et al., 20006).

Olsson et al. (2006) shed light on the role of leadership in creating transformation in social-
ecological systems. The authors tell about an example where a key individual acknowledged
that the problems concerning the development of Kristianstads Vattenrike were interrelated.
The individual started gathering stakeholders who already worked with the development
project, to increase the common knowledge, to find integrated solutions, and to match the
magnitude of the issues. The groups of stakeholders consisted of people working on different
organizational levels and representing a wide range of interests. The key individual directed
the process of establishing a common knowledge platform by creating a clear framework and
a vision for ecosystem management in the area. The individual was able to activate the local
media to support his idea for a new management approach in developing Kristianstads
Vattenrike. With broad support in the background, the individual was able to connect key
actors, develop a vision and motivate others to participate in creating an alternative approach
for solving a multitude of problems. It is not excluded that these types of active individuals

could be found in Longyearbyen. This type of approach could initiate changes in a shorter
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timeframe if an individual can activate other community members and get more momentum
for the proposal. The power of an individual should thus not be underestimated, since leaders

and initiative takers can also be found amongst the non-organized community members.

In addition to a leader’s role in preparing the system for transformational processes, the
leaders can also further assist the system to move through the transitional phase which
requires a window of opportunity (Kingdon, 1995). When initiating policy changes, timing
plays a key role, since changes are most likely to happen when problems, solutions, and
politics come together simultaneously (Kingdon, 1995). Sudden changes, as well as
ecological crises, might offer windows of opportunity which spark the emergence of networks
and promote new governance structures (Folke et al., 2005). The avalanche of 2015 activated
the whole community, where the non-organized members got a significant role in arranging
rescue measures, thus the neighborhood networks got a key role during the event. Another
unexpected change occurred during the Covid-19 pandemic when some of the cornerstones of
the Longyearbyen community, such as research and tourism were seriously hindered by the
new restrictions and protocols which decreased global mobility significantly. The community
had to cope with the changes, accept external help and adapt to a new situation. The pandemic
caused new tensions between the economical, environmental and social equity sectors when
the sectors experienced unequal treatment when receiving support from the government (see
chapter 4.2.4). The transition from a familiar situation to an adaptive approach requires
skillful navigation. To navigate the transition, a certain level of preparation, flexibility, and
improvisation ability are required so that the plans can fit into changing conditions and keep
evolving further (Olsson et al., 2006). Through the transition phase, new social structures
might emerge, which link individuals, agencies, and institutions at several organizational
levels, allowing adaptive governance to take space. A central element in developing

transformation lies in the dynamics of cross-scale interactions (Olsson et al., 2006).

2.3 PLANNING AND CONFLICTS

Scott Campbell’s theory of the planner’s triangle was introduced in his work Green Cities,
Growing Cities, Just Cities? Urban Planning and the Contradictions of Sustainable

Development (1996). With sustainability remaining in the center, the theory is based on the
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inevitable conflicts between the three corners of the triangle; environmental protection,
economic development, and social equity (figure 4). Campbell (1996) explains that the
conflicts are partially caused by a language barrier between the three sectors, but translating
information across the three corners is not alone enough to erase the misunderstandings and
disagreements. Within the conflicts, Campbell (1996) identifies the classic confrontation
“man versus nature” and the modern version "jobs versus the environment”. When extensive
disagreements and misunderstandings occur in the conversations between actors groups, the
capacity building for ecosystem management is decreased significantly. In a social-ecological
context, conflicts might emerge between groups like environmentalists together with “silent
sport” users (biking, hiking, kayaking, etc.) and advocates for activities including motorized
vehicles. The arising conflicts might cause polarisation between the groups so that the
stakeholders are unable to agree on what actions should be taken. When the groups risk
becoming polarised, it is important to focus on finding common ground and identify mutual
interest points between the stakeholders (Olsson et al., 2006). In order to create stronger
commitments to achieve the mutual goals, the sustainability ambitions can be linked to the
stakeholders’ own interests. The governance of climate adaptation and sustainability asks for
actions and collaboration across various authorities since climate change does not care about

the boundaries between administrative responsibilities (van Buuren et al., 2013).

The triangle model is used for questioning sustainable development, and whether it is a useful
concept in guiding the planning practices. The triangle showcases both the conflicts between
the corners, but also potential common interests. In order to create a better flow of
communication and solve some of the conflicts, Campbell (1996) suggests that planners
should have a role as a mediator, who translates and offer a platform for the stakeholders to
share and exchange information. In the search for common interests between the three
corners, the planners can be especially creative and also have a chance to create unity between

the disagreeing stakeholders.
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The conflicts between the three corners are following:

1. The property conflict. Campbell (1996) explains that the conflict is based on
competing claims and usage of property, such as management vs labor, landlords vs
tenants, gentrifying professionals vs long-time residents. This conflict is especially
complex due to the fact that both sides are against each other, but one side can not
survive without the other. Hence the private sector both needs and resists social

intervention.

2. The resource conflict: The conflict between the social and natural resources;
businesses protest against the restrictions to exploit the natural resources, but
simultaneously they need regulations in order to preserve the resources for current and
future demands. This conflict offers a definition for the “city limits” - the boundary

between a developed city and undeveloped wilderness (Campbell, 1996).

3. The development conflict. The most elusive conflict, which stands in between the two
above-named conflicts. When the property conflict describes the collision between the
economy’s ambivalent interest in collaboration with working people, and the resource
conflict is based on the economy’s ambivalent interest in creating a sustainable
framework for the natural environment - the problem in development conflict is in
doing both simultaneously. The core question here is how to create social equity and
care for the environment simultaneously, no matter what the economical state happens
to be. Campbell wonders how those at the bottom of society can get access to greater
economic opportunities if the environmental restrictions hinder economic growth.
Globally, environmental protection might slow down economic growth and increase
inequality between rich and poor nations. On a local scale, the development conflict
impacts the resource-dependent communities that are at the bottom of the hierarchical
ladder. Campbell (1996) concludes that economic segregation leads to environmental
segregation; the former when the resources are turned into consumer products, and the

latter when the spoils of production are placed back in nature.
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Figure 4. The planners triangle. Own illustration, based on Scott Campbell’s (1996) vision.

The planner’s triangle organizes the main conflicts between the societal sectors in a
comprehensive way. While the other theories are also involved in the analysis chapter, later
on, the triangular model is emphasized since it offers a way of viewing both the conflicts and
the sectors separately, and also as a complete unit seeking resilience. While the other
theoretical approaches in the chapter look at more abstract concepts, the planner’s triangle
gives a tangible approach to how a system can be perceived from different angles. In order to
explore the level of resilience in Longyearbyen and to answer my research questions about the
extensiveness and adequacy of the current plans, I have decided to look at how resilience
occurs in the three main sectors; social, environmental, and economic. This division helps me
to gain a better understanding of how the community of Longyearbyen as a whole is
experiencing climate change. Since climate resilience is an abstract and multi-dimensional
concept, it becomes more tangible when discussed through the three pillars upon which the
understanding of sustainability builds. Another reason for making this division is that
conflicts between the three sectors are inevitable, so grounding my analysis in Campbell’s
triangle (1996) and backing up the discussion with other theories help me to give a
comprehensive picture of how climate resilience and adaptive planning are constructed in
Svalbard. The three sectors together form a basis for sustainability, which can be seen as a
parallel concept to resilience. The difference is that sustainability looks at how the system can
function in the present without ruining future possibilities (Grant, 2020), while resilience is
more concerned with the system’s evolvement in the past, present, and future, thus covering a

longer period of time. Even though Campbell’s model originally focuses on interest conflicts
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in the field of sustainability, my intention is to modify the model and make it applicable in the
context of climate resilience. Building my analysis to this triangular framework and applying

it to my data interpretation help to maintain a red thread in the storytelling line of the thesis.

2.4 KEY TERMS

Some of the central terms used in the thesis can have different meanings depending on the
context. This section defines these terms and provides a tool for the reader to understand how

they are used in the context of my thesis.

ADAPTATION: The adjustment in natural or human systems in response to actual or
expected climatic stimuli or their effects, which moderates harm or exploit beneficial

opportunities (IPCC, 2007 as cited in van Buuren et al. 2013 p. 30)

COMMUNITY: In this thesis, the community consists of residents of Longyearbyen who are
not a part of organized groups. The community can be seen as a social unit in which the
members share a sense of place, which in this case is the town of Longyearbyen. The compact
size of the town, small number of residents, and the remote location all give the community
unique characteristics. Authorities, such as the Governor of Svalbard and other members of
the local government as well as organized groups of actors, such as Lokalstyre, are in close
interaction with the community and they are strongly linked to the decisions regarding the
community. However, in this context, the community consists of ‘ordinary citizens’ who look
at the resilience planning process from the outside, despite the fact that they can participate in

the discussions about the direction of the development.

ECONOMIC DEVELOPMENT CORNER: This corner includes stakeholders who have an
interest in developing and extracting resources in the area of Svalbard. The Svalbard Treaty
members have a right to claim resources in the area, and there are several state-owned
companies operating in the archipelago, one of the biggest ones being Store Norske
Spitsbergen Kulkompani (SNSK). There is also commercial interest in the archipelago,
mainly in the form of fishing and mining. New infrastructure is also being built in
Longyearbyen, and the Norwegian government has a strong desire to develop an attractive
living space especially for Norwegian citizens. Also, investors and businesses who have an

economic interest in Svalbard represent this corner.
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ENVIRONMENTAL PROTECTION CORNER: In the planner’s triangle model, the
environmental protection corner covers groups, individuals, and organizations who work for
the benefit of the environment. The corner consists of both active individuals, but also
organized groups and authorities, such as Lokalstyre, the Governor of Svalbard, the
Norwegian government, the members of the Svalbard Treaty. Also, the tourism sector tries to
become more environmentally friendly, and researchers are looking for new solutions to
preserve the nature of the archipelago. There is also Svalbard Environmental Protection Fund,
which acts as an economical instrument to protect the environment. The actual nature and all
living things in the archipelago also fall into this corner, since they are the ones whom the

human representatives are acting for.

RESILIENCE: The system’s ability to foresee, prepare for, and recover from a shock or

disturbance. In this thesis, the system refers to the social-ecological systems in Svalbard.

SOCIAL EQUITY CORNER: This corner consists of the residents in Longyearbyen, but
also policymakers such as the Governor of Svalbard, Lokalstyre, and the Norwegian
government have a role in the corner. The authorities and organized community members
monitor the well-being of the citizens and strive for creating platforms where the locals can be
heard. Also, laws and regulations ensure equal treatment, and they are put into practice
through the authorities. The corner takes the social perspective when addressing conflicts in

the usage of the property and the right to extract resources.

SPATTIAL PLANNING: Methods and strategies utilized by governmental agencies, with
possible cooperation with private stakeholders, to direct the distribution of activities in spaces

in different sectors.

STAKEHOLDERS: Becoming a stakeholder means having a certain position in the planning
process, to take part in decision-making in a particular context (see figure 5). An actor
becomes a stakeholder when a relationship is established between at least two actors, so that
information can be communicated between the two. Stakeholders thus exist for solving a
planning issue, but actors continue to exist as individuals even though they would be liberated
from their responsibilities as a stakeholder. Stakeholders can be representatives of one or

more corners in the triangular model. Individuals, who participate in the process of creating

25



climate resilience in Longyearbyen are considered as stakeholders in this case, and they
collectively represent mostly the social equity corner. The governmental representatives such
as the Governor of Svalbard and organized groups like Lokalstyre cover all the three corners
of the model, and their role is to facilitate discussions between the corners and see that
protocols are followed in the planning processes. Investors, Store Norske, the Norwegian
government, and all other actors who play a role in the decision-making processes of how to
develop infrastructure and finance actions in Longyearbyen represent the economical corner.
All creatures living in Svalbard and experiencing the changing climate represent the
environmental sector. Environmental protection is facilitated by organizations and initiatives
such as the Svalbard Environmental Protection Act, Svalbard Environmental Law,
Greenpeace, and individuals promoting the well-being of the local flora and fauna. The
decision-makers on the mainland, the members of the Svalbard Treaty, and organizations such
as the EU have their role in developing policies concerning Svalbard, and they can be

involved in all three sectors (see figure 4).

SUSTAINABILITY: In this case, sustainability is divided into three different sectors;
economic, social and environmental. Sustainability focuses on building the capacity of
existing systems and meeting the requirements of present development, while avoiding to
compromise future development and hindering the next generations’ aspirations to fulfil their
needs.

FRAMEWORK FOR GUIDING ACTIONS STAKEHOLDER HIERACHY RESPONSIBILITIES
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Figure 5. A diagram of stakeholders in Svalbard. Own illustration.
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3. METHODOLOGY, DESIGN & METHODS

This chapter explains more in detail which methodology and methods have guided this thesis.
The purpose of the chapter is to tell more about the chosen methodology, why qualitative
research is suitable for the purposes of the study, how the data has been collected and how the

study has been carried out.

3.1 RESEARCH DESIGN

This thesis focuses on case study research, where the main sources of information are
interviews with stakeholders representing both organized and non-organized members of the
community. | have conducted semi-structured interviews in order to gain more detailed and
in-depth information about climate resilience in Longyearbyen. Secondary data sources
consist of reports from the Norwegian government and the Governor of Svalbard, Lokalstyre,
and environmental experts. With the help of theories about climate resilience and adaptation
planning, the study aims to shed light on the current climate resilience policies, the
stakeholder structures behind decision-making processes and identify possible places for
improvement in planning for climate resilience. After collecting all the necessary information,
the study focuses on discussing the current planning strategies through a theoretical lens,
while also analyzing whether the current measures are sufficient when facing the disturbances

occurring from climate change.

3.1.1 PURPOSE OF THE STUDY & RESEARCH QUESTIONS

The reason for writing the thesis about climate resilience is that since the global society has to
face the consequences of climate change, there is also room to choose what the general
response to the upcoming changes will be. Since the term ‘resilience’ means to both endure
and recover from a shock, it suits well for my purposes to investigate what kind of a future
Svalbard is preparing for, and if the community is able to maintain the qualities which makes
Longyearbyen a vibrant and liveable town. The reason for writing about Svalbard comes from
my interest in the Arctic and curiosity about the special features in living in the high North;
such as extreme weather, scarcity of local resources, and remote location. The aim of the
thesis is to provide information and different perspectives about preparations for climate
change in Svalbard. Hopefully, the observations from the study will be able to contribute to

building climate adaptation in the future.
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The purpose of the study is to investigate how the community in Longyearbyen can prepare
for and recover from climate change-related challenges. Through interviews and content
analysis, the thesis seeks to understand what makes the community sustainable and resilient
when facing the climate crisis, what is the role of local people in resilience-related planning,
and what kind of potential improvements can be identified in order to increase resilience in
the community. There is some existing literature and studies about future challenges in the
environmental management of Svalbard, especially in a larger geopolitical and societal
context, and the amount of literature is growing. My study aims to summarise existing
knowledge and reflect upon the current situation of managing climate change in Svalbard
while giving new insights into the direction Svalbard is heading in when facing the upcoming
challenges. The thesis looks at current the level of planning, in the context of policies, since
the policies determine the course actions, while the actions are based on the plans. Hence, in
order to make a difference in how Longyearbyen is currently gearing up for climate change,
the whole chain of events from a policy framework to strategy, plans, and finally actions,
ought to be examined. This approach has also guided my choice of research questions since
my intention is to understand the current level of resilience and how resilience planning is
being carried out, while also analyzing the adequacy of the plans. The comprehensiveness of
the policies and plans indicates how well the wide range of climate change-related issues are
addressed, whether the most important tools for preparing for climate change are covered and
if some relevant aspects in climate change adaptation have gone unnoticed. The research
questions are following:

» Which key policies and plans concerning Longyearbyen currently address resilience and to
what extent was the community involved in the planning?

* How comprehensive are the current climate resilience policies and plans from the viewpoint of
environmental experts and the community of Longyearbyen?

3.1.2 THEORY

The theory chapter of this thesis consists of theories about climate resilience in spatial
planning and adaptive planning. The theory section investigates how the social-economical
sector is influenced by climate change. The section also looks into the roles of different
stakeholders in order to give a better insight into the hierarchical ladder behind the planning
processes. | have done comprehensive literature searches and reviewed both planning-

oriented studies of general importance and arguably of relevance to my case. On top of
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careful investigation of the theoretical background, I have applied literature in my study

which concerns especially Svalbard.

3.1.3. LIMITATIONS

The current Covid-19 pandemic has complicated the data gathering and planning of the study.
Due to travel restrictions, it was not possible to follow the original plan to do interviews in
June. The summer holidays further complicated the data gathering process since a lot of
people are unavailable for doing interviews. Ideally, more interviews with different
community representatives and authorities would have been conducted, but given the
circumstances, it was not possible. During the writing process, some prioritization in terms of
the focus of the thesis and the amount of gathered data had to be made, due to the limited
timeframe and the length of the thesis. Until this early summer, my intention was to do a
comparative study between the Finnish Lapland and Svalbard, but since there were
uncertainties in the data gathering process and my time for fieldwork was shorter than the
initial plan was, I decided to focus on one case and put my efforts into studying
Longyearbyen on a more detailed level. Since I decided to write my thesis alone, the study is

not as extensive as it might have been if there were more people sharing the work.

3.2 QUALITATIVE RESEARCH

The thesis focuses on investigating climate resilience in Longyearbyen. Qualitative research is
suitable for my purposes since my intention is to perform an in-depth study of climate
adaptation and resilience planning in Longyearbyen. According to Creswell (2009),
qualitative research enables the researcher to gain a better understanding of the social
phenomena and make sense of the roles of the stakeholders in a given context, which in this
case is building a more resilient community. Qualitative research builds on the investigation
of how a certain phenomenon is constructed and developing a theory based on the findings
related to the phenomenon. The researcher also uses a theoretical lens extensively which has
an influence on how the data is being analyzed and what kind of research questions are asked.
Qualitative research can be particularly useful if the topic is new or there are relatively few
studies about the topic, or if existing theories are not applicable with a certain sample or
group during the study (Morse, 1991, as cited in Creswell 2009, p.35). Morse’s argument

supports the reason for conducting this study, since there are relatively few studies about
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resilience planning in the Arctic, especially in the context of Svalbard. According to Creswell
(2009), qualitative research looks at social relations, which is relevant for my study since I
will be looking at the level of community participation, how the insights of different
stakeholders play a role in the decision-making in climate resilience discussions and how the
governance structures affect which actions are taken in adapting to climate change. The study
will also describe the social relations through the hierarchical ladder of the stakeholders

participating in resilience-related planning.

3.3 CASE STUDY METHODOLOGY
This thesis is based on a case study of Longyearbyen, Svalbard. Case study methodology

allows me to dig deeper and get a more profound understanding of the observed phenomenon
(Rashid, 2019). In this case, the phenomenon covers the state of climate resilience in the town
of Longyearbyen. According to Yin, case study methodology can be particularly useful when
answering ‘how’ and ‘why’ questions, when the researcher has little or no control over the
studied phenomena (Yin 2015, p.55). “The core of a case study is that it tries to shed light on
a decision or set of decisions: “why they were taken, how they were implemented, and with
what result” (Schramm, 1971, as cited in Yin, 2015 p.86). The idea of the study is to gain
more insight and a deeper understanding of climate resilience and adaptation planning, which
are more from the abstract end of the scale in terms of phenomena. Since the central
phenomena of the thesis are conceptual, the researcher has little control over them, which
makes case study methodology a well-suited approach for the purposes of this thesis. Also,
the aim is to understand the level of resilience in one particular place, so doing a case study
lets me investigate the special characteristics of climate resilience in the particular context of
Longyearbyen. Another reason for choosing case study methodology is that the studied
phenomena and the context are closely connected (Yin, 2015). In this case, climate resilience
and adaptation planning are relevant concepts when preparing for climate change, and
Svalbard is one of the most rapidly warming places on the globe. Hence, the case is tightly
linked to the context, as it is evident that climate change and developing climate resilience are
essential topics to address in the context of Longyearbyen. In order to gain a better
understanding of how the level of climate resilience looks like in Longyearbyen, I have
divided the investigation of the case into three sectors according to the planner’s triangle

(figure 3). This division helps me to gain a deeper understanding of how climate resilience
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shows across the three sectors, and further assists me in constructing a case about climate

resilience policies and plans appear in a real-life context.

3.3.1 DATA SOURCES

Primary sources of data are interviews with representatives from organized groups such as
Longyearbyen Lokalstyre and the Svalbard Social Science Initiative. The interviews give
deeper insight and new information, which can help me to make connections between the
studied phenomena. Some perspective from the non-organized stakeholders' side comes from
an interview with a guide and tourist company owner living in Longyearbyen and from a
book written by a local journalist who has lived in Svalbard for a decade, Line Nagell
Ylviséker. She has written a book, Verda mi smeltar (2020), with a detailed description of the
experiences of living with climate changes in Svalbard and how it shows in the daily lives of
the people. Some authors, such as Kaltenborn, Rega et al., van Buuren et al. and Olsson et al,
have a more significant role compared to other voices in thesis, due to their extensive and
informative research papers, which have helped me to gain a better understanding of the
current situation in Svalbard and Arctic in general. Other sources of information are websites
and articles related to climate change adaptation, resource conflicts, and resilience building in
Svalbard, which have further assisted me in constructing a more comprehensive thesis and

given me new thoughts and ideas during the writing process.

The secondary data sources are reports from Longyearbyen Lokalstyre, Governor of Svalbard,
the Norwegian government as well as environmental reports concerning Svalbard, such as the
report Climate in Svalbard 2100 (2019). These reports have allowed me to gain detailed
information and a more profound understanding of policies and planning in the context of
Svalbard. I consider these reports as liable sources of information since they have been
published by authorities, they are based on scientific facts, and the observations are made by

professionals.

3.3.2 INTERVIEWS

For primary data collection, I have conducted semi-structured interviews with different
community representatives. By doing semi-structured interviews, I was unable to mix closed-
and open-ended questions, accompanied by how and why questions. By asking some

predetermined questions but leaving space for spontaneous exploring of the topic, semi-
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structured interviews provide the advantages of both structured and unstructured interviews
(Pollock, n.d). Adams (2015) explains that semi-structured interviews might require more
effort, but in the end they are very valuable considering the number of insights and
information gained from the interviews. Since semi-structured interviews are time-consuming
due to planning, conducting the interviews, transcribing, and analyzing the content, it is also
challenging to conduct a huge number of such interviews. Since the amount of interviews
tends to be more limited, getting accurate information about a larger phenomenon of being
able to make broad generalizations is not realistic. However, semi-structured interviews are
highly useful when the aim is to gain understanding about the necessity of the research,
identify additional issues regarding the topic, and maintain flexibility in the data collection
(Adams, 2015). Semi-structured interviews suit well for my purposes since I wanted to gain
more specific knowledge about how some of the community members experience the current
planning measures in terms of climate change, but I was also able to gain information that I

was not aware of [ was missing out on.

The first interview was conducted on the 14th of July, with Person 1. S/he works at the
department of planning and development at Longyearbyen Lokalstyre. From her educational
background s/he is a surveyor, and s/he has competencies in planning, property right as well
as mapping. Person 1 has worked and lived in Longyearbyen between 2000 and 2008, and

after ten years in the mainland, she moved back to Svalbard in 2017.

Person 2 who was interviewed on the 27th of August is an owner and a guide at a tourist
company in Svalbard. S/he has lived in Longyearbyen for 11 years and is an active member of
the community, taking part in political decision-making and keeping himself/herself up-to-
date on changes and plans concerning Svalbard. Since s/he also works as a guide, s/he has a

chance to educate and influence the visitors coming to experience Svalbard.

The third interview was done on the 30th of August with Person 3, a member of the Svalbard
Social Science Initiative (SSSI). S/he is studying the environmental and socio-economic
changes in the Arctic. Person 3 has extensive knowledge about how climate change impacts

the community of Longyearbyen.
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3.3.3 CONTENT ANALYSIS

Content analysis is a useful research tool when the intention is to analyze the meaning and
connection of particular words and concepts. Content analysis can be applied to several
different types of data sources, such as interviews, books, and documents. The reason for
using content analysis as a tool is that it enables the researcher to reveal patterns and identify
the intentions of an individual or a group. Content analysis also allows a qualitative approach
(Macnamara, 2018) and according to W. Lawrence Neuman (2006, p.323), “there are
qualitative or interpretative versions of content analysis”, which is suitable for my purposes.
The advantage of using content analysis is that it can complement other methods, such as
interviews, and thus act as a powerful tool when examining, for example, trends over a longer
period of time (Krippendorft, 1980). Utilizing content analysis helps me to bring in
knowledge from textual data sources, and thus build a study with several different data
sources which can be analyzed together in order to identify patterns. I have applied content
analysis to the planning documents from Lokalstyre, research reports about climate change in
Svalbard, and governmental publications about policies and planning strategies concurring
Longyearbyen. After collecting data from books, articles, and research papers, I carefully read
through the literature, while taking notes and assembling the most relevant information for the
purpose of my thesis. When I had conducted my interviews and done extensive literature
reviews, I started sorting out my data according to the main topics of the thesis. I started
finding connections and conflicts between the three corners of the planner’s triangle. I looked
at interest conflicts between the corners and found different voices and opinions of the
stakeholders when I was arranging my data into cohesive chapters. I analyzed my through the
theoretical lens and discovered patterns and links between the theoretical models and the data

I collected.

4 CLIMATE RESILIENCE IN LONGYEARBYEN

In this chapter, I take on the analysis of my primary data sources which are the interviews I
have conducted. I am also doing a content analysis of my secondary sources which are

academic papers, research articles, and books. I am looking at the data sources through my
theoretical lens and providing my observations and notions of the gathered material. In this

chapter I am looking to answer my research questions /) Which key policies and plans
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concerning Longyearbyen currently address resilience and to what extent was the community
involved in the planning? 2) How comprehensive are the current climate resilience policies

and plans from the viewpoint of environmental experts and the community of Longyearbyen?

I have divided the analysis into three subchapters which show the three perspectives of the
three corners from the triangular model. I am looking at the data first through an
environmental protection perspective, then move on to analyzing the economic characteristics
of resilience planning and adaptation policies. To answer my research questions, I will offer
information about how the experts are experiencing the current policy and planning measures
and if they think that the police and plans are sufficient. Towards the end of the chapter, I
analyze the collected data from a social resilience perspective and provide insights into how
the current planning situation looks from the side of the non-organized members of the

community.

From a more general viewpoint, building climate resilience in Svalbard is largely guided by
the Svalbard policy objectives, which are 1) Consistent and firm enforcement of sovereignty,
2) Proper observance to the Svalbard Treaty & control to ensure compliance with the Treaty,
3) Maintenance of peace and stability in the area, 4) Preservation of the area’s distinctive
natural wilderness and 5) Maintenance of Norwegian communities in the archipelago. To me,
the key aspects of the policies are continuity and predictability. Predictable administration of
Svalbard works parallel with the central goals while providing security for the population and
increasing stability in the region. On the other hand, I think that striving for stability might
increase vulnerability since a static framework leaves less time to react to an unexpected

event (see chapter 2.2.).

A challenge in developing new climate adaptation approaches and testing innovative solutions
is the timeline from ideas to action in the planning sector. As Person 1 (Interview, 14th of
July, 2021) explains, since the development plans need to be discussed with authorities and
local representatives, there is usually a minimum of one year planning cycle, which in my
perspective gives less time to react to unexpected events. Person 1 tells that while the plans
are not very flexible, there is a purpose to it: the development plans need to be based on facts,
which are the result of several reports coming in. I find it relevant that the plans are based on

scientific knowledge, but I can also observe that the slow planning cycle might include
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outdated information and some relevant information can still go unnoticed. I agree with
Person 3 (Interview, 30th of August, 2021) who claims that regulations and standardized
procedures help people to orientate themselves, but then again, the planning processes might
not be as rapid as they could be. Also, I claim that ensuring a democratic decision-making
process increases the citizens’ trust in authorities when they feel like they can influence the
planning processes. However, | also identify a collision between the theories about building
adaptation planning and the current planning ideologies in Svalbard. The current models are
based on facts and the planning cycle is relatively slow since the plans are rather
comprehensive, but the general desire of the theorists (Hovelstrud et al., 2020; van Buuren et
al., 2013) asks for plans and strategies which can quickly be turned into actions when
necessary. It is not only the timeline but also the more comprehensive structural renewal that
is shaping the planning processes. Person 3 (Interview, 30th of August, 2021) explains how
the shift from a coal mining settlement towards a more evolved and regulated 'municipality-
like' place has affected the planning in Svalbard. From my viewpoint, there is a fine balance
between having enough regulations, so that non-experts can understand the planning

framework, without making the setup too rigid and ready-made.

In analyzing reports from Lokalstyre (2017a; 2017b) and data from my interviews, I find it
relevant to note that there appears to be a continuous feedback loop in the process. The
feedback loop goes between reports from the state of a system, plans to improve and develop
the system, and finally turning the plans into actions and evaluating the process. As Person 1
explains, the feedback loop has to maintain a certain structure, and it takes time to go through
the whole chain of events, discussions, and decision-making. These observations tell that the
theories about resilience are much more complex when they are applied to real-world
scenarios. According to Person 1, Lokalstyre is adjusting future development plans after the
worst-case scenario, which is described as the highest emission rate in the Climate in
Svalbard 2100 report, indicating 10 degrees warmer air temperature (NCCS, 2019). From my
perspective, aiming for the maximum amount of preparedness is better than aiming too low,
since it is easier to cut down on extra resources than obtain new ones on short notice. Then
again, more resources and more extensive preparations require more finances. But since the

trust of the locals towards the authorities is already shaken, and the Norwegian government is
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eager to invest generously in the archipelago, I see room for reaching towards a high level of

preparedness.

4.1 ENVIRONMENTAL PROTECTION

This chapter covers the environmental protection corner of the triangular model and explores
extensively how climate resilience shows in environmental protection in Svalbard. In the
chapter, climate resilience is observed from an environmental viewpoint, while looking at the
type of policies and plans which aim to minimize the impact and help nature recover from
climate change. The chapter provides answers to both research questions from an

environmental perspective.

From my viewpoint, the environmental sector has the most straightforward connection to
climate resilience, since there is a direct causal relationship between the changes in the
climate and the environment seeking ways to adapt to these changes. According to the
Government, environmental protection has been one of the overriding policies guiding the
actions in Svalbard. The aspiration to preserve the vulnerable nature in the archipelago is also
a result of the Svalbard Treaty, which obligates the members to respect the environment. Even
though Svalbard offers unique settings for environmental research and the nature-based
tourism industry, the activities need to be balanced out with the environmental protection
requirements. Currently, 65% of the land area and 87% of the territorial sea is protected
(Norwegian Ministry of Justice and Public Security, 2016). Due to new development plans, in
the forms of commercial cabins and facilitating vessel disembarkation, more extensive
management actions are required from the authorities to ensure a sufficient level of
environmental protection. The authorities are investing resources and effort into creating a
better dialogue with the visitors in order to provide a deeper understanding of the protection
(Norwegian Ministry of Justice and Public Security, 2016). Even though the government has
ambitious plans to protect the environment, I find a mismatch between the current policy
objectives and the environmental and socio-political realities. From my viewpoint, the
environmental policies of Svalbard aim for ambitious goals and extensive measures to protect
nature, but the goals are not fully in alignment with the economic development plans. I have
observed that the environmental legislation in Svalbard is debated in the context of how it

restricts or hinders economic development. I find another difference between the planned
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strategies for development and the actual direction where Svalbard is headed, which is the
nature of the world: the strategic plans promote predictability and stability, but in reality, the
changes Svalbard is facing are characterized by unexpected and variable outcomes. Striving
for stability under changing circumstances can be problematic in terms of the outcomes of the
adaption plans; increasing stability can add vulnerability to the system, which means that the
planners might benefit more from understanding the dynamics of the system and focusing less

on details (Folke et al., 2002).

When more knowledge about climate change has been gained, and the vulnerability of the
ecosystems has been recognized, new studies show that climate change is the most significant
threat to the species and ecosystems in Svalbard and the whole Arctic region. IPCC (2019)
points out in their latest report that the risk of significant, long-term changes is considerably
high in the Arctic region. From the data, I can constitute that where climate change is
happening most rapidly, species will disappear when their habitats are reduced. There are no
real winners in the battle against climate change - even though a longer ice-free period allows
maritime traffic to continue longer, a lot of species like the polar bears and ringed seals suffer
from the loss of the sea ice. Ylvisaker (2020) points out that since the protection of the polar
bear has lead to an increased bear population, the bears are moving closer to inhabited areas
and the encounters with the bears are more frequent, which poses a threat to the people and
the bears. Ylvisdker (2020) sees a conflict between the government's wishes to welcome more
Norwegian families and increase tourism, with the simultaneous policy of protecting the polar
bears which are the climate icons of Norway. I agree that it seems contradictory to invite more
visitors and new residents to the archipelago when one of the main objectives is to protect the
bears and other creatures living in Svalbard. The restructuring process of Longyearbyen
possibly leads to increased activities and also increased traffic; to maintain balance, future
management of local activities must take into account the species and habitats which suffer
the most under the pressure of climate change (Norwegian Ministry of Justice and Public

Security, 2016).

From my perspective, a major environmental paradox can be found in Svalbard: the
archipelago is amongst the most rapidly warming areas in the world, but simultaneously the

carbon dioxide emissions caused by the housing in Svalbard is significantly higher compared

37



to the global average: the CO2 emissions per resident in Svalbard is 75 tons, while the global
emission rate per person is 4,8 tons (Ylvisdker, 2020). The most important factors causing
high emissions per individual are coal-powered energy production, flight traffic, and the fact
that there are so few residents sharing the emissions. When the average carbon footprint of a
resident is 15 times bigger than the global average, I find it difficult to justify why operations,
such as tourism, should be scaled up. Since close to all operations in Svalbard can be
considered unsustainable, it raises the question, what is the maximum capacity the town can
facilitate in terms of development and the number of residents, so that the environment is not
damaged too extensively. | see another noteworthy point in the fact that nature always seeks
balance, and can recover if only left alone. From an environmental perspective, the flora and
fauna of the archipelago can only tolerate a certain amount of stress and changes, before their

capability to adapt comes to a limit and the damage becomes permanent.

The threats and environmental risks concerning Svalbard have been examined and reported by
Lokalstyre (2017b) in a ROS-analysis (Risiko- og Sérbarhetanalyse). Due to the vulnerability
of the archipelago, several factors can jeopardize the safety of the people and the stability of
nature. According to the ROS-analysis, the following risks concerning Longyearbyen can be
identified: the likelihood of avalanches increases when the precipitation levels are growing,
the erosion near the Longyearbyen river threatens the nearby infrastructure, the density of
wooden houses may be hazardous in the case of fire, also flooding and excess water under
buildings may harm the constructions and permafrost in the area. To respond to these possible
threats, there are several policies and plans developed to minimize the impact. I can see that
there are several high and low-risk factors, some of which can cause unexpected harm on
short notice, such as a fire or an avalanche, while other risks are slowly developing, such as
thawing permafrost and eroding riverbanks. I argue that preparation and preventive methods,
such as establishing conservation areas and national parks, restricting human activities, and
decreasing pollution alongside emissions give the environment a better chance to cope with
the changes caused by global warming. With increasing temperatures, erosion, retreating sea
ice, and thawing permafrost, the flora and fauna are already facing massive obstacles, but the
external pressure can be relieved at least to a certain extent when environmental protection

measures are comprehensive and strict enough.
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4.1.1 REPLACING COAL WITH RENEWABLE ENERGY SOURCES

The general level of activities in the mining operations in the archipelago is declining.
Currently, SNSK operates only one mine, Mine 7, which produces 150 000 tons of coal in a
year, of which 20% is used to keep the Longyearbyen power plant running and the rest is
shipped to Germany for the metallurgical industry. Even though a new coal mine was opened
in Svea’s Lunckefjellet, the activities were shut down a few years ago, and the whole area is
assigned to be restored so that the environment can recover to its natural state (Grydehoj &
Grydehgj, 2012; Ylviséker, 2020). Instead of using the equipment for mining coal to help to
manufacture solar panels and electric cars, the equipment is used in creating more extensive
emissions when mining brown coal elsewhere. For me, it seems highly contradictory that a
source of pollution would be shipped to another place to create even more emissions.
Ylviséker (2020) constitutes that shutting down mining activities in Svea is mostly symbolic

politics; coal mine operations are not good for the image, no matter what the coal is used for.

When the mining activities are planned to shut down, new sources of energy need to be found.
I have discovered from my data that the overall energy consumption of the town is significant,
which requires the usage of close to the maximum capacity of the power plant. Since the
maintenance costs are considerably higher in the Arctic, the government does not support the
idea of rapid growth and development which would quickly increase energy consumption.
Even though the power plant’s life-cycle is being extended with renovations and upgrades
have been made to decrease the pollution caused by the power plant, the carbon dioxide levels
produced by the power plant are relatively high in comparison to the produced energy. If
Svalbard wants to avoid importing coal to the archipelago, rapid actions are needed to
develop well-functioning alternatives for energy supply, says Bjorn Holsen from Statkraft
(Statkraft, 2018). From what I have learned, it is very challenging to come up with better
solutions since even renewable energy sources have their downsides. For solar panels, there is

no daylight for three months and wind power might be potential but the turbines can disturb

the wildlife.

Potential renewable energy sources are a gas-fired power plant based on liquid natural gas, a
thermal power plant based on pellets, and gas power combined with solar power. I agree with

Holsen who points out that the remote location of the archipelago and limited opportunities
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for independent energy production in Svalbard are significant challenges. According to the
report, Svalbard will not able to rely solely on local energy production, which is why gas and
pellets can be shipped from the mainland. A possible future solution would be to generate
electricity with wind power in Finnmark and produce hydrogen, but the technology is still
fairly expensive. From these notions, it seems to me that no low-cost energy solution for
Svalbard is currently in sight. The report does not include all the possible options for energy
production, which still leaves room for innovating local renewable energy solutions in the

future (Statkraft, 2018).).

4.1.2 SAFETY MEASURES AND DISASTER PREVENTION

I have discovered that the environmental changes in the archipelago, like in other places of
the Arctic, increase the likelihood of heavy floods, avalanches, more extreme weather
phenomena, and bigger storm surges because of rising sea levels (see chapter 2.1). Due to the
new kinds of challenges caused by the climate crisis, the infrastructure such as roads,
buildings and ports are more exposed to external stress. Climate change adds the vulnerability
of the already scarce infrastructure in the Arctic, which calls for action in the form of

upgrades and adaptation strategies.

Based on my data, it is evident to me that one of the pressure points of emergency operations
in Longyearbyen has been the avalanche of 2015, where two people were killed. Despite the
Governor of Svalbard being in charge of the rescue operations, and getting assisted by a
designated emergency preparedness council, [ have observed that the system has not been
functioning properly. I discovered that the residents in the avalanche danger zone were not
fully aware of the risks associated with the area (Ylvisaker, 2020), and despite the previous
warnings from experts and the upcoming storm, the area was not evacuated in time. I
acknowledge that the reaction time and sensitivity in taking evacuation measures have
probably improved after the disaster, but with bigger storms and more precipitation, some
unexpected disasters might still occur. Based on the data, the emergency preparedness council
and other actors involved in disaster management had enough capacity to react to the
upcoming avalanche, yet people were not evacuated in time. Person 1 tells that the general
atmosphere after the avalanche had a sense of concern and fear, but due to the population

turnover, the ones who experienced the avalanche moved away and got replaced by new
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residents who did not share the same concern. Person 3 (Interview, 30th of August, 2021)
confirms that the events have left a mark in the minds of the locals, and some people have
started to fear the mountains and stormy weather. Perhaps the biggest issue here is that these
people have a subjective experience of being unsafe in their living environment. Since 1992,
there have been reports about the avalanche danger in the residential area of Lia in
Longyearbyen (Ylvisaker, 2020). At the beginning of the 21st century, the authorities were
informed by the climate reports which were indicating warmer winters and heavier snowfall,
leading to an increased risk of avalanches in the Longyearbyen area. During the time, it was
unclear whether Lokalstyre or the landowner, SNSK, should be held responsible for the
preventative actions (Ylvisaker, 2020). Hence, I can observe the authorities were lacking
coherence in a crucial situation where they should have had clear roles in preventing and

navigating the avalanche of 2015.

According to a general plan for avalanche prevention, published by Lokalstyre in 2020, new
measures have been planned to prevent the fatal disaster from 2015 happening again. More
extensive danger zones have been defined, avalanche fences have been built on the nearby
mountain of Sukkertoppen, and iron nets have been installed in the valley of
Vannledningsdalen to prevent slush and mudslides from entering the town of Longyearbyen.
The data also shows that 13 new rows of avalanche fenced are under construction, and an
extensive moat is being built in Lia which was the area the avalanche destroyed in 2015
(Lokalstyre, 2020). Other measures in disaster prevention have been the general risk and
vulnerability (RAV) analysis by Lokalstyre, which includes mapping, systemizing, and
assessing the probability of unexpected events in Longyearbyen land use planning
(Lokalstyre, 2020). To contribute to research, societal safety, and emergency preparedness,
while taking into account the Arctic framework and climate adaptation strategies, the
government has established a new Arctic Safety Centre in Longyearbyen (unis.no, n.d.). My
observation is that there are a lot of plans and physical implementations to ensure the disaster
does not happen again. Then again, Person 3 points out, that the extensive measures can also
be seen as a way to assure the locals about the safeness of the place, which I see as an
interesting viewpoint. “— there's no data that shows that if you demolish enough houses and
you put up enough fences that people will actually feel subjectively safer” (Person 3,

Interview, 30th of August, 2021). On the other hand, in my opinion, the notion is in alignment
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with the fact that the climate models are inaccurate and that it is highly challenging to predict
the true magnitude of any upcoming disasters (chapter 2.2) which is why the authorities are

taking action according to their best judgment.

I have discovered from the data that the government’s priority is to reduce vulnerability, so
that society is better equipped to handle incidents and crises while quickly restoring societal
functions if unexpected events occur. In recent years, both prevention and response to the
crisis have been improved in Svalbard, but the development of emergency preparedness is
seriously challenged by the geographical location of the archipelago. After the severe disaster
has already impacted the communities in Svalbard, it seems relevant from my perspective to
invest resources in improving the weak points of the current security measures (see chapter
2.1). Person 1 highlights how lucky Svalbard is to receive external help and gives an example
of a community in mainland Norway where they had to wait 10 years before any actions were
taken after a fatal mudslide. I acknowledge that external funding gives the community more
freedom to develop infrastructure and plan for preventive measures when the environment is
changing. When reflecting upon the planning cycle in Svalbard, after the avalanches in 2015
and 2017, some short-term solutions were provided when clearing up the avalanche sites, but
even in the summer of 2021, the prevention measures were not fully completed. To me, this
raises questions about the sufficient flexibility of plans, and the ability to respond rapidly to

sudden events which require immediate attention.

René Walser, the development leader for building the new avalanche-prevention fences,
explains that everything is over-scaled and calculated for much greater forces than what is
needed. I can see a parallel here to the plans of Lokalstyre, where they aim to prepare for the
worst-case scenario (p.36). Walser explains, that this is the first time they are working with
avalanche prevention fences after a fatal accident has already occurred; normally they are
doing preventative work after an avalanche has happened, but before anyone has been injured.
I also find it alarming that the actions came first after the event occurred, despite the existing
data that the risk of avalanches is high in the area. Since Longyearbyen Lokalstyre
participates in civil protection through land-use planning (Norwegian Ministry of Justice and
Public Security, 2016), to me this raises the question of why adequate actions were not taken

previously? Walser also points out that if the fences had been there before the avalanche
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happened, the houses would still be standing today (Walser, as cited in Ylviséker, 2020, p.
54).

5.1.3 IMPROVING WASTE MANAGEMENT AND REDUCING POLLUTION
As the reports from Lokalstyre and the climate scientists have shown, pollutants can be found
in the ocean, the ground, and in the air around the archipelago (Lokalstyre, 2017a; Lokalstyre,
2017b; MOSJ, n.d.). Some flora and fauna are significantly affected by the long-range
transported pollutants, such as PCBs, although the general trends appear to be downward. The
reduction of pollutants measured in the Arctic is mainly due to the restrictions concerning the
production and use, while concentrations of non-regulated chemicals are rising globally
(Norwegian Ministry of Justice and Public Security, 2016). Marine littering and microplastics
around Svalbard are a growing concern. On an annual basis, the Governor of Svalbard gathers
local people to pick up trashes and clean up the beaches to make the place safer for animals
and more attractive to people (Norwegian Ministry of Justice and Public Security, 2016). I
find it concerning that the flora and fauna are already severely challenged by the changing
environment, but human actions taking place in the archipelago and also further away put an
even heavier load on the nature of Svalbard. Surely it is positive to encourage locals to

participate in cleaning operations, but the majority of the waste still floating around in the sea.

Despite the efforts to reduce pollutants, more emissions and generation of waste can be
anticipated when the level of activities is increasing in Svalbard which means more traffic,
more extensive infrastructure, and more extraction of the natural resources. The magnitude of
the impact on the environment is largely defined by the rules and regulations concerning land
use, energy efficiency, traffic, waste management, and emissions. According to new studies,
the impact of the local emissions is considerably bigger than previously thought, which is
why the government wishes to get the local sources of pollution under control. To me, this
notion is in alignment with the fact that the local carbon footprint is significantly larger
compared to the global average. Hence, despite the small size of the community, I find it
relevant to consider how the human-related pressure on the environment can be reduced. The
magnitude of the environmental threats caused by pollution remains uncertain since pollution
occurs from diffuse sources such as soil contamination and waste disposal. From my

viewpoint, another alarming fact in present-day environmental protection measures is that
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there is no sewage system in Longyearbyen, which naturally has an impact on Adventfjorden
when sewage water is discharged into the fjord. Lokalstyre has responsibility for establishing
and managing a sewage treatment station in Longyearbyen. Lokalstyre also has plans for
improving the waste management and recycling protocols in the area by establishing new
recycling stations and proving more efficient ways to reuse materials (Norwegian Ministry of
Justice and Public Security, 2016). Person 1 (Interview, 14th of July, 2021) explains that the
future visions for waste management in Longyearbyen include building a recycling center and
facilitating local reuse where furniture and other items can be relocated. The reason for
investing in local recycling and reducing product transport from the mainland is to cut down
on the overall amount of waste. Burning waste is regulated in the Environmental law, and
importing materials for the mainland increases emissions. I agree with Person 1 that the

optimal approach would be to minimize importing unsustainable products to the archipelago.

4.1.4 PROVIDING INSPIRATION FOR CLIMATE ADAPTATION

On top of the increased interest in resource extraction in the Arctic, the rapidly occurring
climate change sets Svalbard in another kind of spotlight. I resonate with the idea that the
archipelago can be seen as a stage for displaying the effects of climate change. Both Person 2
and 3 see an opportunity for Svalbard to become a laboratory, not only for investigating the
impact of climate change but to display how climate change can be coped with. I agree that
Svalbard has a chance to be upfront in showing how climate change can be treated in a
beneficial way. Continuing the vision to put Svalbard in the frontline of climate adaption
planning, the local politicians are hoping that Longyearbyen would promote renewable energy
and take a role as a pioneering testing platform for new technology (Ylviséker, 2020). I argue
that the world-class research and actively participating community have a lot of potential in
testing out new strategies of how the changes in the environment can be adapted to. I also
think that the small size of the community and the area of operation help with the
experimenting since the implementations do not require as large-scale development as in a

bigger city.

I can observe that environmental protection is possibly the most important sector in the
resilience discussion, due to the strict policies to protect nature and a great number of

resources are allocated to improve the environmental conditions in the area. The community
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is making an effort to reduce waste and pollution while striving for a transformation towards
an overall more sustainable town. Even though some conflicts remain, such as the debate
about resources, I can see that the Norwegian government has clear intentions to take care of
the vulnerable nature of the archipelago through policies, restrictions, and even physical

implementations.

4.2 DEVELOPMENT & ECONOMICAL INTERESTS

This chapter analyses what kind of development plans have been established in order to make
Longyearbyen more resilient and what is the level of preparedness when facing climate
change from an economical viewpoint. The chapter explains which conflicts and difficulties
hinder the current development measures and how the economical sector is involved in the
resilience and climate change adaptation debate. This chapter explores the first research
question about key policies and plans addressing resilience in Longyearbyen, from the

economical sector’s perspective.

4.2.1 RESPONSES TO CURRENT CHALLENGES

From my data, I have discovered that there are several development projects planned to take
place in Longyearbyen, but the special regulations applied from planning in Svalbard restrict
the planned actions. In general, developing infrastructure in protected areas is not allowed
(Norwegian Ministry of Justice and Public Security, 2016). The archipelago is characterized
by wide areas of untouched wildness, with few exceptions surrounding the inhabited locations
and mines. The development of infrastructure is further limited by the Svalbard
Environmental Protection Act, which states that residential areas and business activities
should be located in the land-use planning areas. The Svalbard Environmental Protection Act
can also be applied to areas outside the established settlements so that the level of restrictions
depends on the type of activity: for instance, exploratory drilling for minerals must take into
account the whole impact of the actions in the long and short term. I can see difficulties in
accessing the resources in the area without risking the environment. Especially large-scale
operations such as establishing oil rigs can have severe, long-term negative impacts in case of
an accident. Also, the Svalbard policies are built upon the notion that environmental
protection should always be prioritized before economical interests (Svalbard Treaty, 1920).

Decisions to allow potentially harmful activities will be evaluated individually, based on the
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restrictive practice at the time and on the aspiration of preserving the extent of wilderness in
Svalbard (Norwegian Ministry of Justice and Public Security, 2016). Especially the natural
areas which have been identified as vulnerable are under strict regulations in terms of new or
expanded development activities. I have observed from the data that each land-use planning
area has a planning authority that takes care of the ongoing planning duties and makes sure

that plans are followed up.

Lokalstyre (2017a; 2017b) tells about the development plans in Longyearbyen. The report
states that for instance Hotellneset, which currently facilitates storage and industrial activities,
will be transformed into a business hub. Other targets of investigation have been expanding
the areas for dog yards near Longyearbyen, increasing accessibility for non-motorized
vehicles, establishing a skiing slope on Sukkertoppen, and developing the infrastructure in the
harbor areas. From my viewpoint, all of these plans might increase the social resilience of the
community, but since the vulnerable nature is the arena where the development plans are
turned into actions, there might be unpredictable negative consequences for the nearby flora
and fauna. From my observations, the future development of Longyearbyen asks for
improving the capacity of the town. On top of the delicate nature, some of the key
components for a functioning town are also threatened. Even though the current freshwater
supply from Isdammen is sufficient, it is also vulnerable since there is only one water source.
Getting enough water from extinguishing a fire is problematic since many of the areas, such
as the town center, are not within the range where water can easily be transported to

(Lokalstyre, 2017a).

In terms of building and updating the existing infrastructure, Lokaltyre (2017a) has plans to
develop energy-efficient and safe housing in the Longyearbyen area. Many of the existing
houses need to be renovated and replaced by buildings that correspond better to the modern-
day energy efficiency standards. Due to the mapping of the danger zones, the areas identified
as safe for developing new infrastructure are limited. The current housing structure has been
favoring small apartments Lokaltyre (2017a), which from my viewpoint is not in alignment
with the government's plans to make Longyearbyen attractive to families. I argue that
transforming the housing sector towards safer and more attractive living standards is essential

in order to reach the goal of having a liveable and varied community in Longyearbyen:
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currently the town is unable to provide satisfying housing and answer the demands of the
housing market, which increases the turnover rate of the population and shortens the residents

time of stay in Longyearbyen.

I have observed that alongside the development plans and ROS-analysis, Lokalstyre (2017a)
has also made consequence evaluations about the impact of the planned actions. First of all,
the nature in the planned development area might suffer and the biodiversity might decrease.
Also, cultural heritage sites can face negative consequences after development measures and
modern-day buildings contrasted with old constructions affect the aesthetic of the place. I
have identified that the heart of Longyearbyen is the town center, which currently does not
utilize the full potential of the area, hence there are plans to establish more attractive activities
near the seaside and move the industrial practices further away from the town. Increasing
security is a major component in creating ease and comfort in the community, and putting
special focus on the needs of the young residents of Longyearbyen increases the attractiveness
of the town in the eyes of families (Lokalstyre, 2017a). I agree that creating a sense of

security and developing enjoyable public spaces is essential when developing a resilient town.

On top of the debates in the infrastructure development field, Svalbard is also the subject of a
heated discussion about the rights to resources and sovereignty of the archipelago. Even
though the Svalbard Treaty gave Norway sovereignty, the Treaty also states that all the
members of the Treaty also have equal rights for certain types of economical activities,
including fishing (Svalbard Treaty, 1920). However, the Treaty currently does not address the
sea areas in the proximity of the archipelago, which makes the interpretation of the Treaty
more complex. The current disagreements are evolving from the fishing industry, where the
size of the fishing quota for Treaty members is being debated, and the discussion has lead to
the members questioning the sovereignty of Norway in Svalbard (Moe, 2021). Certain topics
addressed in the Svalbard Treaty, such as the extent of sovereignty, resource extraction,
environmental restrictions, and military actions, are prone to interpretation (Kaltenborn et al.,
2020). I find it somewhat concerning that there is room for divergent interpretations of the
Treaty since Svalbard Treaty sets the baseline for most actions taking place in the archipelago.
I see that one of the key reasons for disagreements over Norway’s sovereignty and right to

resources lies in the separation of objectives policies and planning and the true state of the
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system. While Svalbard's policies tend to highlight stability and certainty, the true nature of
Svalbard is mostly characterized by rapid changes in social, economical, and environmental
fields, as well as high unpredictability about the archipelago’s future role in the high Arctic.
The environmental legislation in Svalbard causes disagreements between different sectors
since it can be seen as a hindering factor in the way of promoting economical growth
(Kaltenborn et al., 2020). The case over the fishing quota might even show implications of
security politics if other Treaty members start demanding a different type of management in
Svalbard. I agree with Moe (2021), that the arguments of the EU are contradictory, since they
first claim that they are practicing more responsible resource management than Norway, but
simultaneously the promote an agenda to increase fishing in the archipelago which might lead
to overfishing. For me, it seems like unstructured leadership if the EU is unable to lead by an

example of how environmental management should be aligned with economical interests.

From what I have observed, the debates about environmental protection and resource
extraction in Svalbard between significant powers in the High Arctic set Svalbard in a
vulnerable position. While Svalbard is demilitarised, no permanent defense mechanisms were
developed in the archipelago according to Ulfstein (1995), but still, Svalbard stands in the
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