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In Malmfälten, in northern Sweden, mining activities cause relocation of urban 
settlements. This study reports on living conditions in Malmfälten and identifies the 
challenges, research needs and opportunities related to settlement relocations, in the 
context of sustainable development. 
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1. Introduction 
North of the Arctic Circle in Sweden lies Malmfälten, a region that has been dominated by 
mining activities for over one hundred years. In this region two small towns are located: 
Kiruna, with about 18,000 inhabitants in the urban area, and Gällivare/Malmberget, with a 
total of 15,000 inhabitants of whom 6,000 live in Malmberget. Historically, there have been 
differences in terms of town planning in these towns since mining activities intensified more 
than a century ago. In Kiruna, LKAB’s former managing director Hjalmar Lundbom 
envisioned the creation of a new model town, both architecturally and socially, which he 
attempted to realise, whereas the early Malmberget initially had an unorganised town 
structure. 

In Malmberget and Kiruna current and future underground mining activities are the cause of 
land instability that requires relocation of substantial parts of both towns. In Malmberget, an 
extensive part of the old town was already demolished several decades ago due to land 
deformation, and buildings are still being moved or torn down. In Kiruna, too, there has been 
land deformation for a long time, but the current deformation threatens important 
infrastructure as well as central parts of the town (Kiruna kommun, 2009). Efforts to relocate 
the electricity distribution system and the main sewer pipe have begun recently and will be 
completed this year. The railway line will be relocated in the next couple of years and by 
about 2030 the whole centre of town will need to be physically relocated.  

The ongoing development and planned relocation of the town of Kiruna was identified in 
2006 as the most interesting community planning and building project in Sweden, when the 
government gave the National Board of Housing, Building and Planning (Boverket) an 
assignment to follow and support the relocation projects in Malmfälten (Boverket, 2007). The 
reasons for this selection are that a significant part of the town is to be relocated, that central 
parts of the town will initially be the focus, that important infrastructure is influenced, that 
both Kiruna and Malmberget have cultural heritage in terms of planning and architecture, and 
that the timetable is rushed. However, though some measures have to be taken immediately or 
in the near future, the processes connected to relocation, and the relocation of the town itself, 
will continue for several decades. These circumstances place special demands on processes 
and technical solutions having to do with robustness, flexibility, mobility and will require that 
the towns to deal with changes that cannot yet be foreseen.  

However, it is not only the buildings and town infrastructure that will be affected by land 
deformation and relocation but also the citizens living in Malmfälten. Some people will be, or 
already have been, directly affected since their houses or residences are located in areas where 
there is land deformation, but everyone will be affected in some manner. In practical terms, 
people may have to change their habits since for example their workplaces, schools, stores or 
leisure pursuits may be relocated, but they will also be affected emotionally, whether 
positively or negatively. 

Besides the special circumstances in Malmfälten concerning the mining activities, land 
instability and relocation of urban settlements and citizens, this region is of interest because of 
the fact that it is located in the Subarctic. In subarctic regions there are special demands on 
planning, buildings and infrastructure, concerning design, operation and maintenance due to 
factors such as cold temperatures, snowfall and permafrost. Furthermore, global climate 
change is predicted to have a large impact on the northern subarctic regions and on the 
societies located there, since the highest temperature increase in the world is expected in these 
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regions. Precipitation is expected to increase and to become more intense. These aspects of 
the climate will make the design of buildings and infrastructure more difficult, and 
uncertainty in terms of environmental conditions should be taken into account in the 
development of a sustainable urban society. 

The circumstances in Malmfälten offer significant research opportunities within the fields of 
urban and infrastructure planning, construction, operation and maintenance and demolition to 
address environmental problems that result from urban settlements. Environmental issues that 
are relevant in this context are e.g. the location of valuable natural areas, and emissions from 
buildings and infrastructure during construction and use. Among other things, building and 
construction materials, energy use, transportation systems, and the use of water and 
wastewater systems are coupled to emission of pollutants. This in turn can contribute to 
serious environmental problems such as global warming, eutrophication, spreading of organic 
and heavy metal pollutants and acidification. Other environmental issues relevant to this 
context are the use of depletable (i.e. non-renewable) resources, and resource constraints due 
to the increasing world population and higher standards of living, both of which increase the 
need for more resource-efficient urban systems. Furthermore, the maintenance or 
impoverishment of biodiversity and the services connected to ecosystems are important 
environmental aspects in urban and surrounding areas. Besides the environmental aspects, the 
sustainable development of urban areas also involves social and economic aspects and the 
interactions between these three pillars of sustainability. Good living conditions must be 
achieved, not least in order to persuade young people to stay in the community, and in a 
global context efficient and fair economizing of resources is necessary so that human needs 
can be met everywhere, both now and in the future (Holmberg, 1995).  

To develop urban settlements sustainably, there is a need for more sustainable technologies in 
relation to human and social aspects. However, technology alone will not be sufficient. New 
technical solutions and innovations must be integrated both with planning and implementation 
processes and with a user perspective in order to put new technologies into practice. 
Malmfälten has the potential to become a uniquely innovative site for sustainable urban 
technologies, applications and processes in subarctic regions, as re-envisioning and 
redevelopment of a complete existing urban system is required there. Furthermore, the 
economic, social and environmental drivers of change in the case of Malmfälten present many 
possible future scenarios that could affect the relocation of the towns. This uncertainty, too, 
provides significant research opportunities in the development of not only more sustainable 
decision-making processes but also new robust, flexible and mobile urban infrastructure 
technologies that can be adaptive in a range of future scenarios and applicable well beyond 
the particularities of the context of Malmfälten. Innovations resulting from the research and 
development in Malmfälten could be applied to national and global sustainable planning and 
development challenges. 
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2. The global context  
Cold climate 
To understand the importance of this research program it is necessary to place it in the global 
context. There are cities and towns in regions with a cold climate comparable to that of 
Kiruna and Gällivare/Malmberget around the world. Many of these settlements struggle with 
similar issues such as increasing urbanisation and the effects of climate change, such as 
warmer winters and near-zero temperatures. These changes will result in special 
considerations and requirements for the environment and infrastructure in comparison to the 
strategies and practices developed for areas with warmer climates. Due to the similarity of the 
issues being faced in Malmfälten and other subarctic regions, the outcomes from this research 
program will have validity in other parts of the world as well.  

Many definitions of cold climate exist; however, there is no single, cohesive definition. 
Typically, the most common measure of cold climates is the mean air temperature during the 
winter period or in January, as the coldest month (UNESCO, 2000). According to many 
definitions, the cold climate region includes Scandinavia, Northern Europe, the Baltic States, 
much of Russia, Northern China, Northern Japan over the Bering Sea through Alaska, 
Canada, the northern United States, Greenland and Iceland (Figure 2.1). Cold climate regions 
also include high altitude, cold areas such as the Alps, the Himalayas, the Caucasus, the 
Andes, etc. Overall more than one billion people live in these types of cold climate regions 
where cold, snowy and windy conditions result in unique challenges to sustainable 
development in urban planning and infrastructure, to meet future demands upon mobility and 
resilience of cities and their infrastructure. 

 

Figure 2.1. Climate regions of the world (SD, FAO 1991). 

 

Mobility 
The physical transformation of the cities Kiruna and Gällivare/Malmberget relates to mobility 
in myriad ways. The word ‘mobility’ refers to the state of being in motion. Mobility will be 
applied to spatial planning through localisation of construction within the topographical 
landscape and the existing urban structure. This includes how the urban grid is designed to 
contend with harsh climates, and how the buildings, transportation networks and green spaces 
are integrated in order to build attractive cities. Mobility also concerns the actual 
infrastructure and buildings, but also energy, water and transportation, i.e., how should 
buildings be physically moved to a different location? Should they be moved at all, or should 
only certain buildings be moved and the rest be demolished and new buildings constructed? 
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What technology should be used when relocating buildings? How should water and energy be 
provided to the new locations? Mobility also refers to logistics within the city, for example 
different types of transportation such as aviation, vehicles, bicycles, and walking. Another 
dimension of mobility that requires consideration in Kiruna and Gällivare/Malmberget is the 
effect of the cold climate on technical solutions and planning. Mobility also includes the 
physical movement of people’s homes. In China, when building the controversial Three 
Gorges dam, more than one million people were forced to leave their homes in the vicinity of 
the dam area (Hasselquist, 2007). Human mobility will have a number of consequences for 
the Malmfälten communities that need to be taken into consideration.  

Sustainable urban development and infrastructures 
In a world with climate change, urbanisation and resources constraints, sustainable urban 
development is becoming increasingly important. Sustainable development was introduced 
and defined in the Bruntland Report ‘Our Common Future’ as: “development which meets the 
needs of the present without compromising the ability of future generations to meet their own 
needs” (Bruntland 1987).  A common action plan, Agenda 21 - the Rio Declaration on 
Environment and Development (Agenda 21), was formed in 1992, to outline the necessary 
steps towards sustainable development, and the follow-up to this included UN-Habitat 
congresses, the European Sustainable Cities and Town Campaign, and the European Spatial 
Development Perspective (ESDP).  

The concept of sustainable development is contested philosophically, politically and in 
practice (Wheeler & Beatley 2004). Its consequences, however, unite all spatial scales: the 
global always has local manifestations, and vice versa (O'Riordan, Tedt., 2001). There is 
increasing awareness of the need to address substantial environmental problems through 
improvement of whole-system understanding and the study of complex systems reveals new 
depths of relationships within and between human systems and natural processes. However, 
sustainable decision-making processes and practices for urban areas have not yet been 
developed to satisfactorily address advances in complexity research that demonstrate the need 
to take into account inbuilt adaptability, flexibility and resilience. A strategic navigation 
methodology is required if the environmental impact of human habitation in both small and 
large urban settlements is to become more sustainable. 

The urban system comprises many kinds of infrastructure including energy, water, 
transportation and buildings. These can all be considered socio-technical systems made up of 
a close and mutual interplay between social and technical components (Hughes 1983 1986, 
Summerton 1992). They encompass technical components, individual actors, organizations, 
legal frameworks and institutions that are so closely intertwined that a distinction between 
them is not meaningful (Hughes 1983 1986). Changes in the design of such systems does not 
always relate to behavioural changes (Krantz 2005, Shove 2003). In Sweden the 
municipalities have been given, and have accepted, the formal responsibilities for 
implementing changes to move towards a more sustainable society in all meanings of the term 
(Eckerberg & Joas 2004, Edström & Eckerberg 2002, Evans 2005). The municipalities are 
also the principle managers of several socio-technical systems, not least for water and energy 
(Palm & Wihlborg 2007). Sweden has a tradition of strong local autonomy through self-
government, but there is also a demand on municipalities to implement national policies and 
formulate local strategies according to these policies (Gustavsson 1996). Political decisions 
have implications on the end-users in the relevant social and institutional contexts (Shove et 
al. 1998). 
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Assuming the perspective that infrastructures are socio-technical systems, this research 
program will take an interdisciplinary approach in order to identify strategies and 
technologies that will enable the most sustainable relocation of Kiruna and contribute to 
general knowledge and practices towards increased sustainability. It is nevertheless 
recognized that the circumstances are too complex for there to exist a single, optimal solution, 
because that judgement always requires making choices and appraising value. The 
requirement for all infrastructure technologies is that they be robust, flexible, adaptable and 
potentially moveable as well as resilient to extreme climatic conditions and other changes, 
both at present and in the future. This approach provides the leading aspect of this component 
of the research program. 

A key challenge to sustainability is that industrialized countries must reduce their 
consumption of natural resources to avoid a future collapse of the global ecology. Natural 
resources for the global supply of energy are of particular concern. Studies conducted by the 
IPCC (IPCC, 2009) on an understanding of climate change have led to the conclusion that the 
world’s future energy supply must be based on renewable energy sources. Since renewable 
energy is mostly available when the demand is low, its large scale utilization requires energy 
storage, such as seasonal thermal energy storage.  

Water is a major resource but also a source of many problems and conflicts throughout the 
world. In most urban areas water becomes accessible and disposed through a socio-technical 
water and sewage system. In the coming years the role of water management will become 
more and more crucial, not least because of continued climate change and population growth. 
Successful water management is dependent on legal, economic, and political policy 
instruments but technology also plays an important role. Water Sensitive Urban Design 
(WSUD) (Lloyd et al. 2002) offers a means to integrate best management practices for storm 
water into urban planning and design to achieve multiple objectives. Some of these objectives 
involve storm water drainage, water quality improvements, aquatic habitat protection, storm 
water harvesting and use, and landscape amenity. In Sweden today, this approach is at the 
research frontier of design and planning.  

Local climate conditions influence the choice of technical solutions for urban and transport 
development as well as the interplay between these two systems. Low temperatures and snow 
result in difficult conditions for urban and traffic planning and the integration of these 
structures. There is a lack of studies in the fields of urban planning and development that 
investigate the integration of urban and traffic structures and how these function in harsh 
climates.  

Globally, the movement of people and freight in an environmentally sustainable manner will 
be one of the main challenges of the 21st century. To achieve environmentally sustainable 
transport, the arguments must be sufficiently powerful to overcome dependence on the car 
(Banister 2006). Sustainable, robust and flexible transport is defined here, besides the 
environmental point of view, as accessibility, mobility, safety and security for pedestrians, 
bicyclists, passengers on public transport, vehicle drivers and freight. The design of the 
transport system in terms of structure, level of separation of different types of activities within 
society, and distances has an important effect on the environmental impact of urban planning 
overall (Naturvårdsverket 2005). The relevance of research in this area lies in development of 
expertise that can help reduce the impacts of both the unpredictable and the predictable in 
changing climates and cold climates,, and is expected to have significantly broader global 
applications.  
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Non-motorised traffic is undoubtedly crucial to achieving future sustainable urban transport, 
including traffic safety, mobility and accessibility of pedestrians and cyclists in urban areas, 
especially the so-called vulnerable road users: children, the elderly and disabled persons. The 
ultimate objective is for urban transportation planning to take always vulnerable road users 
into account, including children and the elderly but also pedestrians and bicyclists in general 
(Johansson & Leden, 2008). Slippery surfaces are expected in the urban road environment 
conditions when examining the effects of harsh climates. In a quantitative study, the usage of 
anti-slip devices improved walking ability during wintertime. Among those using appropriate 
anti-slip devices, the average daily walking distance was found to be longer compared to 
people not using anti-slip devices (Berggård & Johansson, 2009). 

There is a well established trend in European transport research that oversimplifies and 
reduces the complexity of attaining sustainable development in road transport to a well known 
description of technology such as smarter cars, networks for safety and congestion problems, 
cleaner and more efficient fuels and engines to reduce environmental degradation and health 
problems, and smart infrastructure for increasing competitiveness and efficiency. Economic 
growth and competitiveness and the role of transport in supporting such growth are not 
questioned, nor is the dominant role of private vehicles. Sustainability is defined in economic, 
environmental and social dimensions but the three dimensions are often not sufficiently 
integrated. The ethical level of the analysis, while present as an overarching goal, is 
completely lacking on the strategic and operational levels. There is not yet integration 
between social, economic and environmental dimensions on the strategic level (Polk, 2006). 

Strategic and operational indicators can also be developed from other core research topics 
within a broader range of theoretical and methodological approaches. This may include 
research on policy and implementation, decision-making and city planning, transport 
behaviour, and citizen participation. In this manner, the technical and instrumental 
perspectives can be balanced and strengthened by a broader, more interdisciplinary approach 
to problem solving. Given the complex nature of the social, economic and environmental 
problems connected to road transport, a broad research agenda is an appropriate response to 
these problems. The way a problem is defined is essential to identifying the types of research 
initiatives and approaches that are seen as being most valid (Polk, 2006).  

In general, literature about life cycle design of buildings and sustainable buildings emphasize 
the need to focus on wider range of parameters and aspects beyond the most predictable: the 
investment cost. To assure that the realized building will be a good technical solution for the 
occupants, owners and the environment, decisions in the early design stages should be 
evaluated taking into account the consequences for the performance of the building, the total 
costs and the environment. 

The main aspects that affect the building quality performance over its life cycle are shown in 
Figure 2.2, Schade (2009). This approach is known as life cycle quality, and includes five 
aspects: human conditions, financial costs, culture, functionality and ecology. 
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Life Cycle Design
(Sustainable Design)

 

Figure 2.2. Life cycle design aspects, Schade (2009). 

Climate change 
Global climate change represents one of the greatest environmental, social and economic 
threats facing the planet and it will alter the prerequisites for urban areas. It is impossible to 
say for certain what the climate will be like in the future. When planning and building 
sustainable urban areas, however, the future climate must be considered. According to the 
Swedish Environmental Protection Agency and SweClim (2003) it is expected that the effect 
of climate change on the global temperature is that the mean temperature will increase. 
However, an increase in mean temperature will also affect the extreme temperatures and it is 
likely that extreme temperatures such as very cold temperatures will be less common and very 
hot temperatures will be more common (Figure 2.3).  
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Figure 2.3. Impact of general warming on frequency of temperature extremes (After the 
Swedish Environmental Protection Agency and SweClim, 2003). 

Further, it has been discussed that the temperature increase is likely to be more pronounced in 
the Northern Hemisphere relative to the rest of the world (Figure 1.4). Depending on which 
emissions scenario is being considered, the increase in mean temperature is predicted to be 
more or less severe. The left map shows that although a less severe emission scenario is 
considered, it could result in a significant increase in mean temperature. 

As well as an increase in mean temperature, the models show increases in globally averaged 
mean water vapour, evaporation and precipitation over the 21st century (IPCC, 2008). It is 
concluded from the maps in Figure 2.4 that there will be an increase in mean precipitation 
overall in the higher latitudes. It is also very likely that precipitation extremes such as heavy 
precipitation will become more frequent (IPCC, 2008). IPCC (2008) suggests that the 
intensity of precipitation will increase, especially in high altitude areas in the Northern 
Hemisphere that will experience an increase in mean precipitation. At the same time, the 
number of dry days will decrease for this region. 

  

Figure 2.4. Mean precipitation and dry days (IPCC, 2008). 

Demographic changes and resources constraints 
As cities continue to expand with respect to their physical area, population and ecological 
footprint, there is a significant impact on global ecosystem services. The multi-scale effects 
are beginning to have real consequences with respect to access to basic needs such as water, 
and food, overall quality of life, and the capacity to manage increasingly extreme and more 
frequent local climatic events, e.g. flooding and drought. With an increased world population, 
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higher standard of living and increasing consumption of natural resources, there is an 
emerging need for more sustainable and resource efficient systems. A redesign of cities and 
their supporting infra-structure systems is required to meet these coming challenges.  

 

 

Figure 2.5. Water stress indicators (IPCC; 2008). 

Global urban conditions 
Today, more than one billion people live in overcrowded, poorly serviced neighbourhoods. 
They lack clean water and adequate sanitation, their garbage is uncollected and the air that 
they breathe is polluted. Local authorities have been unable to keep pace with the rapid 
growth of their cities and towns, and the poor suffer most. The United Nations Human 
Settlements Programme, UN-HABITAT, is the United Nations agency for human settlements. 
It is mandated by the UN General Assembly to promote socially and environmentally 
sustainable towns and cities with the goal of providing adequate shelter for all. The main 
documents outlining the mandate of the organization are the Vancouver Declaration on 
Human Settlements, Habitat Agenda, Istanbul Declaration on Human Settlements, the 
Declaration on Cities and Other Human Settlements in the New Millennium, and Resolution 
56/206 (UN-Habitat 2009). UN-Habitat has several programmes to meet the global challenges 
concerning sustainable urban development.  
 

The Global Urban Observatory (GUO) addresses the urgent need to improve the world-wide 
base of urban knowledge by helping Governments, local authorities and organizations of the 
civil society develop and apply policy-oriented urban indicators, statistics and other urban 
information.  

The Sustainable Cities Programme (SCP) is a joint UN-HABITAT/UNEP facility established 
in the early 1990s to build capacities in urban environmental planning and management. The 
programme targets urban local authorities and their partners. It is founded on broad-based 
stakeholder participatory approaches. This programme focuses a facility to package urban 
Environmental Planning and Management (EPM) approaches, technologies and know-how.  
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The Localizing Agenda 21 Programme (LA21) aims to help local authorities in secondary 
towns to achieve more sustainable development by implementing an environmental planning 
and management process to identify and address priority issues.  

The Urban Management Programme (UMP) established in 1986, represents a major effort by 
UN-HABITAT and UNDP, together with external support agencies, to strengthen the 
contribution that cities and towns in developing countries make towards economic growth, 
social development and the alleviation of poverty. Over the past 18 years, UMP has been able 
to promote innovative urban management practices, establish and strengthen municipal 
networks, and influence local and national urban policies and programmes.  

The Safer Cities Programme was launched in 1996. Crime is a serious problem in cities all 
over the world.  Urban violence generates a fear of crime. Crime and the fear of crime are 
serious threats to the stability and social climate of cities, to sustainable and economic 
development, the quality of life and human rights. Urban violence erodes the social capital of 
the poor. Insecurity affects the poor more intensely, breaks down socio-cultural bonds and 
prevents social mobility, thus contributing to the development of urban ghettos and 
stigmatised neighbourhoods. The main objectives of the programme are to:  
(1) Build capacities at city level to adequately address urban insecurity; and thereby  
(2) Contribute to the establishment of a culture of prevention.  

The highest priority for UN-HABITAT's Water and Sanitation programme is improving 
access to safe water and helping provide adequate sanitation to millions of low-income urban 
dwellers and measuring that impact. World leaders meeting at the United Nations Millennium 
Summit in 2000 committed themselves to attaining the Millennium Development Goal 7, 
target 10 which aims to reduce by half the proportion of people without sustainable access to 
safe drinking water by 2015. 
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3. The local context   
3.1 Malmfälten (Kiruna and Gällivare) and its people 
During the second half of the 19th century, large-scale exploitation and refinement of natural 
resources began in Sweden, with mining one of the extraction techniques used. To provide 
lodging for the large groups of labourers and sometimes even for their families, the mine 
developers also often had to take on the role of builders. If the location of the mine was far 
from larger settlements, the mining company also had to provide for the entire community, 
establishing a so-called “industrial town”. The raw material exploitation was often short-term 
and thus the settlements were not expected to last for a long time, which meant constructing 
provisional workers’ camps that were easy to tear down and move. The railways provided 
some opportunities to coordinate these activities. The company camps were often built of 
similar, close-together structures. The settlements often consisted of simple stalls, shelters and 
houses, built up with the companies’ tacit permission. However, this type of construction 
came with risks, causing disorder and other problems. The well-known shanty town in 
Malmberget was an example of this. In Malmberget there was demand for more stable 
service, while the shelter environment gradually became regulated. These types of society 
provided a freer life and freer options, though, than being a tenant in the company’s houses, 
where there were strict regulations (Brunnström 2008). 
 
Malmberget’s history 
The iron ore in Malmberget is mentioned as early as the 15th century, but was not exploited 
until much later (Forsström 1973). Isolation, long distances, and a lack of transportation and 
industrial processes left this resource unexploited until the end of the 19th century. Several 
serious attempts had been made before the beginning of industrial exploitation, but it was not 
until the railroad was built between Luleå and Gällivare/Malmberget that the modern mining 
era in Malmberget began. Investments in new railroads and new mines in the end of the 19th 
century in Sweden often demanded foreign capital. At that time, Sweden was still a poor 
agricultural nation on the periphery of Europe. A British rail-road company and a British mine 
company built the railroad and started the exploitation of iron ore in Malmberget. The 
phosphorous-free iron ore in the Captain reserve in Malmberget, especially, attracted the 
interest of investors (Forsström 1973). 
 
The railroad to Malmberget was completed in 1888 and this event marked the start of the 
industrial exploitation of iron ore there. The British-owned mining company Gellivare AB 
started the exploitation process and the British railroad company established a small 
community. A few houses were built for the miners but construction of new dwellings did not 
keep pace with the demand for housing for all the newcomers to Malmberget. The first 
municipality plans were also insufficient. This resulted in spontaneous construction activity 
among the miners and rail road workers. In the beginning of the 20th century Malmberget was 
in part characterized by poor building standards, cramped living spaces, inadequate sanitation 
and a lack of public planning which caused serious health problems for residents (Forsström 
1973). 
 
By the end of the 19th century the British railroad company had declared bankruptcy and the 
Swedish state became involved in the new company. The British mining company was 
replaced by the Swedish AGM, and by the turn of the century about 1,500 men worked in the 
Malmberget mine. A number of new houses were built for the miners and their families, but 
the company could only provide dwellings for about a third of the miners. In general, the 
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living conditions and especially the planning and housing conditions during the early era of 
Malmberget’s history were problematic. The explanations for this are related to property 
rights and the financial situation of the mining companies at the end of the late 19th and early 
20th centuries. All land outside the claim of the mining company was state property, and no 
steps had been taken by the state or the regional authorities to establish a municipality plan at 
the time; furthermore the economic situation for the mining company was not good 
(Forsström 1973). In the case of Malmberget, the planning process started after the 
establishment of the mine, and even when the first plans were made they were not sufficient 
to provide all the inhabitants with reasonable living conditions. 
 
The first municipal plan for Malmberget was started in 1899 and approved in 1908. 
Malmberget started to develop from a shanty town into a modern municipality. In parallel 
with the development of Malmberget, the nearby municipalities of Gällivare and 
Koskullskulle began to grow. Even today, Gällivare municipality consists of three main 
localities: Gällivare, Malmberget and Koskullskulle. The development of the partially-open 
mine in Malmberget has however caused land deformations and damage to the build 
environment. Part of Malmberget has been evacuated and moved and this process is 
continuing to this day. The disorganized example of the establishment, development and 
exploitation of Malmberget throughout its early history stands in contrast to the development 
of the mining town of Kiruna. 
 
Kiruna’s history 
The history of the town of Kiruna is presented by Lasse Brunnström in a research report that 
summarises the history with an eye towards the future. This is a summary of “Kiruna-Ett 
samhällsbygge i sekelskiftets Sverige,”in the article Mönsterstaden Kiruna – Historia och 
framtid (Brunnström 2008). 
 
When Kiruna was established there were warning tales from the fresh example of 
Malmberget’s shanty town. Malmberget’s experience was compared to the similarly built-up 
shanty town areas around the gold mines in the North American Klondike. The then-well 
known settlement in the Pullman district outside of Chicago was also criticised. The Pullman 
factories, 20 per cent of whose workers were Swedish, made luxury railway cars, and the 
settlement had standards almost equal to the railway cars. Pullman saw town construction as 
an economic investment for the company and employed several architects to help him build 
”an American utopia”. However, after a strike that forced Pullman to sell the houses to the 
workers, the town model was no longer as widely admired. 
 
The development of the ore fields in Malmfälten was a national matter over which the 
parliament and county board held official power. The common view at the time seems to have 
been that the mineral findings were national assets. The railway required to access and 
transport the ore, together with the construction of settlements, was a long term investment 
that ought not to be disturbed by strikes and other disturbances This calm and patient tempo 
of the exploitation, was against the interest of the privately-owned (after 1907 half state-
owned and since 1957 completely state-owned) mining company LKAB’s.  The company’s 
board and financiers required as rational mining as possible, with maximal profit and minimal 
tax load. 
 
Among these competing powers, LKAB’s director Hjalmar Lundbohm had the overarching 
responsibility for both the mining and building of the city. Lundbohm had considerable 
knowledge of Swedish factory traditions and of the American experimental town planning, 
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that was famous for that time. He also knew of European model towns, not least the vaunted 
model societies built in conjunction with Krupp’s factories in Germany’s Essen during second 
half of the 19th and the early 20th centuries. Lundbohm was imposed, but at the same time he 
thought that the order and strict discipline was exaggerated.  
 
Hjalmar Lundbohm was a new type of factory leader, as much humanist as natural scientist. 
He was an eminent geologist and in addition interested in art and well-versed in contemporary 
architecture. He had many architects and artists as friends. His ambivalence between 
aesthetics and wealth led the company board to tell him that the company’s mission was 
mining, and not cultural activities. Based on his history of long stays in the United States, he 
argued for the importance of Kiruna’s brand becoming strong and sustainable.  
 
In the planning of Kiruna there were plans combining the mines and the complementary 
society. This was to be the future of the northern land and Sweden’s largest industrial 
investment. The establishment of the community could not go fail and the shanty town area 
lasted just a short time. When King Oscar II came for the inauguration of Malmfälten 
everything that had thus far been built was demolished. There were lots for sale in the 
regulated company settlement (the ‘Stadsplanen’). The company showed in the plan the 
direction in which they wished to steer future development. 
 
The aspirations of the planners and company were for Kiruna to be a model community. 
During the years 1899-1900 the unofficial city architect, Gustaf Wickman, asked the most 
eminent Nordic urban planning architect, P. O. Hallman, to make a plan for Kiruna. The city 
was planned with wide streets and more artistic places, in contrast to the more informal 
character of the company’s housing area. Two different city planning ideals were combined, a 
central European ideal, which was more urban, and an Anglo-Saxon garden city ideal for the 
company’s area (Bolagsområdet) 
 
It was the first time in Sweden that the natural conditions of the terrain was used in a 
conscious and artistic way, not only to meet demands for fire safety regulations, tidiness and 
order. The goal was also to create intimacy and feeling of security. That was a reason for the 
winding street network, which hindered the north winds at the southwest slope of the 
mountain Haukivaara and various other places. The indigenous vegetation was protected as 
much as possible and completed with new plantings. The town plan was winter-adapted and 
based on the garden city ideal, created by its decentralised structure with possibilities for 
people to meet and proximity to for example schools.  
 
The issue of dwellings was as important as the city plan. Wickman got the commission to 
make sketches of some housing types that were then built and assessed concerning building 
materials, technique and style. There were six-room houses, the main type with two small 
dwellings for families and as many single-person rooms on the second floor. Before the 
advent of central heating, the climate made it impossible to build brick houses, but the 
construction of wood buildings was successful. The houses were painted in red, yellow and 
green. 
 
By 1900 there was electricity lighting up the industrial activities and LKAB’s housing areas, 
while the streets within regulated company settlement (the ‘Stadsplanen’).  were lit with 
paraffin lamps. Two years later water and sewage system construction started. This was 
ambitious for the time, especially considering the location in the far north of the country. The 
most striking innovation was perhaps the electrical tram, inaugurated in 1907, which provided 
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free transportation for the workers to the mine. There it connected to an elevator up to the 
work places on the mountain. The tram was the northernmost in Europe and with the help of 
snowploughs and two separate heating systems it could be working all year round.  
 
The attention to visual and functional quality has been well maintained by the local authorities 
since the town gained municipality status in 1948, and has been manifested in the town hall. 
During the peak of the modernist period, up until the 1960s, there were well-known architects 
invited by LKAB and the local authorities, such as Artur von Schmalensee and Alvar Aalto 
and Ralph Erskine, who contributed to the design of several buildings in the city. 
 
Brunnström argues that the manifestation of the concept of a model town in Kiruna is in the 
permeation of aesthetic holism. The aim was not only to entice the workers but also to keep 
them in the city. The effect of one hundred years of ore exploitation has been to make Kiruna 
unique among settlements built for the extraction of raw materials. The long-term investments 
were worthwhile since the mining activity was concentrated in a single source, as opposed to 
in other mining areas. Kiruna also enticed with high technology both in mining and society 
building. The degree of social integration and organisation in the town was also dependent on 
the residents’ initiatives. A strong tradition of solidarity grew up in Kiruna, and membership 
in associations and unions has been higher than in other towns. (Brunnström 2008) 
 
The mining industry has had alternating strong and weak periods depending to a large degree 
on the world market from the beginning of the 20 century until today. Looking back on the 
late 19th and early 20th centuries and reflecting upon the present situation, in which the cities 
of Kiruna and Gällivare have to be moved because of expanding mining fields, it is not an 
overstatement to conclude that the mining industry is the axis around which Kiruna and 
Gällivare revolve. Hopes and worried about the present situation and future development in 
these areas are hence strongly related to the mining industry. 
 
Population 
The population in Malmfälten has decreased during the last three decades. In 1968 the total 
number of inhabitants was nearly 57,000 and by 2008 it had decreased to 42,000. In relative 
terms the population has thus been reduced by about 25%. Throughout this period men have 
outnumbered women in the region.   
 
There have been considerable changes in Malmfälten regarding age and gender composition. 
In 1968 about 60 per cent of the population, among both men and women, was in the age-
range of 0-34 years old. In 2008 the corresponding proportion is about 38 per cent among men 
and 35 per cent among women. The population is considerably older in 2008 and the surplus 
of men in the younger age groups has increased. Malmfälten shares the same population 
development patterns regarding aging population as Norrbotten and Sweden on the whole. 
However, the patterns are more radical in Malmfälten. To summarize, the population in 
Malmfälten shows long term decline, aging and departure of young people from the area, 
especially among young women. 
 
The ethnic composition in Malmfälten and Norrbotten is quite homogenous: 92 per cent of the 
population have a Swedish background, and the largest minority group is Finnish people, who 
make up about 5 per cent. On a national level the population is more heterogenous: around 86 
per cent are native Swedes, 2 per cent are Finnish, and around 11 per cent are born in Europe 
outside of Scandinavia or in other parts of the world. In other words, the population in 
Malmfälten is ethnically a relatively homogenous part of the country. 
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Work, labour market and education 
In comparison to Norrbotten and Sweden, the labour market in Malmfälten is characterised by 
the large proportion of people working in manufacturing, and a smaller proportion in services, 
which is the dominant sector in Sweden. This reflects the mining industry and related “service 
industries” as large employers, and as dominating the sphere of private enterprise. Statistics 
from Statistics Sweden (SCB) are presented in Appendix A.  
 
Sweden and Malmfälten have seen an economic boom during the past several years. In both 
Kiruna and Malmberget there have been large investments in the mining industry, specifically 
in building new pellet plants. The economic input for these projects is in the billions. This 
presumably means that the number of employed people has increased during the period. The 
favourable economic situation has had a positive impact on the labour market in Sweden as 
well as in Norrbotten and Malmfälten with the all time lowest unemployment rates since the 
early sixties during the last 2-3 years. The high employment rate and the large proportion of 
employed people in manufacturing (mining industry and related services), a fairly well paid 
sector compared to the service sector, are reflected in the figures of GDP and in the levels of 
income within the population of Malmfälten.  
 
As displayed in the table above the mean income among both women and men is higher in 
Malmfälten than the mean in Norrbotten and Sweden. The proportion of high income earners 
among men is considerably larger in Malmfälten, which is probably related to the fact that a 
significant share of the male population works in the manufacturing sector. High income 
earners among women are rare compared to men and have similar proportions in Malmfälten 
as in the county and nation overall. The proportion of low income earners is smaller in 
Malmfälten among both men and women. In a broader perspective it is not unlikely that these 
patterns reflect the gendered structure of the labour market, in which women dominate the 
lower-paid service sector. However, the figures presented suggest that people in Malmfälten 
end up fairly well off in economic terms.  
 
To sum up, from an economic point of view the population in Malmfälten seems to have a 
fairly good position in comparison to the rest of Norrbotten and Sweden. There are 
differences regarding income levels between men and women that are more favourable to 
men. Likely causes of these phenomena seem to be low rates of unemployment and the 
structure of the labour market with a large proportion of men in the manufacturing sector and 
women in occupations related to the service sector. 
 
Youth in Malmfälten / Leaving or staying? 
One reason to stay in the place where one lives is satisfaction with the local context, in several 
different aspects. There are a number of factors that have an impact on such feelings: social 
relations to family, friends and relatives, opportunities regarding work and education, 
housing, leisure activities and so on. The opinion among youth about their place of residence 
in different regions of Norrbotten is displayed in the table below. Statistics from a survey in 
2007 within the research project “Unga i Norrbotten” (Youth in Norrbotten) is presented in 
Appendix B. The number of respondents in the survey was 861 and is a representative sample 
of youth at their last year in compulsory school and last year in upper secondary school. 
 
In general the male population is more satisfied than the female population in both age 
categories. There is a tendency for the proportion of satisfied youth to decrease during the 
years between the last year of the nine-year compulsory school and the last year in upper 
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secondary school. When looking at Malmfälten compared to other areas in Norrbotten both 
male and female youth are less satisfied, especially among the latter. This pattern of 
preferences indicates that female youth are less satisfied with their situation, in Norrbotten as 
well as in Malmfälten. The next table strengthens the impression of females as less satisfied 
and as actively seeking ways to improve their situation.   
 
About 80 per cent of female youth in the older age category indicate readiness to leave their 
place of residence and female youth in Malmfälten are among those who most frequently 
expect to leave.  In general, male youth seem to be less prepared to leave. Male youth living 
in Malmfälten belong to a group of males that are less interested to leave. There is a marked 
difference between males and females, and this polarization is largest in Malmfälten.  
 
Future education and work plans 
As mentioned above, one reason to leave the current place of residence is for education 
purposes and another is for work opportunities. In this section preferences regarding higher 
education and work will be examined. In a short-term perspective (within 3 years after upper 
secondary school) about 45 per cent of the female youth plan to study at a university, while 55 
per cent plan to get a job, either permanent or temporarily. Corresponding figures for male 
youth are 35 and 65 per cent, respectively. In the long term, the proportion of youth who plan 
to earn a university diploma is considerable larger. Statistics from a survey in 2007 within the 
research project “Unga i Norrbotten” (Youth in Norrbotten) is presented in Appendix B. 
 
The overall picture of youth in Malmfälten and Norrbotten shows that considerable portions 
plan to leave the area, for various reasons. In Malmfälten, more than 8 of 10 female youth, as 
of their last year in upper secondary school, plan to move away from Malmfälten. They may 
not all of them complete their stated plans, and some of the may eventually return, but the 
long term tendency is for youth to leave; fewer return, and the population is consequently 
aging. This development implies some important issues regarding the planning of relocation 
of the cities of Gällivare and Kiruna: What kind of future population has to be taken into 
consideration? Will the depopulation of young persons, especially among women, continue, 
and if so should planning to be done with the needs and desires for middle aged and older 
people (particularly men) in mind? 
 

3.2 The energy situation in Norrbotten 
The total supply of energy to Norrbotten rose continuously between 1990 and 2004, and by 
2006 amounted to 32 TWh. 42% of this energy supply was derived from fossil fuels like coal, 
coke, light oil, gasoline and diesel, while renewable energy represented 38% (including 
electricity from hydro power and peat). Total energy consumption was 30.6 TWh, 75% of 
which was used by energy intensive industries (such as mining, steel, paper and pulp), 9% by 
the household and transport sectors, and 6% by the service sector. (Länsstyrelsen, 2008) 
 
In the household sector, consumption levels remained constant until 2004, when slight 
reductions were observed. As of 2006, however, per capita energy consumption in Norrbotten 
was 122 MWh, which is far more than the 46 MWh average for Sweden as a whole. This 
difference is to be explained by Norrbotten's energy intensive industry combined with its low 
population. The specific energy consumption has increased in Sweden and even faster in 
Norrbotten. (Länsstyrelsen, 2008) 
 

18



Electricity production was 16.3 TWh, dominated by hydro power, which contributed 15.2 
TWh. Industry backpressure production and combined heat and power production reached 1 
TWh, while windpower produced about 1.6 GWh, a strong reduction with 1.5 GWh compared 
with the year 2005. Overall electricity use has decreased from  8.1 TWh to 6.2 TWh in the 
year 2006, reaching, in fact, its lowest levels since 1990. Of this delivered electricity, industry 
used 54%, households 22%, and the transportation sector 24%. The majority of electricity 
delivered to households, 18% of the total, was used in small family houses, with 2% going to 
apartments and 1% to summer houses. (Länsstyrelsen, 2008) 
 
 Norrbotten has a long-term goal of improving the energy system at the national level, aiming 
to improve efficiency and reduce activities that cause harmful climate change. Two activities 
in particular will contribute to reaching this goal (Länsstyrelsen, 2008): 

• Changing behaviours and lifestyles, and developing new services and technologies, 
will yield improved energy efficiency in industry and society alike. 

• Implementing new technology will enable fossile fuels to be replaced with renewable 
energy resources. 

 
The heat and electricity production in the town of Kiruna. 
The technical works in Kiruna AB generate both heat and electricity in Kiruna. The heat and 
power plant consists of two boilers based on solid fuel (each with a thermal power output of 6 
MW), one CHP-boiler (with a thermal output of 25 MW and electric output of 6MW) and one 
oil-fuelled heatwater boiler (20 MW). Stuckgas condensation is installed in the thermal range 
of 1-5 MW. Additionally, there are a number of backup boilers with a total thermal capacity 
of around 50 MW; they are installed and connected to the district heating network at multiple 
locations in the community. Total energy production capacity amounts for around 300 GWh 
(30 GWh electricity and 30 GWh from waste heat production). The production can serve 1000 
family houses with electric heating and around 450 bigger apartment houses with district 
heating. (Tekniska verken 2008) 
 
The district heating production system in Kiruna 
The solid fuel boilers and the CHP boiler are connected to a short term hot water storage of 
about 20 000 m3. In case of production problems, this hot water storage will keep power 
output capacity secure. For instance, one boiler can be stopped for service and repair without 
any influence on the heat and power production. This hot water storage allows the pressure 
level to be kept constant, which eliminates noise problems for customers. It also allows oil 
consumption to be reduced during peak demands, and more waste heat to be bought and used 
from LKAB. In the future, the plan is to produce around 270 GWh heat and around 30 GWh 
of electricity. (Tekniska verken 2008) 
 
Energy use in Kiruna 
Energy use per person in in Kiruna is 120 MWh per year, compared to the Swedish average of 
46 MWh per year. Households in Kiruna consume around 16 MWh per year, compared to the 
Swedish average of 8 MWh.The industry and building sectors are using 80 MWh per person 
per year, while the Swedish average is 20 MWh. (Näringslivets ekonomifakta 2008) 
 
Energy-use at LKAB in Kiruna 
According to EU rules, LKAB is an energy intensive company, but nonetheless is one of the 
most efficient mining companies in the world. Its electricity consumption amounts to 1% of 
Sweden’s total energy consumption. LKAB is the leading iron ore producer in Europe, which 
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means that it faces huge competition on the global market, especially from Brazil. (LKAB, 
Hållbarhetsredovisning 2008) 
 
In order to be competitive on the global market, LKAB's energy efficiency must be improved 
continuously. For 2008, their total energy consumption was 3.7 TWh, including electricity 
(1.9 GWh), fossil fuels (ca 32000 ton EO1, 87000 ton EO5, 166,000 tons of coal) and waste 
heat recovery. Energy demand for the ventilation of the mines amounts to 115 GWh, and an 
additional 41 GWh is delivered to the community district heating network. Greenhouse gas 
emissions from coal and oil consumption was estimated at about 350,000 tons of CO2 for the 
year 2008. NOx emissions amounted for 1450 tons. (LKAB, Hållbarhetsredovisning 2008) 
 
Energyconservation at LKAB 
The energy conservation work at LKAB is organised through LKAB:s environmental and 
energy management system. This is also the base for activities done in order to realize a more 
efficient use of electricity according to the national program for energy conservation. Special 
routines are needed for the planning and realisation of different projects to achieve the most 
efficient solutions within the technical considerations at the company. The projects are 
examined by “Energimyndigheten” to get permission for continuous activity in the program. 
In addition LKAB will get a reduction in the taxes with 0.5 öre/kWh. 
The overall goal for the energy related activities is to reduce the energy consumption per ton 
of iron ore pellet with 5% until 2012. An energy working group named “Energiforum” is 
organised and acts as one steering group in that work. LKAB has since many years been 
active in the energy conservation field with the aim to reduce the electricity consumption. 
Among other things only energy efficient (high performance) HP-motors are allowed since a 
decade. Under 2008 this work, reached a reduction of the electricity consumption with 1700 
MWh. The two year before 3133 MWh and 3667 MW, equal to heating demand for around 
100 family houses. 
 
Processintegration/ in cooperation with society the industry 
In the concept of a sustainable society one corner stone is an effective use of  recourses for 
energy generation, distribution and consumption in industry and society. The sustainable 
perspective demands an optimal use of energy resources. This means a strong integration of 
the energy use at LKAB and in Kiruna community. Especially for LKAB as an energy 
intensive processindustry this means an optimal use from an overall perspective where all 
subprocesses are controlled in a way that maximum energy efficiency and minmal 
environmental affect is reached. This means also an optimal use of waste heat generated at 
LKAB through an integration of the district heating network in Kiruna and the heat 
distribution network at LKAB and efficient use of rest energy in the drain water system in 
Kiruna. The energy demand from different building concepts with a very low need of primary 
energy for heating purposes must also be studied in order to reach an optimal design of the 
future CHP plant and distribution network in the town center in order to reach the best  overall 
energy efficiency. 
 
This type of questions are studied and analyzed in the research area of processintegration (PI) 

The following definition of that science has been used by the IEA since 1993: "Systematic 
and General Methods for Designing Integrated Production Systems, ranging from Individual 
Processes to Total Sites, with special emphasis on the Efficient Use of Energy and reducing 
Environmental Effects". 
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3.3 Mining 
Consequence of Mining in Malmfälten 
The iron ore in Kirunavaara was officially mentioned for the first time in the year 1696, but it 
was not until the 1870s that the source of ore became of commercial interest. The company 
LKAB was formed in 1890. It was during this period that construction began and the city of 
Kiruna was born. The local society that emerged was totally dependent on the mine, and this 
continues to be the case today to a significant degree. In 1957 the company LKAB became 
completely state-owned. To being with, the mine was an open cut mine, but since the ore 
body was so deep LKAB started to use underground mining in 1952. Mining activity in 
Kirunavaara’s open pit ended in 1962. Today the mine is 100 per cent underground, operating 
1000 meter below surface level.  
 
To understand the effects of underground mining on the town of Kiruna a few lines on the 
mining method LKAB uses in Kiruna are needed. This is called sub-level caving, which 
means that the ore is mined in a downward direction and transported, via galleries and shafts, 
up to surface level for concentration and conversion. As the mine is progressively deepened 
the cavity will grow and successively affect the central parts of the town of Kiruna.  
 

 
Figure 3.1: Underground mining in Kiruna (Picture LKAB) 
 
The mines in Malmberget have a longer and more complex history. After construction of a 
railway to Luleå there have been productive mines there since 1888. In 1889 the mining 
company became state-owned and since 1890 it has been a part of LKAB. The production 
method is sub-level caving, like in Kiruna, but the ore in Malmberget has a more distributed 
and complex geographical constitution with several ore bodies, so mining there will have 
different effects on the community than the Kiruna mine. 
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Figure 3.2: Underground mining in Malmberget (Picture LKAB) 
 
The effect on the central area of Malmberget is even more dramatic than in Kiruna. The 
houses are literally falling down into the caving area. However the number and size of the 
affected buildings are not comparable to Kiruna. Some of the houses are being moved into 
other areas of the town while others are being demolished and replaced by new ones. During 
2008 – 2009 the local on-going work is supported by a project, partly financed by European 
Regional Development Funds and the Ministry of Enterprise, Energy and Communications, 
called “City Move Interdesign” with the aim to look at the process from a new point of view, 
see Appendix D. 
 

 
Figure 3.3: The caving area in Malmberget (Picture LKAB) 
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In conclusion, the production method chosen in Kiruna and Malmberget (sub-level caving) 
will create growing cavities depending on the increasing depth of the mines. There are other 
production methods available but taking the production costs into consideration there are no 
realistic alternatives to the current methods. Further description of Kiruna and Malmberget is 
found in Appendix C. 
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4. State of the art 
In this section we will describe our theoretical starting points by trying to capture state of the 
art for a number of disciplines with high relevance for sustainable development in the 
subarctic climate and the restructuring of Kiruna and Malmberget. We do not cover all aspects 
of the research area but our ambition is to have such a holistic approach as possible.  
 
The section is structured in three subdivisions. In the first, living conditions, we describe 
research on conditions for good sustainable living with a focus on subarctic climate. In the 
second section, resilience and robustness, we focus more explicitly on future challenges for a 
flexible sub artic regions. In the third section, resources and the environment, we focus on 
sustainable management and the environmental effects on natural and urban resources. 

4.1 Living Conditions  
This part of the state of the art analysis relates to social living conditions in remote and 
environmental vulnerable regions in general and more specifically to the intersection between 
people and social artefacts on the one hand and physical and environmental conditions on the 
other. Studies on sustainable development rarely emphasize the social living conditions for 
people that live in the (studied) region. To some extent it may be interesting to discuss in 
terms of a tolerant surrounding environment. Nature itself has a capacity for adaptation, a 
self-restoring capability. This capability depends, among other things, on the biological 
diversity and the sensitivity of nature and natural settings. Local populations in sensitive areas 
characterized by high altitudes, arid or semiarid areas or Arctic regions have developed living 
strategies that are sustainable in the long run. Examples can be found among the Maasai 
people in East Africa, the Eskimo and Inuit populations in the Arctic and among the Sami 
people in the Nordic countries. Modern societies in sensitive areas, like the Arctic region, 
have caused environmental problems related to modern life. On the other hand, modern 
societies have to consider the welfare and well-being of people living in sensitive areas. This 
is sometimes neglected or underestimated in studies on sustainable development and 
environmental issues. A vital part of a society and of sustainable development is people and 
their living conditions. The living conditions and the relation to the natural environment are 
important to consider in a context where the natural and social environment is sensitive and 
vulnerable.  
In the sections below, we will investigate some of the issues that we find relevant for planning 
sustainably in societies in the Arctic. We will discuss technological, social, economic, and 
ecological aspects of urban planning. Rather than attempting to cover all aspects of the social 
sciences, the focus of this section will be on recent developments in fields relating to 
sustainable development in Arctic societies. 
 
Society and People 
The interest in sustainable development as a new paradigm for planning, both among private 
enterprises and government organizations, has grown immensely in the past decades. In the 
corporate world, for example, the Swedish mining company LKAB released its first 
Sustainability Report in 2008 (LKAB 2008). The phrase itself comes from the United 
Nations’ report in 1987, written by the Brundtland Commission, which laid out a new 
approach to economic growth to address global environmental problems (UN 1987, IUCN 
2006). Sustainability, according to this report, entails that current development meets the 
needs of the current members of society without harming the outlook for future generations. 
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In other words, while growth should be permitted in order to alleviate poverty, the 
environmental degradation seen in certain parts of the world should not be tolerated to the 
extent that future human beings will not be able to achieve similar (or better) living standards. 
These policy recommendations have a wide-reaching scope, and among others city and 
regional planners have attempted to incorporate them into future development projects. To the 
extent that planners address the needs of both current and future residents, they must take into 
account the economic, environmental and social needs of the individuals and of the city or 
region as a whole.  
From an urban planning perspective, the goal of sustainable development means taking into 
account the likely future scenarios for the cities of Kiruna and Malmberget/Gällivare, such as 
the likely demographic and economic development and the ensuing spatial needs of these 
constituencies. In an even longer-term, multi-generational perspective, it means considering 
the impact that new development will have on environmental resources and local ecological 
stability. Given the long, harsh winters above the Arctic Circle in northern Sweden, questions 
regarding how to best build the mining cities there have long taken environment into 
consideration. In Kiruna, the original planners of the city were considered innovative for their 
attention to the landscape, designing the first contour plan in Scandinavia (Ahnlund & 
Brunnström 1992). In Kiruna and Malmberget, two cities that were founded for the purpose of 
iron ore extraction, sustainable development may seem a bit paradoxical—how can a town 
whose economic base lies in the extraction of non-renewable resources develop in a 
sustainable way, when the iron ore will eventually run out? If sustainable development 
involves balancing the economic, social and environmental concerns of a people and place, 
this type of economic activity brings quite difficult issues to light. As Svante Lindqvist puts it 
in the play “Mannen från Malmberget” (The man from Malmberget), the it is an unsolvable 
type of dilemma: the ore must be extracted for the community to survive, but the community 
must be torn down for the ore to be extracted. The balancing of environmental, social and 
economic concerns is nevertheless at the heart of the planning and research that will go into 
this project. 
History gives many examples of cities that have been successfully rebuilt after wars and 
disasters such as floods, earthquakes and so on: Baghdad, Moscow, Mexico City and 
Budapest have at some point in history lost more than half their populations due to wars and 
recovered, while Chicago and Umeå have been rebuilt after major fires (Vale & Campanella 
2005). Of course, major cities and small, single-industry towns are vastly different in terms of 
population dynamics and economic strength. Yet Kiruna and Malmberget both have a head-
start in the process of planning the new growth. There are already predictions made for up to 
thirty years into the future about the extent of the area that will be affected by continued 
mining activity in Kiruna, and the Gällivare municipal oversight plan extends to the year 2025 
(Kiruna Översiktsplan 2006, Framtid Gällivare Översiktsplan 2008). This means that the 
people and planners of Kiruna and Malmberget will have more time to plan and execute the 
building of new areas and the relocation of businesses and homes than in the case of war or 
natural disaster. The nature of the mining, which is monitored by LKAB, means that the 
changes to the land and the settlements, though not completely geologically predictable, are at 
least gradual and controlled by the company (Kiruna Översiktsplan 2006, LKAB 2008).  
Although examples of planned settlements as relocations of already existing settlements are 
uncommon, many major cities have been planned from the ground up. These planned cities 
include capitals such as Washington, D.C., Brasília, Lisbon (after a 1755 earthquake), 
Canberra and New Delhi. There are, of course, also many other smaller planned towns, 
suburbs and neighbourhoods in Sweden and throughout the world. Kiruna itself counts as one 
of these, since its construction was planned in advance by the architects Per Olov Hallman 
and Gustaf Wickman in the years 1899 to 1900 (Ahnlund & Brunnström 1992). This was the 
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result of the fact that Kiruna was built as a company town for LKAB, and the company hired 
architects for town design and worker housing with the aim of avoiding the building of 
shantytowns by workers, as had occurred in Malmberget several years earlier (ibid.). 
Multistory buildings in the area called Ortdrivaren were designed in the 1960s by the architect 
Ralph Erskine with the climate of Kiruna in mind (Kiruna Ortsanalys 2006). Modernist design 
replaced much of the old wooden centre of Kiruna at this time (ibid.).  
The fact that Kiruna and Malmberget are small in terms of population and have for all intents 
and purposes been dominated by one industry over their century of existence (Liljenäs 1992). 
This has perhaps contributed to a lack of diversification in the cities’ architecture and 
economic activity. LKAB’s presence in the Malmberget and Kiruna include property 
ownership, the mines, processing plant, and railway (LKAB 2008). Planning is always quite 
different in a small city from in a large urban area, even when it is not a single-industry town. 
One aspect of this difference – whether advantageous or disadvantageous – is that the small 
settlement can be planned to a greater extent, especially true when population growth is 
controlled. In Brasilia, the capital of Brazil, there is a rigorously planned centre with specified 
areas for different types of housing and business activity, but in part because population 
growth was underestimated there are also large numbers of people who live in slums outside 
the city limits (Reis & da Silva 2006). In Sweden, there is greater protection for those who 
cannot afford decent housing; still, there are other challenges faced when planning for small 
communities.  
One of the challenges to sustainable development in a small community is the fact that, with a 
small consumer base, businesses have difficulty staying afloat. A smaller market base means 
less possibility of diversification, and lower chances of two similar businesses making a 
profit. In some cases, company towns have been dominated to such an extent by the main 
employer that private enterprise has been discouraged by that industry. In Kiruna, for 
example, the strong labour union and the company have had common interest in collective 
solutions to problems and thus discouraged individual or private initiative (Liljenäs 1992). 
Moreover, like many cities, Kiruna’s downtown business centre faces threats from retail areas 
that are located external to the city. In the interest of recreating public space that fosters a 
cohesive community, the relocation of the city centre represents a new chance to attract those 
retail businesses in from the outskirts of the city and to create a denser and more centralized 
community space. By emphasizing local funding and community involvement in the new 
developments and involving many constituencies—residents, workers, tenants, landlords, 
LKAB, government officials and so on—the city can move towards a revitalization of the 
downtown area (Faulk 2006). 
Besides its small population size, Malmfälten (Malmberget and Kiruna) face special 
challenges in development relating to their geographic location in the Arctic. For example, 
there are climate considerations when designing outdoor public spaces, the physical design of 
buildings for large amounts of snowfall, drainage systems for snowmelt, and connections 
between places of work, leisure, commerce, residence, school and others. The ‘winter city’ 
movement has suggested principles for dealing with urban planning in the far north and at 
high altitudes (Pressman 1996). Some potential strategies to approaching planning for this 
type of city involve “contact with nature, year-round usability, user participation, cultural 
continuity and the creation of micro-climatic conditions throughout much of the city’s open 
spaces” (ibid., p. 521). Many Swedish cities have for example implemented heating systems 
in the sidewalks of their downtown pedestrian areas to keep these passages free of snow 
during the winter. Of special importance at high latitudes is the provision of good lighting in 
public spaces, because the number of sunlight hours is so low for much of the winter. Special 
attention should be paid to the use of heating and insulation for structures to enhance energy 
efficiency as well. It is important to note, however, that the energy efficiency and climate-
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appropriateness of city planning has little or nothing to do with the actual architecture of the 
buildings. Ralph Erskine, the architect who designed parts of Kiruna in the 1960s and whose 
wind-screen constructions were used as the template for the design a mining city in Canada, 
chose to implement modernist ideals in his plans (Schoenauer 1976). However, the subarctic 
conditions of northern Sweden do not require any particular architectural design; rather, the 
design that is chosen for the new development must fit the needs that are necessitated by the 
long winter. 
Given the fact of climate change and apparent global warming, the Arctic faces unique 
challenges beyond the constant struggle for survival in a harsh climate. Land use, species 
ranges, access to natural resources for extraction and of course the weather are likely to 
change (ACIA Executive Summary 2006). In coastal areas, erosion from storm surges and 
rising sea levels has already begun (ACIA Human Health 2005). Moreover, the harsh climate 
of the Arctic means more special risk factor for injuries due to cold, changing river flows, 
thinning ice and ultraviolet radiation exposure (ibid.). Still, Sweden is better positioned than 
other Arctic nations to adapt because of its relative wealth, its high level of industrialization 
and education, and its welfare programs. Also, unlike many small communities in northern 
Canada, Alaska, Russia, and Greenland, Kiruna and Malmberget are connected to other cities 
by both road and rail, and their inhabitants mostly do not depend on traditional subsistence 
lifestyles but rather work for the most part in industry, services and the public sector.  
 
Demographic change  
The prospects for demographic change in Sweden and, indeed, in much of the world, point 
towards a strong trend towards urbanization. This trend has been observed in Sweden and in 
the rest of the world, where the annual growth rate for the urban population is projected to be 
almost double the overall rate (1.8% versus 1.0%) until 2030 (UN World urbanization 
prospects 2006). Between 1950 and 2005, the global percentage of the population living in 
urban areas increased from 30% to nearly 50% (ibid.). In Sweden, that proportion is much 
higher—85% according to a 2008 estimate—and is increasing (CIA World Factbook 
‘Sweden’ 2009; Statistics Sweden 2006). Though it has been argued that cities can never be 
considered sustainable because they are not self-sufficient in terms of, for example, food 
production (Folke et al. 1997), there is also evidence that dense urban spaces allow for 
increased efficiency in terms of energy consumption and, of course, land use (Wilkinson et al. 
2007). Whether or not the forms that these growing cities take is more sustainable than the 
rural places people are leaving is still up for debate (Andersson 2006, Neuman 2005). In any 
case the social, economic and environmental impacts on both rural and urban places will be 
substantial. 
Rural areas and smaller cities, such as Malmberget/Gällivare and Kiruna, are different in 
terms of demographic dynamics than the nation as a whole. For the country of Sweden the 
natural growth rate plays an important role in overall growth rate, whereas in small 
communities the effect of migration may be much more substantial (Amcoff & Westholm 
2007). It has been argued that “migration is the vital factor to understand the future 
development … in declining rural areas” (ibid., p. 366). Furthermore, the economy in small or 
rural areas is more dependent on external factors than in a large community with a 
corresponding market (ibid.). In company towns like Kiruna and Malmberget this is 
especially true, since the economy is not only small but also relatively undiversified, meaning 
that the external market for the dominant product (iron ore) can make or break the town. This 
was illustrated by the decline of population in Kiruna in the late 1970s and early 1980s, 
following the decline in demand for iron because of the worldwide economic crisis (Liljenäs 
1992). Still, this effect may be to some extent mitigated by the strong social system in 
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Sweden, such as the redistribution of state income tax to municipalities whose tax base does 
not provide for public services.  
Other aspects of demographic change in those parts of the country that are not the major cities 
and their suburbs are associated with population decline. In the 1990s in Sweden there was “a 
new wave of population concentration” (Amcoff & Westholm 2007, p. 367). Since then 
population has continued to grow in the large cities and suburbs at the expense of the rest of 
the country (including small towns like those in Malmfälten) (Statistics Sweden 2006). The 
number of women of childbearing age has thus grown in the major cities and decreased in the 
small towns. Despite the lower average age when women have their first child, this decline in 
absolute numbers of young women perpetuates the decline of population in the smaller 
communities (ibid.). Many young women leave the smaller communities in Sweden at a very 
young age, often to seek educational opportunities or work elsewhere. Because the main 
industry in Malmfälten is iron, which still employs far more men than women, the likelihood 
of women moving away may be even higher than in other communities of similar size (LKAB 
2008). 
Overall, the prospects for population growth (or even stability) in small communities in 
Sweden look rather unpromising. The urbanization of the Swedish population has not so far 
shown signs of reversing (Statistics Sweden 2006). In the special cases of Kiruna and 
Malmberget, the population prospects depend to a great extent on the growth of the mining 
industry. If the world demand for iron ore recovers or even grows, there is a possibility that 
these mining towns will grow too. If the demand for ore is weak, or if further mechanization 
leads to the elimination of more positions at the company, the communities of Malmfälten 
may not be able to retain their current population levels. 
 
Planning for youth 
The field of youth research is wide regarding topics and themes and “youth” as an important 
object of research has a relatively long history, beginning in the early 20th century (Hall, S. 
1904/1931). In different reviews regarding research about youth and in an international 
context, Sweden and the Scandinavian countries have taken a leading role since the late 1980s 
(Hannevik A & Hastrup K. 1996, Waara P & Ekenberg, S 2009). Some of the factors leading 
to this have been calls for research about youth from research councils in the Nordic countries 
and the establishment of six regional youth research centres in Sweden during the 1990s, as 
well as the active pursuit and development of research networks. As a consequence the field 
of youth research has developed institutions in terms of journals and regular international 
conferences in a Nordic context. 
The bulk of contemporary youth research can be divided into three different general 
discourses embracing youth research in different disciplines and in interdisciplinary research. 
The first discourse regards youth as a problem in different aspects and the research is often 
aimed at helping and/or correcting juvenile behaviour that contemporary adults define as 
problematic and hazardous. Examples of such research are themes related to drugs and 
alcohol (Leifman H 2000, Ohlsson 1996), deviant behaviour and crime (Lalander, P 1998, 
2009, Estrada 1999), unemployment (Hagström, T 1999) health (Hammartström A 1996 Skär, 
L 2002) , and social and economic marginalisation (Halleröd, B, Westerberg A 2006, Vogel 
2005). Research within the problem discourse is often funded by government departments and 
is part of the planning process in society and of “social engineering”. 
A second discourse identifies youth as active and reflexive subjects that create their own 
identities in relation to the overall social structure and culture (norms, values). Youth are 
studied in different arenas in their social and cultural environment, such as in school, with 
friends, in the family, or in their ‘territories’ (meeting places such as certain parts of a city, 
region or district). Research topics are about social, cultural and sexual identity (Ambjörnsson 
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F 2004, Patman, R 2007), as consumers and producers of culture and popular culture, 
lifestyle, etc (Willis, P 1977, Trondman, M 2003 Bjurström, 2005).  The topics are usually 
related to social class, race/ethnicity, sexuality and gender as dividing lines between different 
categories of youth. Subjects for research have usually been on youth that are living in the 
major cities and less research has been done on small town and rural youth (Löfgren A, 1991, 
Jakobsson, M and Waara, P, 1991). 
 
A third discourse is to look at youth as a specific social category and as phase of life. Youth 
is regarded as a temporary stage in life course of individuals. Research topics include for 
example how society structures the life course and how social institutions like family, 
educational system and labour market distinguish different phases of life and contribute to 
different patterns of transitions from the cradle to adult life. The transition is studied in social 
(changing status as child, youth, adult) (Buchman, M 1989), psychological (personality 
development) (Eriksson E H 1995, Cote, J 2000) and cultural (values, norms, symbolic 
features) (Johnsson S, 2007, Andersson Å 1997) aspects and how the transitional patterns 
have changed in a historical perspective (Gillis, J R 1981, Jacobsson M 2000). The focus is 
often comparative whereby different generations of youth in different social and cultural 
settings are compared. 
Research on youth related specifically to the region of Malmfälten is rare (Hägg, K 1993). 
There is however a study of youth in the county of Norrbotten with comparisons between 
Malmfälten and other regions within the county (Waara, P 1996, 2003, 2005, Waara – 
Jakobsson 2008, Jakobsson 1992, 2000, 2008). Research topics were youths’ experiences of 
their local community and their future plans regarding education, work, establishment of 
family, moving away, spare time activities, etc. Youth in Malmfälten differed from the rest of 
the county of Norrbotten in that they were less satisfied with life in their community, and 
were more interested in leaving their community, especially among females. Causes of this 
pattern may be that possibilities regarding higher education, structure of the labour market, 
and leisure activities are more adapted to male youth (Jakobsson M, 2009).  
Research on youth related to issues of moving entire cities seems to be an infrequent research 
topic according to literature and articles within the field of youth research. There are however 
some studies from South Africa in which youth is one of several themes, when looking at 
planning and consequences of moving informal settlements to rebuild them as regular homes 
with higher standards. What seems to be essential for successful rebuilding of the settlement 
is to maintain and empower the social networks among the inhabitants so that they can 
reorganize and function in the new settlement (Khan, S 1998a, 1998b, 2004).  
This horizontal integration is one the key categories in the planning process of moving the 
cities in Malmfälten. Specifically, important questions remain around how to move residences 
and other facilities in a way that does not rupture social networks and fragment different 
groups within the population, especially youth who may already be more or less strongly 
integrated within the local context. The planning and consequences of these aspects ought 
therefore to be closely monitored and studied as this project is carried out.  
 
Urban settlements and its buildings 
We are focusing the small settlements and towns with peripheral location in harsh climate or 
with other vulnerable conditions. With harsh climates we mean the climate of today with 
coldness, substantial rains and wind during a major part of the year, together with the future 
uncertainties regarding climate changes. Such conditions require consciousness where to 
locate the settlements in relation to geographical and natural conditions. In a sustainable 
perspective it is important with a careful management of the natural and environmental values 
in the surroundings in localisation and extension of settlements. Of importance is also how the 
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net of settlements is related and connected to each other? How are the topographical and 
geological conditions for urban settlements? The local climate on a south west directed slope 
as for existing Kiruna gives as example a good local climate comparing with a valley with 
hard winds, the so called wind tunnel effect. (Adamson & Hidemark 1986) 
 
The urban structures have to be shaped to meet the vulnerability. It is challenging to shape the 
plan of the viewable urban structure, in the way the buildings are placed in relation to each 
other, how places are formed, how the transport infrastructure that is used and shaped with 
directions and nodes, how the green structure is integrated, how societal and commercial 
service is placed, etc. The physical shape of the urban structure gives the basis for the 
population’s daily life. It is an interaction between human and the urbanity as an artefact that 
can form the context for the social life. (Falkheden & Malbert 2002) 
 
The climate conditions also lead to high demands on the design of the buildings; the 
foundations, surface layers, insulations, roofs etc. The climate conditions also lead to high 
demands on the design of the buildings; the foundations, surface layers, insulations, roofs etc. 
With harsh climates we mean the climate of today with coldness, substantial rains and wind 
during a major part of the year, together with the future uncertainties regarding climate 
changes. (Bokalders & Block 2004) 
 
In the same way the buildings can be shaped in a way to meet vulnerable demands, in the way 
the building is located in the environment in relation to the ecological systems, to the local 
and social climate etc. The shape of the building, its roof construction and choice of building 
material in construction, isolation and surfaces is important regarding the natural light and 
energy use as well as the preconditions of reuse and degradability of the material.  
 
Buildings can be flexible in many ways. One is the way buildings can be formed in a general 
way to be used for a manifold of purposes as it is or with small changes. Another way is to 
create element buildings or reuse elements from turned down buildings that are movable when 
the circumstances are changed for the building or its location. This is common with barracks 
but there is a need to further develop industrial element construction in a rational way but 
with high quality, both functionally and aesthetically. Such flexibility also requires a 
development of new solutions of the building infrastructure as water, sewage, electricity and 
telegraphic supply. (Adaptable futures 2008). 
 
Commuting in remote regions  
The complexity in providing social services and urban functions within sparsely populated 
areas has proven to be a common yet challenging task to today’s regional authorities. In a 
time of urbanization, many peripheral areas have become dependent upon only a handful of 
economic suppliers in order to survive. In some remote corners of the world, the main 
economic driving force is represented by local mining companies extracting natural resources 
from the rich ground. These companies have historically been associated with the construction 
of living quarters and services for their employees in the form of company towns, often 
inhabited by both the worker and his family, thereby providing a base for further development 
of the company and the region. However, different regulations such as Australia’s Fringe 
Benefits Tax have in time more or less halted the expansion of permanent company 
settlements in resource-rich areas. This has together with the development of smaller airplanes 
and cheaper air travel led to the introduction of long-distance commuting, often referred to as 
“fly-in/fly-out”. Especially in remote and resource-rich regions in Australia and Canada, this 
form of commuting has become common for mining companies aiming to decrease their 
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production costs by avoiding construction of permanent settlements for their workforces. 
Compared to daily commuting and business trips, long-distance commuting occurs over vast 
distances and, as a consequence of this, workers often stay at the production site for several 
weeks at a time.  
The companies have much to gain from using this method, mainly in terms of reducing costs 
but also in terms of increased opportunities to attract workers whose families are not willing 
to move permanently. The fact that most people nowadays prefers to live in urban areas has 
also helped the growth of this form of commuting. Development within these often sparsely 
populated regions is however hindered when workers from metropolitan based companies 
only come to extract the local resources. The presence of fly-in/fly-out companies in Western 
Australia has for instance led to emigration among young people, failing local businesses, 
population decline and weakening social bonds. In essence, this type of development means 
that many resource regions miss out on the benefits that a permanent population provides 
(Houghton, 1993; Storey, 2001).  
Extending the view to other parts of the world makes it possible to highlight some exceptions 
to this trend, where towns built on the basis of natural resources remain. The area of 
Malmfälten in northern Sweden is a good example of this. The region tells the tale of two 
cities, Kiruna and Malmberget, who share a history of iron ore mining under a single 
dominant company, LKAB. A fair share of the population in both Kiruna and Malmberget 
have for decades been engaged in extracting one of Sweden’s most well-known resources. 
However, the context in which this has occurred, and indeed still occurs, is rather different 
from the work related to Australia’s and Canada’s mineral mines. Municipalities in Sweden 
dominated by a single company are in general comprised of fairly small populations. Also, 
“[a]lthough not as geographically isolated as single enterprise communities in Canada or 
Australia, they are often in locations that are isolated in relation to larger and more 
differentiated labour markets” (Liljenäs, 1992, p. 248).   
The city of Kiruna, built by the mining company LKAB in the late 19th and early 20th century, 
was planned from the very beginning to be adapted to the social needs of its inhabitants as 
well as to the harsh climate of northern Sweden, characterized by strong winds and extensive 
periods of rain and snow. The relationship between the company and the population has 
always been important to both parties, and both depend on each other in order to survive. 
Despite the establishment of other companies, LKAB remains a main employer in Kiruna. 
Both the company and the people of Kiruna are depending on a continued world market 
demand for iron ore, but the company is also relying upon the social well-being of the 
inhabitants (Gimberger, Norberg, 2006).  
The situation in Malmfälten is rather different than the mining regions of Australia and 
Canada. The permanent presence of the workforce in Malmfälten ensures that resources are 
given back to the region, rather than having metropolitan mining companies collect all the 
benefits based on fly-in/fly-out operations. This points once again to the reciprocity between 
Malmfälten and LKAB, but it also highlights the danger of being dependent upon a single 
industry, which should be addressed within future regional planning and development. The 
large distances and sparsely populated areas surrounding the city make daily commuting from 
Kiruna to any other labour market very difficult, if not impossible. While long-distance 
commuting increases the extent of local labour markets and, as a result, encourages economic 
development, accessible public transport is often lacking in remote areas such as Malmfälten. 
The willingness of the labour force to commute over great distances must also be taken into 
account within regional planning, much like “the social aspects of long distance commuting 
must be considered as monetary costs, time consumption and mental barriers are important 
factors affecting individuals’ ability to commute over long distances” (Sandow, p. 15, 2008). 
Long-distance commuting might be a good solution for keeping a mine going, since it shaves 
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off a great deal of the mining companies’ production costs. Closing mines is related to both 
economic and social suffering, often affecting the local community, no matter its size. 
Attracting permanent labour to live in small mining towns in a remote area is indeed a 
challenging task. 
Despite the fact that Kiruna is today a well-established community, there are disadvantages to 
the dominating role of LKAB. More specifically, this situation might hinder the development 
of smaller companies whose production is not tied to the mining company: “the majority of 
small firms [in company-dominated towns] are almost entirely engaged in subcontract work 
and have few or no products of their own” (Liljenäs, 1992, p. 247). Given the long and for the 
most part lucrative relationship between the city and LKAB, it would seem undesirable for 
Kiruna to detach itself from the mining industry. Attracting businesses not related to mining is 
however a vital step in securing the future socio-economical characteristics of the region. Due 
to the dominating role of the mining industry, along with the fact that there are no alternative 
established nodes for long-distance commuting in Malmfälten, the area has become quite 
vulnerable to future economic dips within the mining industry. Consequently, planning for a 
local form of development which invites a greater diversity of companies might very well 
prove vital. In order to achieve this it is necessary to attract enterprises with a commuting 
system, not least since no other company has the same kind of relationship to Malmfälten as 
LKAB does.  
 
Planning for work, service and leisure  
The iron ore line has, since its completion in 1903, constituted an important hub for the 
economy of northern Sweden. Without it, there is little doubt that the city of Kiruna, as well 
as the rest of the mining industry, would not exist in its current form. The railroad allows the 
iron ore to reach the ports of Luleå and Narvik and continue along the Northern East West 
Freight corridor on its way to customers around the world. However, due to the vast distances 
and fairly small local labour markets found within the area of Malmfälten, further investments 
in both the iron ore line as well as other transportation systems have been necessary. Planning 
for economic development mainly concerns more extensive communications and faster 
commuting systems, which are able to connect the widely spread and sparsely populated parts 
of the region (Swedish Agency for Economical and Regional Growth, Internet). The distances 
that can be reached with new modes of transportation are steadily increasing but the limits for 
what is socially acceptable in terms of daily commuting cannot be disregarded. 

Cities within the area of Malmfälten are exposed to harsh climate conditions for much of the 
year. Most of the precipitation that falls in Kiruna comes in the form of snow and ice, making 
everyday life hazardous for the inhabitants of the city. The snow season lasts in general from 
October to May, a period which includes weeks with little to no sunlight. In the summer, the 
sun never sets. These extensive seasonal variations were considered even from the 
establishment of the city, when Kiruna was planned and built more than one hundred years 
ago. Nature’s limitations forced the planners and early visionaries to consider original 
solutions, following both the topography and wind directions within the area in order to 
construct a city that could supply its citizens with more than just a place to work (Gimberger, 
Norberg, 2006). Cities in most northern parts of the world, not least in Arctic regions such as 
Malmfälten, are, in terms of their culture, history and traditions, generally identified with 
winter and the various climatic conditions connected to it. Despite varying conditions due to 
different geographical locations however, cities have often been planned based on common 
principles. Whether these are political, economic or related to the latest trends in urban 
planning, variations in the local climate seldom attract extensive interest. The very sense of 
place is lost because of lack of local attachment within these areas of uniform culture 
(Pressman, 1996). In order for planners to achieve sustainable results in Arctic environments 
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it is vital to realize the potential inherent in such areas. Implementing standard solutions 
without attention to the special conditions created by the harsh climate is not feasible. 
Creative solutions are reached when planners work with nature rather than against it, creating 
a plateau upon which local governments can base further development. The early planners of 
Kiruna realized this more than a century ago, which to some extent allowed them to avoid 
repeating the mistakes associated with the unplanned, unsanitary and crowded worker 
barracks in Malmberget. 

In an increasingly mechanized and digital world, more work is being done indoors in 
comfortable conditions, and “modern life seems to be determined to be spent indoors” 
(Westerberg, 2004, p.1). Social outdoor activates during the winter season are in many cases 
dependent upon uncontrollable factors, such as the weather and winds, in order to be fully 
enjoyable. Modern, consumption-oriented society has consequently made certain activities 
available at all times, for instance by constructing shopping malls and indoor sport venues, 
that shows are not affected by cold winds and bad weather. However, spending time outdoors 
is essential to our need to interact with other people in social environments. Planners therefore 
have a responsibility to provide city inhabitants with appropriate social tools, such as open 
spaces and public meeting areas, that make this possible. Especially within Arctic cities, 
planners should be “forced to evolve particular strategies endemic to their specific locations, 
problems and requirements” (Pressman, p.523, 1996). There are a vast number of tools 
available for producing both leisure-oriented and service-rich communities. Ice and snow can 
for instance be used for visual entertainment, rich colours and lights can be used to create a 
sense of warmth in social areas, while heated walking paths with handrails etc. will provide 
safety for pedestrians and “facilitate movement throughout a city’s central business district” 
(Pressman, p.524, 1996).  

Planners associated with the development of urban parts in Kiruna and Malmberget should 
make sure to retain a close connection to the surrounding nature and cultural landscape. More 
specifically, winds and harsh weather within urban areas should be fought with the use of 
densely located buildings, windscreens and fences against the snow. Urban services provided 
within social areas could be achieved by buildings of mixed-use in pedestrian zones with 
limited access for automobiles. Another vital aspect is of course the spatial geography of the 
city. Central parts of the city that are interconnected both save energy and encourage 
commerce. Finally, buildings should be pleasing to the eye and “possess an aesthetic which 
reflects or fits the land and surrounding climatic and cultural constraints” (Pressman, p.523, 
1996). 
 
Users and participatory planning 
In the context of the restructuring of Kiruna and Malmberget, participation in planning has 
two meanings. Firstly, participation is a matter of giving the citizens, as users, a chance to 
take an active part in the planning and design of their own lives and living environment. 
Secondly, it is a question of letting professionals, such as urban planners, architects, engineers 
and so on, also as users, influence the formation of the technical and social systems they are 
going to employ, maintain and support in the future. An important difference between these 
two groups is that the first choose where to live, while the latter is bound to the place and 
context by their profession. Another difference is the time span of engagement with the 
planning process, wherein the first is often involved on a project basis while the second is a 
continuous part of the local or regional development process. Those differences have 
implications for how to organize participation. 
Participation can be seen both as a goal and as a means to improving the quality of the 
planning and design process. Citizens are entitled to take part in the planning of their society, 
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and those employed in the public sector have a legal right to take part in the planning of their 
work environment. The modern concepts of work planning and work-place design emphasize 
the importance of involving professional users at an early stage in the planning process 
(Feigenbaum 1961, Womack, Jones & Ross 1991) and there are a number of methods for how 
to do it (Lindberg 2000). It can be difficult, however, to distinguish between participation as a 
goal or as an instrument, especially in theories about learning organizations (Argyris & Schön 
1978, Senge 1990, Ellström 1996). Harnessing the creativity of a competent and experienced 
work force (that is, their tacit knowledge) is an essential prerequisite to achieving flexibility 
and competitiveness in a world that is becoming more and more heterogeneous and dynamic 
(Pfeffer 1998, Ashkens 1997).  
Another issue in participatory planning is whether participation should be direct (individual) 
or indirect (representative). Citizen influence would ideally be as direct as possible, but 
sometimes this may present organizational difficulties. In these cases, a representative 
approach can at the least guarantee that a certain range of opinions will be included. The 
disadvantage of such an approach is that some groups may not be included in the process of 
selecting representatives, a problem that to some extent can be compensated for by 
transparency. Regarding the professional users it is important involve as many experts as 
possible in utilizing their competence and experiences, but also as a way to facilitate the 
implementation process. A successful implementation also calls for some degree of consensus 
about what to achieve (Mintzberg 1994). 
The ideal approach takes both the interests of citizens and of professionals into consideration. 
The participation primary is an instrument to improve quality in the planning and design 
process. Regarding the professional users, it is important to encourage learning processes in 
order to make the implementation process more flexible and smoother, by avoiding conflicts 
between these two groups of users. 
 
Gender and living conditions  
Women and men participate to a relatively equal extent in local politics and the labour market 
in Sweden. Women work professionally to the same extent as men (SOU 2004:43). Ideas 
about gender equality are becoming more important in society and many industries have 
begun to take into account gender perspectives, but there are still gender inequalities in the 
Swedish labour market in that women and men have different experiences and unequal 
working conditions, power, wages and possibilities (SOU 2004:43, Abrahamsson 2000, 
Statistics Sweden 2006). Women and men tend to have different employers, trades, or 
professions and work in different sectors. The largest professions and groups of occupations 
are also the most gender homogeneous and these patterns have been quite stable during the 
last four decades. Even within the same profession and in the same workplace women and 
men may have different duties at work. A type of production, occupation or a workplace may 
have an even proportion of women and men on the surface, but when the statistics are broken 
down by divisions, positions and job assignments, gender segregation can become apparent 
(Abrahamsson 2000). 
The education system follows the same patterns of gender segregation. Females and males 
choose different educational courses that lead to different occupations in different sectors of 
the labour market. Swedish youth still choose jobs that follow gender stereotypes to a great 
extent, despite some political efforts gender desegregation in education programs where one 
gender is highly under-represented. Rural and sparsely populated areas, like Malmfälten, have 
a more unequal distribution than large cities such as Stockholm. Industrial cities with paper 
mills, steel works or mines, like Kiruna, have an even more unequal gender distribution in the 
private sector (Statistics Sweden 2007).  
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Sweden has labour system built mainly on dual income families. As in all Nordic countries, 
the availability of childcare facilities makes it possible to balance working life and family life 
by reducing stress and unnecessary absenteeism relating to childcare. Still, women and men 
face different challenges in terms of combining work and children. In male-dominated 
professions and workplaces parental leave and part-time work are still seen as a hindrance and 
moreover many men actually do not want to stay home with their children (Bäkkängen 2002). 
Therefore few men take parental leave or work part-time; caring for children is predominately 
regarded as the woman’s responsibility. Good child care is a necessary condition for good 
living conditions. 
The population of Norrbotten is getting older and there are relatively few families of 
childbearing age, which leads to low numbers of births. Compared to the whole of Sweden 
during the same period of time, there is much higher average age in Norrbotten and clearly a 
disparity in the age group 20-44 years. One can clearly see the consequences of many years’ 
net emigration. Not surprisingly, women move to other parts of Sweden more than men. This 
is not only a question of employment or educational opportunities, but also of tradition. The 
men seem to be more deeply rooted: they choose to stay close to their place of birth, perhaps 
seeking work within commuting distance. This is not at all the case for girls and young 
women. They have always moved far away for both education and work (Abrahamsson 
2008). This phenomenon creates a male surplus in the county of Norrbotten, especially in the 
rural and depopulating areas. Among the age groups when people are most likely to move 
(from 20 to 34 years old), all municipalities in Malmfälten have a deficit of women.  
Of all the 16-year-old Swedish students completing primary education (9th grade) in 2006, 
girls’ average qualification assessments were 12% higher than boys’. This gender difference 
is larger in Norrbotten than in Sweden overall. Also, post-secondary education has become 
successively more common, especially for women. In total, 60% of the students at Swedish 
universities are women. Norrbotten has lower educational attainment levels overall, especially 
among men, compared to the nation as a whole. One explanation for the overall lower 
education attainment in Norrbotten is probably that the region, like other rural districts with 
strong working-class cultures, has only recently developed an academic tradition.  
Like in other rural parts of Sweden, the working life and the culture in Malmfälten 
traditionally have been focusing on men’s jobs and activities. It is a culture in which women 
often are clearly subordinated or made invisible. There is a tradition that women should stay 
behind and leave the discussion and the decisions to the men. This is still true, especially 
when it comes to politics and other discussions on strategies, plans and visions for the future 
of the region. The culture can also in some contexts be described as a kind of manliness with a 
lot of talk about moose hunting and that sort of thing. It is also a culture in which it might be 
difficult to live like a free and emancipated woman. This may be an explanation as to why 
many of the young women move out of the area and also as to why the remaining women 
almost become invisible and stick to typical ‘feminine’ professions and activities. Many of the 
women staying in the region more or less adapt to the culture, and even if unconsciously, they 
might feel their gender-segregated world is comfortable. 
Taken together this makes men’s experiences not neutral, objective or good representations of 
everyone’s experiences, even if it is often believed that this is so (see e.g. Attfield 1989, 
Sundin 2001, Bratteteig 2002). Understanding the effects of this unequal, gender-segregated 
society and labour system would probably allow for new ways of thinking and ideas about 
planning the new Kiruna and Malmberget. 
 
-The unequal planning process 
Although the labour market in Sweden has always been open to workers of both genders, the 
gender distribution is very uneven. As a result, it is still mainly men who plan, design and 
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construct working and living environments for both men and women. Design and technical 
solutions are based to a great extent on men’s experiences and wishes. Unequal gender 
division and gender-segregated workplaces have established a culture that makes it hard for 
women to act as professionals and risks also leading to other problematic attitudes (Cettner 
2006, Iacuone 2005, Olofsson 2004, Eisenberg 1999). The construction sector in Sweden 
faces forced adjustments that will lead to women’s professional competence being more 
integrated in ordinary work processes (SOU 2002:115, Byggindustrin 2006).  
A gender perspective means that femininity and masculinity are seen as socially and culturally 
constructed in relation to both local and global structures and discourses (Connell 1995, 
Acker 2006). The content of femininity and masculinity is therefore both stable and 
changeable. Professions and jobs are also gendered and this affects design and planning 
processes. Many associate, for example, functionality, technology and machines with 
masculinity (Sundin 2001, Mellström 1999). Even rational thinking, analytical ability, 
innovativeness, playfulness and curiosity are often seen as being male. This connection to 
‘masculinity’ negatively affects the possibilities for women to work as architects and 
engineers (Berner 2003, Cettner 2007). The professional skills of women as technicians, 
engineers and architects risk being questioned or neglected, and this can be one explanation to 
the obstacles and problems many professional women in the construction sector experience.  
We need to see the design and planning processes from an organisational perspective and how 
its functioning affects the resulting project processes. Most organisations have unspoken or 
spoken norms about masculinity and femininity, linked to an overall gender order in society 
(Connell 1995, Abrahamsson 2000). This makes it harder for individual women and men to 
break the gender rules and progress beyond them. Our previous research unfortunately shows 
that the construction industry shows many signs of the presence of such norms (Cettner 2006, 
2007, Berggren & Hedman-Péturson 2005, Iacuone 2005, Olofsson 2000 and 2004). A gender 
perspective on design and building processes can contribute to the creation of new and 
innovative organisations. One important aspect from a gender perspective is therefore to study 
methods and organisational forms that include both women and men as professionals and 
stakeholders on equal terms, both in numbers and hierarchically. This may, we hope, be a step 
towards gender equality in the long run. 
 
Work environment and working conditions 
The work environment and working conditions are important aspects of living conditions. 
What is good work environment and what are good working conditions? In the middle of the 
1980s the Swedish Metalworkers’ Union formulated an answer to these questions with the 
concept “Good Work” (Det Goda Arbetet) (Metall 1985). This concept is a normative theory 
that specifies nine principles for the conditions of good work and a good workplace, norms 
that were partly based on state of the art socio-technical and macro-ergonomic research of the 
1970s and 1980s and partly on a set of political considerations (Johansson & Abrahamsson 
2009). The nine principles are: 
1. Job security. 
2. A fair share of production earnings. 
3. Co-determination in the company. 
4. A work organisation for cooperation. 
5. Professional knowledge in all work. 
6. Training as a part of work. 
7. Working hours based on social demands. 
8. Equality in the work place. 
9. A working environment without risks to health and safety. 
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The concept of “good work” was quickly adopted by the trade union movement as a whole 
and at the 1991 LO congress it was officially established under the title “developing work” 
(LO 1991).  
In the late 1980s and 1990s “good work” met a new industrial context, often called Lean 
Production, based on a rich diversity of new management theories. The original ideas often 
came from Japan, but their more prominent advocates were American researchers and 
consultants (Furusten 1999). The Swedish version of the new management discourse is based 
on the influences from American researchers and consultants but also by the actual production 
context in the Swedish industry. Below we will try to capture the main features of the 
Swedish version of the new management concepts, something we call ‘the Swedish dialect’ 
(Johansson & Abrahamsson 2009). 
1. Rational flows. 
2. Integrated product groups. 
3. Flat organisations. 
4. Learning in work. 
 
The international management literature paints a bright and optimistic picture, assuming that 
companies actually implement the current management concept. There are great hopes that 
modern organisation forms with a high degree of learning and competence development will 
create work conditions that combat stress and work-related health issues. The concepts of 
sustainability and healthy organisations are often used in debate and there are models that 
demonstrate positive economic effects for the employer (Boden et al 2001; Berger et al 2001; 
Mattke et al 2007). 
Unfortunately, one must conclude that the picture was not always positive from either the 
company’s or the employees’ perspective. There are successful examples with good working 
environments, effective organisation and positive financial results (Vink et.al. 2006). At the 
same time, a long series of negative outcomes have been seen in working life – increased 
numbers of people on long-term sick leave and with work-related injuries, burnt-out 
personnel, stressed employees, and overburdened workers (Landsbergis, Cahill & Schnall 
1999; Rasmussen 1999, Karltun, Axelsson & Eklund 1998, Eklund 2000, Carayon & Smith 
2000); this is often described as the anorexic work organisation (Radnor Z.J. & Boaden R. 
2004). Many of the old problems remain in modern organisational forms and continue to 
cause the same types of work-related problems (Thompson & Warhurst, 1998). 
Naturally, the new management discourse has not developed independently from the social 
discourse. The management discourse’s public sector counterpart is New Public Management 
(NPM), which has its roots in Margaret Thatcher’s far-reaching restructuring from the late 
1970s and early 1980s. NPM involved the deregulation of the public sector and a transition to 
a more market-like control where a collection of control methods were borrowed from 
industry. The effect is not just that the public sector imitates the new market management 
concepts, but also that the concept’s basic structure has becoming so dominant that these 
concepts have become internalised in our consciousness. We encounter ‘lean thinking’ in 
everyday life to an unprecedented extent. It is present in day-care, schools, and health and 
medical care. 
The strong focus on deregulation has also influenced work environment efforts. Inspired by 
the quality work being done by industry, particularly standardisation efforts related to 
ISO9000, the system changed to ensure that the companies have a system for handling their 
work environment efforts rather than controlling the actual work environment (Johansson, 
Frick & Johansson 2004, Frick et al. 2000). To keep the work force fit and healthy has 
become a personal activity for each individual employee rather than something to be 
connected to work and production and to be dealt with during working hours. 
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These problems are complex and have many causes. If we compare Metall and LO’s vision of 
“good work” with the new management concepts, they converge to a great degree in rhetoric, 
but diverge in practice. The question is then whether “good work” is merely an obsolete 
vision or if it can be recreated and adapted to the new society we are creating in Malmfälten. 
Our argument is that this is something that can be done and that must be done, not once and 
for all but rather as a continual development process. 
 
Socio-technical interfaces 
Planning, constructing and managing today’s cities are often considered in theory from a 
sustainable and inclusive development position, though in practice it remains a job mainly for 
technological experts and influential politicians. As defined in the Brundtland Report, 
“sustainable development is development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs” (UN Documents 
Cooperation Circles, Internet). This fairly vague definition can be interpreted in quite a few 
ways, not least in relation to urban planning, where the definition raises several questions 
concerning how to comprehend and incorporate opinions and values from different interest 
groups into the planning process (Rosen, 2001). While public planning is a common concept 
in most Western societies, the complex infrastructural solutions that characterize modern cites 
have historically been linked to little social insight. Water, power and communications 
capabilities are indispensable for everyday life, and taken for granted by the citizens, but the 
systems are generally only noticed when they fail. The complexities of such systems are often 
the result of frequently added functions, and while necessary in order to deal with the 
predicaments that come with urbanization, this has led to a deterministic view that 
“…inevitably results in rather cartoonish and generalized treatments of the urban effects and 
dimensions of technological change” (Graham, 2001, p.340). The relationship between social 
and technical systems is however not purely black and white: “building cities implies the 
shaping of society,” while “utopian ideals, cultural values, economic considerations, and 
power relations are built into the physical structure of cities” (Hommels, 2000, p.650). 
It is sufficient to say that the interface between human and technical planning policies has 
been poor for some time. However, according to Panebianco & Pahl-Wostl (2006) 
“technology is only the ‘hardware’ and it is becoming increasingly obvious that the 
‘software,’ the social dimension, has to become part of planning and management processes” 
(p. 1090). The extensive process of introducing new socio-technical systems, such as sewage 
plants and waste facilities, has traditionally been characterized by mutual adaptation between 
a city’s technical, social and economical settings. When planning with the intention of 
maximizing efficiency for both citizens and the environment, this type of procedure has in 
many cases led to centralized solutions that show little concern for public opinion. Technical 
solutions have often been developed in isolation from each other. Therefore, the dominating, 
uniform infrastructure of such systems has, despite upgrades, often proved unfit for the needs 
and demands of citizens living in today’s urban environments, not least in connection to 
ecological aspects such as the treatment of wastewater in sewage plants.  Modern planning 
policies concerning socio-technical systems place much more focus on decentralized solutions 
and human influence, consisting of smaller units that are easier to adapt to specific situations 
and geographical environments. For instance, “[a]dequately informing the public and 
involving them in the decisions-making process, as well as reasonable charges for waste-
disposal are identified as the most important factors concerning the social compatibility of a 
waste-disposal plant project” (Joos, et al. 1999, p. 421). However, these small facilities are 
often owned and controlled by private entrepreneurs, which might pose a problem for 
governments due to lack of oversight over the facilities’ quality levels, and the inability to 
guarantee their operational status. The small facilities also have to manoeuvre in an 
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environment still characterized by large, centralized socio-technical systems, which hinders 
their development.  
Large cities full of concrete buildings with complete infrastructural systems in place are 
commonly experienced as fixed and impossible to modify in any significant way, even if 
citizens would so wish; “[i]ndeed, viewing cities as large, complex, sociotechnical ensembles 
makes the idea of changing them almost counterintuitive” (Hommels, 2000, p.650). 
Technology and culture are also deeply intertwined; technology by itself, in the sense of 
socio-technical relationships, has little use if not supported by the local context and local 
citizens and institutions. Forces upholding a certain technological system might also be 
connected to certain political and economic policies. However, when a technological 
perception becomes dominant, “it will be difficult for engineers and others who are involved 
in technological development to imagine radically different alternative technologies” (ibid., 
p.655). The dominating technological settings then make it difficult for developing systems 
and social groups to think outside the box. This might also be a problem for planners, who 
have to weigh new trends against old systems, and “[o]nce a city centre is built with all its 
infrastructure – buildings, roads, passages, distribution network – it displays obduracy and 
offers resistance to change” (ibid., p.654).  
A different type of socio-technical system that belongs to the modern age concerns 
information and communication technologies, ICT, where social inclusion and public opinion 
are set to play a greater role than in traditional socio-technical systems. However, “... as ICTs 
have become an economic competitive advantage for attracting inward investments, many of 
these initiatives tend to be supported by the false idea that ICTs alone can serve as social and 
economic leverages” (Firmino & Camargo, 2007, p.1). ICT systems are, as implied by their 
name, used to transcend vast distances and at the same time are not physically connected like 
roads or sewage pipes. Instead they are for the most part invisible, which makes it hard for 
planners and authorities to grasp their complexity, even as citizens nowadays more or less 
take them for granted. Despite having the ability to connect people over time and space, 
socio-technical systems that revolve around internet technologies constantly delimit the space 
for marginalized groups in society, decreasing their areas of social interactions to local levels 
(Graham, 2001). Implementing an ICT system in practice is indeed an intricate task, whose 
success largely depends upon the local milieu, not least since “few cities are dealing 
consciously with the relationship between physical and digital urban spaces aimed at evolving 
a democratic construction of ICT strategies and a closer interaction with public places” 
(Firmino & Camargo, 2007, p.11).  

4.2 Resilience and robustness 
As people become increasingly aware of the connections between the local and the global, the 
capacity to adapt to change has received more attention. The ability to adapt to changing 
conditions is a prerequisite for survival for all organisms, and this capability, along with the 
possibility of learning from past experience, is also necessary for the long-term survival of 
economic, technological and ecological systems in general. If the goal of people, who manage 
complex systems, including planners and policy makers, is a robust, resilient society, then 
they need to actively build resilience in these fields. Furthermore, if the goals of sustainable 
development and resilience are to be reached, then human and natural systems cannot be 
treated as if they were independent (Folke et al. 2002). The risks that modern society faces 
cannot be managed if the connections between social, economic, technological and 
environmental systems are ignored. Furthermore, too-rigid control of systems can lead to 
collapse, as has been shown by the results of suppressing natural disturbance regimes like 
forest fires (ibid). Robustness—the ability to withstand disturbances, to buffer change and to 
adapt—is a practical, rational goal for society (Wirén 1998).  
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Risk management 
One of the fundamental challenges to planning and policy, closely related to questions of 
resilience and adaptive capacity, is risk management. Risk is a complex concept with 
meanings that differ based on circumstances and personal beliefs (Wirén 1998). The 
assessment of risk is inherently characterized by uncertainty and lack of knowledge; in part 
because of this, the technical (calculated) risk and the perceived risk of a given event can 
differ greatly (Wirén 1998, Slovic 1987). Whereas technical risk analysis makes use of the 
relative frequency of events and often focuses on physical damage, the perceived risk and 
acceptability of a certain degree of risk may be quite different. Non-technical risk assessment 
by the general public may be based on the perceived benefits of taking a risk, whether 
exposure to such a risk is voluntary, the potential for catastrophe for society and for future 
generations, and the degree of control and familiarity one has with the event (Slovic 1987, 
Freudenburg & Pastor 1992). These differences do not necessarily imply correctness or higher 
value for one or the other approach to risk analysis, but instead suggest that mutual respect 
and communication between decision-makers and the public on risk is necessary. 
 
There are also ethical questions surrounding risk analysis and management. Three important 
questions arise with respect to uncertainty and risk in the context of planning, as outlined by 
Wirén (1998): what are the undesirable effects of a given event, and who decides which 
effects are undesirable? How can we decide, judge or quantify the likelihood that a certain 
event has undesired effects? Finally, wow can we compare these effects and determine which 
should be prioritized? In conflicts relating to technological risk, the imposition of risk on one 
group by another—such as the decision to build toxic waste disposal facilities in a poor, rural 
area because it is seen too dangerous to build in a wealthier and/or more densely populated 
area—is often an issue (Freudenburg & Pastor 1992). It has been shown that people tolerate 
higher risks when the risk taking is voluntary than when the events are out of the individual’s 
control (compare alpine skiing to UV radiation, for example) (Slovic 1987). The distribution 
of risk is an ethical issue and the question of who will judge the risk involved in a certain 
action, and whether that degree of risk is acceptable, can be a very sensitive one.  
 
Socioeconomic, technological and ecological resilience 
To build a society that is a safe, functional and secure living environment in the long term, it 
is necessary to identify the connections between socioeconomic, technological and ecological 
systems and the risks comprised in each of these. Social and economic systems are linked to 
ecological conditions in the sense that the collapse of ecological systems would mean the loss 
of important ecosystem services and perhaps of natural resources such as clean water, air, and 
food sources. Furthermore, natural disasters such as earthquakes, floods, rain acidification, 
climate change and UV radiation all have potentially catastrophic events in terms of human 
health and political and economic stability (whether at the local or the national scale). The 
links between technological and social risk are also important. For example, some cities in 
northern Sweden, such as Sundsvall and Umeå, were planned with wide avenues and the use 
of fire-resistant building materials to mitigate the destruction done by fires, while 
advancements in medical technology in the form of vaccines has all but eradicated diseases 
whose toll on society used to be quite high (Wirén 1998). Finally, technological advancement 
may play either a positive or a negative role in ecological sustainability. For example, while 
hydrocarbon-based energy consumption contributes to global climate change, other newly-
developed technology, such as wind turbines, may allow generation of energy without this 
impact (though with other possible environmental effects) (IPCC Summary for Policymakers 
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2007). The interdependence of humanity and nature should be recognized in allow for the 
goals of sustainable development to be achieved.  
In order to take a democratic approach to vulnerability, risk-awareness and communication 
between decision-makers and those affected by the decisions made are important first steps. 
To achieve the goal of a resilient society, the links between technological, ecological, social 
and economic systems must be better understood. Local knowledge of ecological systems 
should be incorporated into development plans, and the social and psychological factors in 
perceived risk should be included alongside the technical perspectives when the public good 
is to be protected (Wirén 1998, Folke et al. 2002). Flexibility of response systems, early 
indicator monitoring, and collaboration among different parties in a community are also 
useful for management of social-ecological systems. Human activity can lead to shifts in 
structure and function of both ecological and socioeconomic systems, and complex systems in 
both of these categories produce non-linear reactions to disturbances (Levin et al. 1998). 
Because society and ecosystems are made up of living things, unpredictability and non-
linearity of cause-effect relationships is a fact that must be dealt with (ibid.). To deal with this 
unpredictability requires the building of resilience into different systems, through flexibility 
and openness to learning. 
 
Social stability 
Stability in a society can be maintained through different coercive and disciplinary measures, 
such as censorship or arresting people with different or radical opinions in comparison to the 
opinions of those in power. These types of measures do not maintain social stability in the 
long run. As history has taught us, stability is built from the bottom up, such as in a 
representative democratic model. A good society is always based on such a platform but this 
is more complex from a sociological point of view. Stability emanates from two directions of 
integration, vertical and horizontal. The vertical aspects are the legitimate proceedings to 
recruit those who will be in charge, for example local councils and government that make it 
possible for different groups to be represented. This is a prerequisite to achieve stability, but 
there are other factors to consider. One is something that can be called basic trust within a 
society, meaning that people interact and solve issues and conflicts in reliable and 
constructive manners based on mutual respect. Without this confidence, groups of people may 
withdraw from society into different types of “gated communities” based on what resources 
they have and where they can feel safe and secure. 

Social stability also requires horizontal integration between individuals and groups of people. 
This integration is an interactive process in which a basic trust is constructed. In daily 
encounters in a wide range of settings, for example within different organisations, 
associations, clubs etc., often based on voluntary efforts, this interaction transcends different 
dividing lines between social classes, ethnic groups and generations. In this way different and 
interrelated social networks are established. The consequence for society as a whole is that 
social capital is developed. This capital in turn contributes to social stability and defence of 
democracy, integrates different social groups into society and makes them more able to 
influence and manage their situation, according to Putnam. In modern states, like the United 
States and some Western European countries, this social capital seems to be eroding because 
of the development of a more individualistic culture that makes people less willing to engage 
in different associations, clubs and organisations. Some results of this, according to Putnam, 
are less democratic citizens, less solidarity and less empathy towards other people. In the long 
run eroding social capital is a threat to the stability of a society.  

When the cities of Malmberget and Kiruna are going to be moved and rebuilt a fundamental 
issue is how to plan and build in such a manner that working social networks can be 
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maintained, widened and strengthened. This includes how to build meeting places for all 
groups of citizens, whether grouped by age, gender, ethnic group or social class. What will be 
the public arenas: the sports ground, the local shopping centre, schools, or cultural centres? 
The challenge is to build cities that are accessible for all citizens. 
 
Urban stability 
Urbanisation and the transformation of rural, peri-urban and urban landscapes present great 
challenges to ensure human well-being and a liveable environment. Urbanisation and urban 
growth are global multidimensional processes manifested through in-migration, city 
boundaries being moved, and population densities increasing. They give rise to changes in the 
use of land and various other resources and to altered interaction between humans and other 
species. Urban regions are hubs of services, knowledge, capital and innovation that offer 
solutions for humans and the environment, but they also create great demands for resources. 
(Stockholm Resilience Centre 2009) 
Planning practice of today encompass numerous issues to implement global, national and 
local requirements of a more urban sustainable development. This holds on both 
comprehensive and detailed levels. On an all-embracing level it concerns how various 
interests are handled in ways that achieve long-lasting decisions. On the comprehensive level 
it means how the territory/landscape is planned to be used in a sustainable way. The detailed 
level affects the urban and green pattern, such as which built-up areas is planned in relation to 
infrastructure and to opportunities for low-energy building and communication. In most local 
authority there is also a challenge to combine the needs of the societal common interests for 
the inhabitants living environment with requirements of the main local industry and 
commerce. 
 
Vigar et al (2000) have summarised the broad ideas of this type of institutionalism in five 
main points: Firstly, you can find the institutionalism on a dynamic and relational view on the 
world, which focuses on the processes through which living and acting are accomplished and 
how patterns or continuities are established, maintained and changed. Secondly, the approach 
gives people, as active agents, a key role in shaping and inventing processes of change. It 
recognises the power of agency along with the power of driving forces. It emphasises that all 
actors carry with them their networks of relations with others. Thirdly, institutional analysis 
takes for granted that the social worlds of people in formal agencies of government are 
intertwined with wider social forces. There is, in addition, embedding governance processes 
in the wider relations of economic activity and civil society. Fourthly, the approach puts a 
major emphasis on the analysis of policy ideas, and the often taken for granted frames of 
reference used by members of particular ‘cultural communities’. Finally, the approach 
provides an empirical way of seeing how the power of external forces is made manifest in 
specific instances, and the extent to which these influences are accepted, reinterpreted and 
struggled over. Analytically, such forces can be identified through the rules, resource 
allocations and frames of reference which participants draw on, remould and invent in the 
flow of their thinking and acting. (Vigar et al 2000) 

In Kiruna and Malmberget, there are great changes planned in cooperation with several 
heavy actors and a manifold of interests. The existing town of Kiruna is surrounded by natural 
values of national interest, plenty of unexplored mineral explorations, national infrastructure 
constructions of road, railway and airport as well as pasture for nomad people’s reindeers. 
These national interests are often integrated and over-lapping each other. There is a 
complicated task to valuate these national interests and prioritising them between each other. 
There is no hierarchy between the interests, but are to be judged in every current situation, 
which in turn provide uncertainties.  
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The various functions in the town must be integrated to reach good living conditions 
ecological, socially and economically for all its inhabitants. However more of the actors and 
interest are competing for the territory in, around and even below the existing town of Kiruna. 
There is a need of more knowledge with regard to how planning are managed when it comes 
up against a manifold of interests, values and uncertainties, inherent in the concept of 
sustainable development. The comprehensive plan in Kiruna has been put together with 
respect to many uncertain factors and to the relation between the welfare and general interests 
for the inhabitants and the main interests of the industry and commerce.  
 
Infrastructural stability 
According to an investigation made by Swedish Meteorological and Hydrological Institute 
(SMHI) the year 2004/2005 very few Swedish sectors had strategies for adaptation to climate 
change, and among measures already taken; the majority where adaptation to existing climate 
and not the future (Rummukainen et al, 2005). Thus, there is lots of work that has to be done. 
In order to understand the situation better, there is a need to identify hindrance and weak spots 
in the adaptation strategies concerning urban water systems. Relatively few studies on climate 
change and urban water have been performed so far. The research made has been focused at 
water resources (Barnett, 2004; Christensen et al. 2004; Dettinger, 2004; Boland, 1997). 
Furthermore, the issue of climate change and urban drainage has been emphasised in a few 
studies concerning integrated urban drainage planning (e.g. Ellis, 1995; Marsalek and Chocat, 
2002; Geldof, 2002, Semi-Davies, 2004). 
 
In the text below, some examples are given of building and infrastructure robustness. 
 
-Water Supply 
One way of securing water supply is to use an early warning system to warn the drinking 
water producers of contaminants at the original raw water source, during treatment, or in the 
pipe system, etc (Hedström, et al., 2009). Early warning systems were defined as a 
mechanism to discover, characterise and report on pollutants in water supplies for responsible 
people to be able to act quickly and mitigate potential effects (Grayman and Males, 2002). 
Pollutants that are intended to discover can be of natural origin (Izydorczyk et al., 2005) or 
from accidents or sabotage (Noij and Bobeldijk, 2003). According to Hedström et al. (2009), 
most Swedish municipalities do not currently use early warning systems but there is a great 
interest among the municipalities to develop technology and management for early warning 
systems. Or should it instead be up to the consumers to make sure that the quality of the water 
is good enough by installing in-house apparatus, with filters or precipitation chemicals to 
secure appropriate drinking water standards. Other failures at the drinking water treatment 
plants could be the supply of energy to secure the water supply to consumers. Future 
emergency power generation should be available at key drinking water facilities.  
 
-Water and waste water pipe systems 
In average for all the Swedish municipalities, 12% of the produced drinking water disappears 
due to leakages in the pipe system (Sundahl and Hasselkvist, 1995). According to Sundahl 
and Hasselkvist (1995), northern Sweden generally show higher water consumption per 
person as compared to southern Sweden. The reason for this can be that in the north of a 
Sweden, many people let the water run to avoid freezing of the wastewater system. Also, in 
northern Sweden the number of meter pipe per connected person is higher compared to 
southern Sweden, which also can contribute to the higher number of consumption per person. 
With a warmer climate and an increase in volume and intensity of precipitation, a rise in 
ground water table and runoff infiltrating into the ground can temporarily or constantly dilute 
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of waste water and lead to insufficient and more costly treatment at the WWTP. According to 
the Swedish Water and Wastewater Association (SWWA), approximately 2 billion SEK are 
every year put into the renewal pipe systems for drinking-, waste- and stormwater. A rough 
estimation is a gradual increase with 3 to 4 times throughout the coming 25-year period.  
 
-Combined Sewer Overflows 
In areas with combined sewer systems, high intensity precipitation will increase the number 
of CSOs (combined sewer overflows). Large volumes of runoff will affect the sewer systems 
and the wastewater treatment plant (WWTP). In a combined system, the wastewater and 
runoff are mixed and transported to the WWTP. The inflow of the snowmelt runoff will lead 
to less effectiveness in the WWTP due to low temperatures and increased flow rates 
(Bengtsson et al., 1980). Some of the effects of the increased flow are a larger number of 
combined sewer overflows (CSOs), both in connection to the WWTP and to the sewer system 
due to limited capacity, that release polluted water into the receiving water bodies. 
 
-Flooding 
Globally, flooding is the major natural catastrophe that every year causes the most deaths and 
economical damage. Sweden is relatively spared when it comes to flooding catastrophes; 
however, extreme events such as floods causing drainage constraints at inflows and outflows 
due to excessive rainfall cause very serious damage to infrastructure as roads, railways and 
buildings, electricity supply and the connected costs for the society is significant. In addition, 
the impacts of flooding disrupt economic activities and the livelihoods of people dependent 
upon urban activities such as the transportation networks (Bernes, 2003). Flooding due to 
increases in the intensity of extreme weather will have a significant impact on the design of 
urban areas, both existing and new (Mark, et al., 2004). There is a need to construct buildings, 
infrastructure and create blue-green structures in the towns so that the effects of heavy 
precipitation will be as small as possible. Practically this will e.g. affect location of new urban 
areas in relation to topography and ground conditions, design of sewer systems and adaptation 
of existing urban areas. 
 
According to Bernes, (2003) winter flooding could become more frequent on the banks and 
shores of Swedish rivers not least due to precipitation currently falling as snow is likely to 
occur as rain in the future. Today, most rivers in Sweden are regulated and peak discharges 
connected to spring snowmelt which can cause flooding in an unregulated river every spring 
does not exist in the regulated rivers. Further Bernes (2003) discuss that this can be deceiving 
since it happens that the reservoirs are filled up to the brim and then the dam gates need to be 
fully opened, risking a spring flows of unregulated rivers in the lower regions of the river. 
Vulnerable flooding areas must be identified when constructing new infrastructure. 
 
-Energy efficient buildings 
The building stock in Europe accounts for over 40% of the final energy consumption in the 
European Union of which dwellings represent 67% of the total energy consumption 
(ENERDATA, 2003). By optimising the building shape, isolation and orientation, the space 
heat consumption can be reduced up to 80% (Feist et al., 2005). To assure, that the realized 
building as the result of the design process will be a good technical solution for the occupants, 
owners as well as for the environment, decisions in the early design stages should be 
evaluated taking into account the consequences for the performance of the building, total 
economy as well as the environment.  
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Measures leading to reduction of environmental impacts of the future building should be 
included already at the design, since the environmental performance of the future building can 
be improved most efficiently at this stage.  
 
-Low energy house 
The meaning of the term “low energy houses” has changed over time and will probably 
change in the future. National standards vary and there is no general definition of low energy 
houses in Europe. One figure used for low energy house is the consumption of space heating 
up to 30 kWh/m2 per year (Audenaert et al., 2008), but mostly the term “low energy houses” 
is used for buildings with energy consumptions below the standard demanded by the current 
national building code. The Swedish Energy Agency defines low energy houses with 
consumption lower than 55 kWh/m2 per year for the northern part of Sweden. 
 
-Passive House 
A passive house is a building that manages to keep comfortable indoor climate even through 
the heating season without needing a conventional heat distribution system. The main idea 
behind the passive house concept is to create a building with a very good thermal performance 
of the envelope to a level that a heating system can be kept very simple. The space heating 
peak load should not exceed 10 W/m2 in the south and 14 W/m2 for the climate zone north. 
The main aspects which have to be considered when designing a passive house are: good 
thermal insulation, avoiding thermal bridges, good air tightness, ventilation with high heat 
recovery, comfort windows (low U-values) and innovative heat technology. 
 
-District heating and cooling 
In november 2006 the Energy Council identified district heating and cooling DHC as one of 
the most energy efficient technologies available for the construction of new capacity. The 
5000 DHC systems which exist today in large, medium and small cities of Europe offer a 
significant efficiency gains. They make it possible to optimally combine locally available low 
or non carbon heat and cold resources, thereby reducing losses in the energy system and 
reducing the consumption of mostly imported fossil fuels. DH supplies 6% of the final end 
use of net heat and electricity or 8.9% (2 EJ) of the heat in EU-32. About 1 EJ of DH is 
annually delivered to customers in the former EU15 for a total value of 11-12 billion euros. 
The fundamental idea of DHC is to combine the benefits from recycling heat which otherwise 
would be wasted ( ie. surplus heat from industrial processes and electricity generation) and 
from renwables (ie. Geothermal, biomass, biogenic waste, cold from lake water, solar 
thermal).  
 
-Change to efficient travelling 
The choice of transport mode is influenced by a variety of factors e.g., convenience, travel 
time, (perceived) cost, flexibility, comfort, safety, social acceptance etc. The first two 
categories of measures aim at making alternative travel solutions more attractive relative to 
the car, but also most important, by technical solutions by traffic engineering and urban 
planning. Measures in the field of information and marketing are important to raise 
knowledge and the acceptance of alternatives to the use of cars – people need to know about 
their transport alternatives and, furthermore, they must be perceived as attractive (UBC 2007). 
 
-Non-motorised traffic 
The mobility, accessibility and safety of non-motorised traffic are undoubtedly crucial when 
achieving a future sustainable urban transport. This include traffic safety for pedestrians and 
cyclists in urban areas, especially the so called vulnerable road users, children, elderly and 
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disabled persons from the point of view of traffic engineering and traffic planning. It can be 
described as the effect of physical measures in the urban road environment, both at the micro 
level, i.e. in specific areas, but also at the mesa level, i.e. part of a road system, and legislation 
of the transport system. Different road users’ comprehensibility as well as usability of walk 
and bike paths is central. The ultimate objective is that urban transportation planning always 
take vulnerable road users into account; children, elderly but also pedestrians and bicyclists in 
general (Johansson & Leden, 2008). Speed reducing measures, i.e. physical measures are 
often used to increase safety and accessibility for pedestrians and cyclists at crossings and 
cycle routes in built-up areas. These measures are recorded as being very effective (Elvik and 
Vaa, 2004). Slippery surfaces are expected in the urban road environment conditions when 
discussing the effect of harsh climates. An anti-slip device can be a very cost efficient traffic 
safety countermeasure to reduce single pedestrian accident in a harsh climate (Berggård and 
Johansson, 2009). 
 
-Public transport 
A dense network of routes that meets the mobility needs of people is crucial for increasing the 
modal share for public transport (UBC 2007) The network should be attractive and accessible 
for all communities of interest – including visitors, tourists, the elderly and those with 
physical mobility problems. Spatial planning should reserve the space necessary for the 
‘transport infrastructure’ (dedicated routes, stopping places, information displays) and ensure 
that stops are sited within walking distance from key residential, commercial and tourist 
centres. Spatial planning should deliver the required loading factors to allow public transport 
to compete with car transport. “Public transport only” and priority routes will be essential 
policies. 
 
To support the public transport it is important to elaborate the major elements of an efficient 
and attractive public transport system that could cater for a very significant part of this 
demand. This must include the main public transport corridors and lines operated undisturbed 
by car traffic, major public transport interchanges, the typical service frequency levels, travel 
speed requirements, desirable walking distances, important quality factors for system design, 
etc. It is also important to locate as many public transport interchanges and stops as possible 
in car free areas, but in locations close to important places of travel origin and destination. 
This will improve safety and comfort for public transport passengers. (Nielsen 2007) 
 
-Travel by car  
The societal and technical solutions of today such as traffic engineering together with urban 
planning supports very well the demands of the motorised urban traffic. The problem of the 
urban traffic is the motorised traffic itself and in terms of growth and increasing land use. 
Similar local marketing campaigns that provide personally tailored information about public 
transport, walking and cycling alternatives have been successful in reducing car use and 
increasing levels of public transport use. These campaigns should also use the emotional and 
intellectual appeal of the health and environmental benefits that walking cycling and public 
transport provide (UBC 2007). 

The usage of the car will most likely though be important in the modern future society, 
especially in a low-density area such as Malmfälten. It is then important to develop vehicles 
that still provide emotional gain like life style and image appeal, together with safety, but also 
with much less environmental impact. The international research of today on vehicles and 
their power-trains are aiming for less consumption of gasoline and diesel generally, but also 
most importantly to continue to use more renewable fuels as ethanol, biogas and RME, and 
electric powered vehicles. 
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Risks and human health 
According to Sobel and Watson (2008) future intentional terrorist actions may focus on the 
sabotage of drinking water to demoralise populations, etc. It is discussed that threats to water 
systems by terrorism depends on several factors such as the type of water source; treatment 
processes the characteristics of the water distribution system (Khan, et al., 2001). Also, 
according to Khan, et al. (2001), the drinking water can be contaminated in different parts of 
the drinking water system; at the original raw water source, during treatment, or in the pipe 
system.  
The risk to human health often remains great long after storms and floods i.e. due to possible 
contamination of fresh water (Bernes, 2003 and McMichael, et al., 2006). It is further 
discussed by Bernes (2003) that the quality of e.g. a river can decrease significantly during 
periods of extremely high flows. Silt scoured from banks around the river, pathogens from 
waste sites, combined sewer overflows due to high inflow at waste water treatment plants, 
thus contaminating good drinking water sources in river and lakes. However, Hunter (2003) 
says that flooding is associated with risk of infection in developing countries but not in 
industrialized countries unless water sources are compromised. On the other hand, there have 
been numerous reported of outbreaks after flooding that led to contamination of groundwater 
sources for drinking water (Hunter, 2003) Also, floods can drive rats and other pests from 
their habitats, bringing them closer to humans. Hunter (2003) further discuss that surface 
water deterioration from heavy rainfall can affect people using recreational waters and that an 
increase in cyanobacterial blooms can be expected due to increased nutrient concentrations 
and water temperature. Hunter (2003) finds it unlikely that climate change will increase 
diseases connected to main water supply but individual water supplies could be affected. The 
increase in temperature in arctic regions could be favorable for vector-borne diseases, such as 
malaria. However, as long as Sweden contains its level of prosperity and infrastructure, the 
likelihood of malaria to establish is small (Bernes, 2003)  
 
Spatial and urban planning 
The concept of land-use planning is used to indicate the traditional post-war type of planning. 
In the following, the concept of spatial planning is used to emphasise a current way of seeing 
planning with wider issues, with the involvement of many actors and stakeholders and a view 
of planning as interrelated to the societal development of ecological, economical and social 
issues. The concept of spatial planning is a relatively new Euroenglish term developed in the 
course of shaping a European position in the field of planning and spatial development. 
Böhme (2002:11) has clarified the term and concept in identifying four major uses of spatial 
planning Williams conceives spatial planning as a method or procedure in order to influence 
future allocations of activities in space. In this present report, spatial planning is mainly used 
in two of these aspects, a comprehensive integrated approach, land-use management and 
urbanism (Williams via Böhme 2002). 
The planning processes are more and more concerned with the balance of different values 
before decisions about future developments. We can observe this in planning in the 
Malmfälten region as in sustainable urban planning in general. Planning in a diversified 
society and with high sustainability ambitions is managing more political issues than in the 
earlier rational expert planning (Nilsson 2006). All requirements give the planners a number 
of challenges when different perspectives on planning and values are being weighed against 
each other before concrete physical developments can take place. In planning with a 
sustainable perspective the politicians and planners are confronting problems that can be seen 
as dilemmas. Dilemmas occur in situations where there is more than one possible way of 
acting, but where new problems occur irrespective of which way is chosen. (Nilsson 2001). 
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Local authorities, in the north and west of the globe, have today moved from what in planning 
research is called ‘governing’ to a higher degree of ‘governance’ (Kooiman 1994 and Jessop 
1999). The term governing refers to the traditional local authority administration, where the 
politicians and public officers both have the decisive power and implementation role. 
Governance here will be defined by four basic characteristics. The first is a mutual 
understanding between the actors representing interests within public, private and voluntary 
spheres. The second is an on-going interaction and resource sharing between the members 
within a network. The third is play-like activities based on mutual trust and coherent rules. 
The fourth is a high degree of state autonomy as a self-regulating network not responsible 
against a public board (Rhodes 1997). 
 
-Rational planning 
Modern society is characterised by rationalisation, the systematic use of reason based as an 
overarching vision. The object-oriented rational action, or the objective-instrumental 
rationality is based on the idea that the most effective, logical and optimal instruments are 
used to achieve requirements. The action is based on economic, scientific and technical expert 
knowledge in achieving an optimal solution in a step-by-step linear process. (Etzioni 1973). 
This type of objective-driven direction emphasises the hard and formal infrastructure and 
formulation of objects (Healey 1997). Rational or instrumental rationality is looking for the 
best way to solve the problems and to realise the desires for the future seen as the ‘common 
good’. It can also be defined as searching for the most beneficial combination between 
resource consumption and the fulfilling of objectives (Khakee 2000).  
 
-Negotiative planning  
Negotiative planning as a category of planning theory has been observed since the end of 
1970s. At the local level more cooperation in and between projects was made in a negotiation 
process between the actors (Khakee 2000). There is no explicit definition of negotiative 
planning. The concept use to be associated with cooperation and cohesion between public 
authorities. It is also associated with the actors on ‘the market’ in contracting joint partnership 
projects. This type of contracting can exclude the inhabitants. Negotiative planning methods 
can also be understood to include both private companies and spontaneously organised groups 
of inhabitants. In this way a dialogue can be created between interested inhabitants, 
companies and public authorities to raise the understanding between each others interests and 
arguments. (Forester 1989). 
 
-Communicative planning 
During the last decades, the population has become more involved and critical to the 
centralised rational spatial planning ideology. This is seen as the basis for a turn to develop 
more communicative planning methods. Since then theoretical discussions and the practical 
experimentation of communicative planning has been going on. One reaction against the 
modernist traditions is the new rise of a deliberative democracy and decision-making. It is 
grounded on the fact that society is more and more pluralistic, which means a variation of 
politics, values, ethics, ethnicity etc. This view is based on a discussion of free and equal 
inhabitants influenced by Habermas. The deliberative democracy, according to Dyrberg 
(1997), is a participating and discursive democracy in contrast to the representative 
democracy. The traditional voting in a system of representative democracy lacks elements of 
participation and discussion. Processes of spatial planning have always been dependent on 
dialogues and communication between all partners involved.  
A communicative planning process presumes an ideal dialogue between actors and 
stakeholders. In a communicative process, all interests should be protected in the way 
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everyone is expected to have true and integrated arguments in the discussion. Several 
advocates for communicative methods also acclaim the learning processes between 
participating parties in communicative methods (Sjöström 1985, Forester 1987, Healey 1997, 
Wirén 1998, Molander 1998). In joint talks, where views and opinions are discussed and 
tested everyone learns from each other’s knowledge. In the methods of communicative 
planning, the stakeholders are assumed to be involved from the start of the planning process 
and be active during all the process.  
 
-Strategic planning 
An awareness of the power relations between the actors in planning processes motivates the 
idea of strategic planning, where one is aware of the qualitative uncertainties and the plurality 
of values in the management of the planning process. There are efforts made to meet these 
uncertainties with flexibility for new circumstances and/or new information with strategies. 
Instead of a linear order, as in rational planning, one can illustrate a cyclic order with several 
moments. The creation of agenda is made for alternatives in an effort to find measures of less 
complexity, and where the uncertainties are easily understandable. (Friend & Hickling 1997, 
Healey 1997a, Khakee 2000, Vigar et al. 2000) Mintzberg (2000) has exploited the concept of 
strategy and its diverse definitions and understanding. He starts by stating that strategy is 
mostly defined as a plan, direction, guide or course of action into the future, a path to get 
from here to there.  
Strategic planning is based on strategic rationality as a well-planned way of acting. Strategic 
rationality is also making strategic choice in decision making in relation and awareness of 
uncertainties and power structure, and to design alternative futures in relation to values. 
Strategic plan making is as well about process, about institutional design and mobilization, as 
about the development of substantive policies (Healey et al 1997b). Hence, the process is 
aimed to find pragmatic suitable strategies to manage a vision from idea to a concrete goal. 
 
-Partnerships 
In recent years there has become a mutual understanding that the state or local agencies in 
most European countries have no longer the sole sovereign political and financial power for 
planning and implementing plans. To plan for future changes and be able to implement the 
plans, actors and stakeholders enter into different types of coalitions. These different ways of 
cooperation in coalitions are often conceptualised as partnerships. Peters has developed a set 
of characteristics that ‘appear’ to be involved in most partnership arrangements. These include 
a mix of public and private actors, that partners are principals, i.e. capable of bargaining on 
their own behalf, that partnership is an enduring relationship that each partner ‘brings 
something’ to the partnership, and finally that partners have some shared responsibility for the 
outcomes of their activities (Peters 1998). Strong partnerships can, through their collective 
knowledge and social cohesion, build institutional capacity to make changes. “Building 
‘institutional capacity’ in urban governance means transforming, creating and mobilising the 
institutional capital of a place in the collective effort to shaping its future” (Cars et al 
2002:54).  
 
-Governance  
A greater spreading of the responsibilities of realisation, economy and maintenance make a 
higher degree of governance in societal issues. Four characteristics are used in a basic 
definition of governance. Firstly, it is a mutual understanding between actors representing 
interests within public, private and voluntary activities. Secondly, it is an on-going interaction 
and resource sharing between the members in a network. Thirdly, it is game-liking activities, 
based on mutual trust and coherent rules. Fourthly, it is a high degree of state autonomy as a 
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self-regulating network not responsible to a public board (Rhodes 1997:53). Rhodes states in 
the anthology ‘Debating Governance’ (Pierre 2000) there are at least seven separate uses of 
governance relevant to the study of public administration; corporative governance, the new 
public management, ‘good governance’, international interdependence, socio-cybernetic 
systems, the new political economy and networks.  
 
-Cultural Planning  
Cultural Planning is a method is based on making use of cultural resources to achieve a 
coordinated development of local communities and regions. The concept of cultural has a 
broad definition; from the traditional forms of art to media, handicraft, design, urban 
planning, cultural heritage, tourism, food traditions, myths, amusements, local history etc.  
The methods have grown as critique of and an alternative to existing cultural politics. The 
advocates mean that there is need for new perspectives and angles on the development of 
local culture. Cultural Planning is a strategic tool to think about and develop the environments 
cultural resources. The basis is to see the existing cultural resources in the local community 
and region and how they can be used in developing the area and its identity. The method is 
integrating art and culture in all parts of the political field. 
The method is focused on the perspective of the inhabitants and there locality. It uses 
untraditional methods for mapping the cultural resources and challenging the prevailing 
situation. As example; the historical, creative architectural and anthropological character of 
the local environment, the attractiveness of places, development of local talents, images of the 
places as films, songs, fairytales, tourist guides, literature etc.  
 
Planning for lower energy consumption 
A governmental commission about how planning can decline energy use has been reported by 
the National Board of Housing, Building and Planning (Boverket 2009). The aim with the 
investigation has been to analyse and report how legislative plans according to the Swedish 
Planning and Building Act can work as steering instrument for energy economising and how 
the need of heating buildings is influenced by various geographical urban structures. The 
investigation demonstrates that the Swedish local authorities can steer the shape of the built-
up environment by the legislation which type of energy that are suitable in the special 
location.  
The local planning administrations can by the detail development plan shaping what is 
common used land and what is private owned land. If the local authority wants to, it is 
possible to steer towards denser built-up structures. If it is wished, the local authority can 
make implementation contracts.  
 
Mobility 
In terms of moving a town, the urban water system is not very mobile. The technical systems 
for drinking water, waste water and stormwater are based on centralised pipe systems located 
underground and the drinking water and waste water is treated in one drinking water 
treatment plant and one waste water treatment plant respectively. This infrastructure 
connected to the urban water system represents a very large economical value. Relocating 
parts of the towns Kiruna and Gällivare/Malmberget, include replacing or moving parts of the 
urban water system, - at a high cost. However, one big advantage in this case is that the 
relocation of Kiruna and Gällivare/Malmberget is planned and not acute due to nature 
catastrophes, war zones, etc. This gives a unique opportunity to study and plan for a 
sustainable transformation of the technical urban water system of Kiruna and 
Gällivare/Malmberget. In a case like this, is it more sustainable to stay with the old, end-of-
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pipe centralised system or switch to a new pipe-less, decentralised system with a focus on 
urine separation, nutrient recovery, rain water harvesting? 
The relocation of the towns might require a wastewater management other than the 
traditional. As the towns will be moved in parts, it will be (in some cases temporarily) 
widespread so that a central sewage treatment might not be the best solution for all areas. In 
cold climates, the temperatures of wastewater can be low which affects the operation of 
treatment plants (Sallanko & Pekkala 2008). Pipes stretching over long distances would 
decrease temperature even more as temperature decreases in sewers were found to be up to 
0.27°C/km (Sallanko & Pekkala 2008). As some parts will be relocated after a certain time 
again, flexible wastewater management facilities are needed. Therefore, smaller-scale, 
decentralised facilities can in some cases be a better solution. 
Small-scale wastewater treatment facilities (for single-family houses or apartment blocks) 
often consist of a septic tank followed by a biological treatment unit (e.g. a sand filter trench 
or biofilter). Today, phosphorus removal is most often not accomplished in such facilities. 
However, research has shown that multiple reactive filters for phosphorus removal would 
entail a drastic reduction of phosphorus discharge. Several filter materials have been 
investigated, e.g. lightweight aggregates (Zhu et al. 1997) such as Filtralite P (Ádám et al. 
2005), steel slag (Bowden et al. 2009, Johansson 1999), Polonite (Hylander et al. 2006) and 
Filtra P (Gustafsson et al. 2008). Lightweight aggregates function even in cold climate 
(Jenssen et al. 2005). The application of flexible small-scale treatment facilities equipped with 
reactive filters for phosphorus removal is considerable in parts of the relocated town of 
Kiruna. Small-scale facilities could be relocated more easily and piping could be saved. 
Balkema et al. (2002) gives an overview of sustainability assessment methods and indicators 
that are used to asses the sustainability of wastewater treatment systems. A suitable method 
using a multi-disciplinary set of sustainability indicators such as functional, economic, 
environmental, and social-cultural aspects was suggested to use. 
Buildings can be flexible in many ways. One is the way buildings can be formed in a general 
way to be used for a manifold of purposes as it is or with small changes. Another way is to 
create element buildings or reuse elements from turned down buildings that are movable when 
the circumstances are changed for the building or its location. This is common with barracks 
but there is a need to further develop industrial element construction in a rational way but 
with high quality, both functionally and aesthetically. Such flexibility also requires a 
development of new solutions of the building infrastructure as water, sewage, electricity and 
telegraphic supply. (Adaptable futures 2008). 
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4.3 Resources and environment 
This part of the state of the art analysis relates to natural and urban recourses, and focus is on 
urban areas and the surrounding environment. The available natural recourses are coupled to 
use and exploitation and put in relation to local and global contexts of resource constraints 
and environmental pollution. Urban areas are dependent on import of resources from the local 
and global surrounding. In modern societies this is especially pronounced in remote, sub artic 
and arctic areas or at high altitudes where the biological production is low. Natural recourses 
needed in urban areas is coupled to e.g. energy use for heating, electricity, and transportation, 
water for drinking water, and resources used in construction of buildings and infrastructure 
but also needed during operation and maintenance of the urban systems. Resources are also 
needed for food supply. Beside these aspects, resources are used for private consumption 
which is highly related to lifestyle, but this is not in focus here. In a perspective of sustainable 
urban development it is important that use of resources does not contribute to deterioration of 
the physical basis for the productivity and diversity of nature or contribute to accumulation of 
pollutants in the ecosphere (Robèrt, et al., 1997). It is also important that the resources are fair 
and efficient used with respect to meeting human needs, now and in the future. 
 
Natural and urban resources 
 
-Sustainable Urban development 
The idea of a compact city has emerged in response to the problems of urban sprawl and the 
functionally segregated city. Its advocates argue for functional integration traffic integration, 
“a continuous urban network of defined urban spaces, dense settlement and low-scale 
projects”. It was emphasised that a large number of people, busy traffic and many activities 
are needed for the city to be found as attractive. A compact city is claimed to be the most 
energy efficient concerning energy saving. Sprawling and sparsely developed regions are seen 
as an inferior alternative to compact city centres. (Formas 2005) 
 
The compact city has for the last decade been adopted by most local authorities in Sweden 
and entire Europe. However the dense city was and is discussed by the urban research 
community. As example, the conclusion was drawn by the researchers that lack of green 
spaces in central districts is leading to the depletion and decay of inner city districts and 
consequently, to regional economic problems. Criticism is formulated from two perspectives. 
In one perspective the ecological and recreative values are seen to be lost when it undergoes 
infill development. Urban infill development means that green spaces are turned into 
settlement and in that way reduces the area available for outdoor activities and recreation.  
 
From the other perspective is seen the potential of nodes in the peripheries of cities. These 
have grown around traffic nodes of the functionally segregated city and gives possibilities in 
the satellite towns of modernism. “There is also a conflict between public regulatory 
instruments based on conceptual figures of modernism and new ideals not accommodated 
within the old norms. “(Formas 2005).  
 
Compact development reduces both heating and transport costs. The physical mobility of the 
population increases, because in the compact city people can walk and cycle everywhere. 
Compactness provides the basis of a better structure of services. In the report is told that one 
researcher maintains that the compact city favours the public colloquy and thus benefits 
democracy. There was also research pointing out the effects of reduced transports in terms of 
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sustainable development regarding reduced emissions. This again argues for a densification of 
the urban structures.  
 
The sprawl-scepticism underlines the need for further research into the specific structural 
characteristics, morphologies, of the modern urban landscape. The inner city is planned 
culturally, according to its own internal qualities, while the suburbs are planned in principle. 
The physical surroundings in the sense of spaces, architecture and public spaces form a part of 
people’s meaning and identity-creating processes.  
 
In a sustainable perspective it is important with a careful management of the natural and 
environmental values in the surroundings in localisation and extension of settlements. Of 
importance is also how the net of settlements is related and connected to each other? How are 
the topographical and geological conditions for urban settlements? The local climate on a 
south west directed slope as for existing Kiruna gives as example a good local climate 
comparing with a valley with hard winds, the so called wind tunnel effect. (Adamson & 
Hidemark 1986) 
 
The urban structures have to be shaped to meet the vulnerability. It is challenging to shape the 
plan of the viewable urban structure, in the way the buildings are placed in relation to each 
other, how places are formed, how the transport infrastructure that is used and shaped with 
directions and nodes, how the green structure is integrated, how societal and commercial 
service is placed, etc. The physical shape of the urban structure gives the basis for the 
population’s daily life. It is an interaction between human and the urbanity as an artefact that 
can form the context for the social life. (Falkheden and Malbert 2002). The climate conditions 
also lead to high demands on the design of the buildings; the foundations, surface layers, 
insulations, roofs etc.  
 
-Green structure 
In a sustainable society the nature and other green areas in town and villages are important for 
social/well-being, for ecological/air and water, as well as economical/attractive city. Green 
areas in cities and towns are connected to each other and generate entireness – a green 
structure – independent of ownership or maintenance. The urban green structure includes 
parks, gardens, avenue trees, wild green nature, and cemeteries. These are also important parts 
of a city’s building history and strengthen the identity and character of the city and town, 
nature; additionally other green areas are important for the biodiversity. (Boverket 2007) 
A green structure is function as lungs and kidneys for the urban areas while it make a good 
local climate, good air environment and provide space for ecological ways to clean storm 
water. Green areas also give possibilities for experience, leisure and various out-door 
activities. Additionally it will afford informal meeting places, arenas for concerts, theatre, 
exhibitions, manifestations etc. (Werquin 2005) 
Parks and natural areas within 300 m from people’s homes are more often used than areas 
more far away (Ståhle 2008). Green areas close to people’s everyday places are special 
important for those less movable as children, elderly, ill and disabled people. That is why it is 
important to plan for the nature close to housing, for the availability and accessibility and its 
quality. (Boverket 2007) 
 
Important to emphasize is the consideration of the original natural and semi-natural vegetation 
in spatial planning. The original vegetation provides biological, functional, economic and 
social advantages that are impossible to achieve through planting. Still, decision-makers and 
planners with little knowledge about the benefits of natural vegetation often do not take it into 
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consideration, and if they do and the vegetation is preserved it can be severely damaged 
during construction, or during later miss-use (Florgård 2005).  
 
Over the last 15 years, research on environmental preference has begun to involve the effect 
of the restorative environments on psycho-physiological well-being. A key factor is the way 
that the environment is activity-promoting. For example, physical activity levels are 
influenced by conditions such as enjoyable scenery and experienced characteristics, the 
proximity of recreational facilities and street and neighbourhood design (Grahn et al. 2005; 
Ståhle 2008). The experienced qualities in urban open spaces constitute a vital part of the 
social infrastructure in human life. The experienced qualities in urban open spaces can add to 
the total stress burden, but has also the potential to prevent illness and promote good health. 
From a public health perspective, it seems of utmost importance to develop this knowledge 
and to find proper scientific strategies to better evaluate the interrelationship between man and 
environment. (Grahn & Stigsdotter 2003) 

 
Due to the ongoing expansion of urban areas and infrastructure unexploited green and blue 
areas in and around cities are prone to a continuous fragmentation process, which leads to 
decreased space and accessibility for outdoor recreation and loss of habitat quality for plants 
and animals. The nearby green areas are a strategic resource since it is there most outdoor 
recreation takes place. Several studies show that outdoor recreation and visits to green areas 
decrease dramatically with the distance to the object. (Grahn & Stigsdotter, 2003).  
 
-Energy 
The amount of energy that is consumed in the world today and the used energy sources causes 
different environmental problems, such as global warming, air pollution, forest destruction 
etc. This has in the recent year become an increasingly important question to solve and the 
solution is e.g. found in increasing products energy efficiency, process integration, system 
integration and the use of renewable energy sources. 
Figure 1a, b shows the world energy supply and electricity generation from 1971 to 2006 
(IEA, 2008). Twice as much energy is used today compared to 1971 and three times as much 
electricity. The mayor part of both the energy supply and electricity generation is from fossil 
fuel. To be able in the future to supply all the energy needed with less environmental impact 
political commitments and large investments are required. IEA has estimated this cost to be 
US$ 20 trillion by 2030 (WEC, 2007a). 
 

 
*Excludes electricity trade. 
**Other includes geothermal, solar, wind, 
heat, etc. 

 
*Excludes pumped storage. 
**Other includes geothermal, solar, wind, 
combustible renewables & waste, and heat. 

Figure 1a. World total primary energy supply 1b. World electricity generation by fuel 
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by fuel (IEA, 2008) (IEA, 2008) 
 
The average energy consumption per capita differs greatly from country to country. This is 
due to many factors such as climate, local energy intensive industries in a global market, the 
extent of development, life style etc. Figure 2 shows the average energy consumption per 
capita for the nations of the world. Notice that approximately one billion people have no 
recorded energy use. If everyone should attain at least the energy use per person as Poland has 
now it would require about twice the amount of energy the world is using today (WEC, 
2007b). 
 

 
Figure 2. Energy per capita as a function of cumulative population. Used by permission of 
the World Energy Council, London, www.worldenergy.org (WEC, 2007b) 
 
In 1990 it was estimated that renewable energy accounted for approximately 24% of the 
world’s total electricity generation (IEA, 1995) and included traditional use of biomass for 
approximately 18% of the energy demand of the world (WEC, 1993). In Sweden, hydropower 
is one of the major renewable energy resources, with about 1900 installed hydraulic turbines 
that together accounts for about halt of the total electricity production in the country (72.1 
TWh of 149.1 TWh). Most countries have ambitious plans for increasing the use of renewable 
energy sources, EU in particular. Focus is on other solutions than large scale hydropower, 
such as wind power, solar energy, modern biomass, geothermal energy etc. These energy 
sources contribute less than 3% of the generated electricity and 2% of the supplied energy. 
(Gross et al., 2003) 
The EU has been working on establishing a common energy policy and by 2020 should 
renewable energy account for 20% of the EU’s energy consumption, compared to 8.5% in 
2005. In the transport sector a 10% share of renewable energy should be reached by 2020. 
(European Commission, Internet). Figure 3 shows the share of renewable consumption to 
gross final consumption for the European countries. Both the target and the increase in share 
differ for the different EU members depending on the countries possibilities and resources.  
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Share of renawble energy for the European countries
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Figure 3. Share of renewable energy to the gross final consumption 2005 and the target 2020 
for the European countries (European Commission, Internet).  
 
In Sweden, the government has stated targets for year 2020 in relationship with the EU target: 
50 % renewable energy, 10% renewable energy in the transport sector, 20 % more efficient 
energy use and 40% decrease in greenhouse gases. They have also stated that the use of fossil 
fuels in heating system should no longer exist after 2020. In the year 2030 the Swedish cars 
should be independent of fossil fuels and the electricity supply in Sweden should not only 
depend on nuclear and hydro power. To decrease the vulnerability of the system an increase 
in electricity generation by combined power and heating plant, wind power and other 
renewable power production techniques must be achieved. (Regeringskansliet, 2009) 
 
-Water  
Climate change will affect hydrology, which then affects the biota and the natural resources. 
These components, including water, support the society, mainly in cities. Not only provisioning 
services but also supporting ecosystem services and all forms of eco-technology are related to 
human activities within or near cities. Regulating and cultural services are possibly most 
important and most used near cities. Thus, it is important to investigate the effect on climate 
change on the city with the research centered around water to see how the infra-structure and the 
blue-green urban environment can be designed in a robust way, so that the systems function in a 
changing climate with variations between season and large day-to day variations. Since there is 
little knowledge about how the systems work in urban cold environment and since climate change 
takes place at a fast rate in the north, emphasis should be put on near urban hydrological systems 
in cold climate 
 
In terms of total volume, 97.5 % of the world’s water is saline and only 2.5 % is freshwater 
(Gray 1999). From the amount of freshwater, only a small part is readily available for human 
use (Gray 1999). According to the National Academy of Sciences (2008), each person on 
earth requires at least 20 to 50 liters of clean, safe water a day for drinking, cooking and 
keeping themselves clean. Clean water is a prerequisite for human life. Polluted water can be 
deadly as water related diseases kill an average of 5,000 children every day (National 
Academy of Sciences 2008). Water pollution incidences with serious consequences for human 
health have also been reported from the developed world. Water is not a commercial product 
like any other but, rather, a heritage which must be protected, defended and treated as such 
(EU 2000). Therefore, drinking water in sub-arctic regions must be protected from 
contamination and a good water status must be preserved. Where water is contaminated by 
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human activities, an improvement of water quality should be aimed for. Further, the 
integration of protection and sustainable management of water into other Community policy 
areas such as energy, transport, agriculture, fisheries, regional policy and tourism is necessary 
(EU 2000). 
 
As climate change scenarios predict increases in precipitation amounts in the Nordic countries 
(Kaste et al. 2004), drinking water supply in terms of quantity will not be a problem in the 
Kiruna district. However, as water is a heritage (National Academy of Sciences 2008), efforts 
should be made to go towards a sustainable management of water resources. Even if water 
availability might not be restrictive, it should be taken into account that utilised water most 
often needs purification before it can be returned to the natural environment and purification 
processes always consume energy. A sustainable (drinking) water management thus implies a 
reduction of water consumption. In production of goods, it can be considered to establish a 
labelling of products indicating the amount of water consumed for the production of the 
product. 
 
The resilience of drinking water is very much connected to keeping the raw water in as good 
quality as possible and in enough quantity for drinking water production. In many parts of the 
world, drinking water sources are threatened to become smaller or even disappear due to 
climate change. However, this seems not to be the case in Sweden. In sub artic regions, such 
as Malmfältet, the precipitation is predicted to increase because of the global warning and 
climate change (Bernes, 2003). Sub artic regions will therefore not in general and in future 
suffer from water scarcity but rather flooding problems during intense weather events. In 
other words, instead of water scarcity problems due to climate change there will most 
probably be other issues related to drinking water and quantity and quality. 
 
Urbanisation is many times a major issue, since it significantly impacts water environments 
with increased runoff due to higher percentages of impervious areas and the degradation of 
water quality (Goonetilleke, et al., 2005) due to a higher abundance of particulates and 
pollutants in the urban area as well as a higher runoff peak flow implying a higher 
transporting capacity of particulate substances and associated pollutants (Westerlund, 2007). 
Any type of activity in a catchment that changes the existing land use will have a direct 
impact on the quantity and quality characteristics of the water environment (Goonetilleke, et 
al., 2005). Although, urbanisation is not as big a problem in artic regions such as Kiruna and 
Gällivare/Malmberget, compared to other parts of the world, the problems connected to 
urbanisation need to be addressed when developing and planning for the relocation of Kiruna 
and Gällivare/Malmberget, e.g, enough green spaces are left for infiltration and detention, the 
choice of building material, etc. 
 
It is of great importance to keep the raw water source of good quality to minimise the 
treatment in the drinking water treatment plant before the distribution to the consumers. The 
quality of the raw water supply can be affected by many pollutants; pesticides such as 
herbicides, insecticides, fungicides, rodenticides, nematicides, microbiocides, fertilizers 
(nutrients), and hazardous chemicals, etc (Ikehata and Gamal El-Din, 2005). According to 
Ikehata and Gamal El-Din (2005) the residues from pesticides are widespread in streams and 
shallow groundwater aquifers and possible sources of the water supply contamination consist 
of diffuse pollution such as agricultural, forestry and urban runoff, direct applications for 
control of aquatic insects and vegetation, domestic usage, leaching from pesticide wastes, and 
industrial scale pest control. Other diffuse pollutant sources can be parking lots, driveways, 
roads, highways, or other urban activities. There are also pollutant point sources, such as 
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industries that can cause problems in receiving waters and increase treatment efforts. 
According Bernes (2003), a shift of agricultural regions to more north regions is unlikely in 
the near future. The forests of northern Sweden as well as the coniferous forests in northern 
Russia and Canada will not quickly be replaced by fields. Bernes further discuss that a reason 
for this is that even if the temperatures will be favourable for agriculture in the future, the 
soils will remain poor and infertile for a long time. However, a future warmer climate can be 
beneficial for Swedish agriculture and forestry. By extending the growing season and raising 
soil temperatures, the growth can increase substantially (Bernes, 2003). An expansion in 
Swedish agriculture and forestry might imply an increase in the discussed pollutants and with 
more intense rainfall the transport capacity of runoff threaten to raise pollutant loads and 
concentrations in raw water supplies. 
 
There have been studies of the consequences of runoff on receiving waters. Niemczynowicz 
(1989) showed potential environmental impacts due to an increased amount of pollutant 
released to receiving waters. The studied substances were total suspended solids (TSS), 
biological oxygen demand, phosphorus, copper, zinc, and lead. The assumption was a 30% 
increase in rainfall would increase these substances in amounts from 32-71% (the highest 
increase for phosphorus) (Niemczynowicz, 1989). Semadeni-Davies et al. (2006) showed that 
the total load of nitrogen released to receiving waters via CSOs would increase in the future. 
Denault et al. (2006) found that the environmental impacts of climate change and urbanisation 
(increase of the impervious areas in the urban areas) indicate a great vulnerability for the 
natural ecosystems of the receiving waters. 
 
A large portion of consumed pharmaceuticals are excreted via feces and urine and 
subsequently the pharmaceuticals can be found in the domestic wastewater. As well, disposal 
of expired medicines is most likely a source of pharmaceuticals in domestic wastewater. After 
being transported through the waste water treatment plant, the pharmaceuticals enter receiving 
waters (Ternes, et al., 2002). The widespread use of different material and substances such as 
household chemicals from laundry and dishwashing, pharmaceuticals and personal care 
products in today’s society spreads hazardous substances through the wastewater system. 
Around 30 000 substances is used in the everyday-life in households implying that the flows 
of hazardous substances are not only a problem for the wastewater management but for the 
entire society (Palmquist, 2004). Approximately 20 million substances are scientifically 
known and 500,000 new substances are being synthesised every year (Platt McGinn, 2000). 
The drinking and waste water treatment plants in our society need to be prepared and resilient 
to these future substances introduced into our society with unknown effects on humans and 
ecosystems. 
 
-Usage of rain water, greywater and nutrients 
In many places of the world there is an increasing interest of using rain water for flushing 
toilets and clothes washing or garden irrigation and grey water for flushing toilets 
(Albrechtsen, 2002). The reason for this is in many parts of the world, e.g., a water shortage 
due to low amounts of rainfall and high evaporation. However, even in parts of the world 
where water shortage is not, and probably will not be an issue, the saving of drinking water 
sources is still of interest (Lazarova, et al., 2003). One driving force can be environmental and 
economical considerations since reuse of grey water will lower the total costs for wastewater 
treatment due to the reduced load of water going to the treatment plant (Eriksson, et al, 2002) 
Considerable amounts of chemicals added during drinking water treatment can be reduced 
(Nolde, 1999). One risk with these systems can be incorrect installations with cross-
connections to the drinking water system (Albrechtsen, 2002).  
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Sanitary wastewater contains plant nutrients, mainly nitrogen and phosphorus. In the northern 
part of Sweden, nitrogen removal from wastewater at wastewater treatment plants is not 
prescribed by law. The wastewater treatment plant in Kiruna has a biological process step for 
BOD removal and a chemical treatment to remove phosphorus but nitrogen removal is not 
accomplished. It is possible that a warmer climate can enhance eutrophication of streams and 
lakes due to increased nitrogen leaching from terrestrial ecosystems (Wright & Schindler 
1995). This effect was also shown in a model of a sub-arctic region where concentrations of 
NO3

– in streams was predicted to increase by 20-60% in winter (Kaste et al. 2004). Enhanced 
nitrogen levels in the outflow of wastewater treatment plants could further contribute to 
increased nitrogen concentration of water courses around Kiruna. Efficient nitrogen removal 
in the (new) wastewater treatment plant of Kiruna should thus be reassessed to avoid a 
possible eutrophication of the sensitive boreal environment. 
The recycling of nutrients as well as energy recovery from sanitary wastewater is desirable. 
Anaerobic digestion is widely used as a method to recover energy from sanitary sewage 
sludge. The nutrient content of digested primary sludge is typically 3 % of TS (TS: total 
solids) of nitrogen and 2.5 % of TS of phosphorus (Clark & Morriss 1991). It further contains 
Na, K, Ca and Mg (Bramryd 2001). It has been shown that the application of sewage sludge 
on forest can lead to soil improvement and accelerated tree growth (Bramryd 2001). The 
relative basal area growth of pines could be increased significantly after the application of 
dewatered sewage sludge (Bramryd 2001). Further, heavy metal contamination was shown to 
be unproblematic in blueberries (Sahlén 2007) and voles and shrews (Enström 2008). As 
wood is an important resource around Kiruna, forest fertilizing with sewage sludge followed 
by increased tree growth can both strengthen the local wood industry and support a recycling 
of nitrogen and other nutrients. In 2007, 60 000 ha of Swedish forest were fertilized with 
ammonium nitrate (Sahlén 2007). Sewage sludge could be a suitable substitute for chemical 
fertilizers. 
 
Environment 
-Transports  
The transport and energy sector is closely connected to each other and constitute a great part 
of the emissions of greenhouse gases (in Sweden app. 70%. Both parts are based on the use of 
fossil fuel, which are the greatest sources of the emissions of carbon, svaveldioxid and 
kväveoxider. (LETS 2009) 
 
Emissions of nitrogen oxides (NOx), volatile organic compounds (VOCs), suspended 
particulates, carbon dioxide emissions from fossil fuel use. Besides these emissions OECD 
also takes in the use of land for motorised transport in urban areas. This criterion is aimed to 
lead to better conditions for pedestrians and cyclists and reduce land paving and urban sprawl. 
It addresses problems associated with the use of land for motorised vehicles of all kind and 
shall limit the proportion of land area used for the operation, maintenance, and storage of 
these vehicles. 
 
Noise is created by any mechanised system and affects the health of humans and other 
organisms, e.g. hearing loss, stress (raised blood pressure, minor psychiatric illness), sleep 
problems, inhabitation of foetal growth and reduced birth weight. Therefore noise levels shall 
be reduced to values that have been proven to be neither harmful nor irritating, e.g. day-time 
and night-time levels of 55 and 40 dB, respectively. (OECD 1996) 
 
During the last few years, certain improvements have been made concerning the 
environmental impact of transport. As example, air pollution in Swedish urban areas has been 
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reduced, but still the concentrations of certain substances deriving from transport are 
unacceptable in many places. However, there is a larger understanding concerning the 
environmental problems today than ever before, mostly because of the global climate 
situation, and thereby people are willing to make a change (UBC 2007). A reduction in the 
need for transport could be achieved through sustainable spatial planning that support and 
encourage mixed-use developments. These developments meet the housing, shopping, 
commercial and employment needs of residents within walking and cycling distance or are 
accessible by public transport. 
 
To achieve an emission reduction in the transport sector it is important to supply technical 
improvements in fuel consumption and emission controls with non-technical measures e.g. 
shifts in modes of transport, transit-oriented urban planning. Increasing the proportion of 
personal trips made by walking, cycling and public transport helps to improve the quality of 
the urban environment by reducing noise, emissions, pollution and congestion, whilst 
improving public health. Reducing the need for personal motorised travel is central to 
sustainable urban transport. 
 
The design requirements for urban road systems well suited for public transport, cycling and 
walking are different from those of car traffic. Road and street space is scarce, and usually a 
number of compromises must be made between the space demands of different street users. 
The priorities between users should affect the overall design of the road and street network, 
traffic signals and other traffic regulations. (Nielsen 2007) 
 
-Pollutant transport 
A switch towards a warmer climate in Kiruna and Gällivare/Malmberget will affect not only 
the urban hydrological cycle, but also the types of pollutants produced, pollutant loads and 
concentrations that can be found in runoff and when during the year the pollutants are 
transported to receiving waters. There are many differences between the urban hydrological 
cycle in a sub arctic region compared to areas without snow. In sub arctic regions, 
precipitation falling as snow accumulates within the catchment or is redistributed by 
turbulence and lee effects or by snow handling practices. During rainfall, the runoff will 
instead infiltrate or immediately run off (Marsalek, 1991; Oberts, 1994). The snowmelt 
intensities are generally lower compared to rainfall runoff. However, the different runoff 
conditions during snowmelt, (due to the frozen ground and lowered infiltration possibilities) 
gives a larger contributing area during snowmelt runoff compared to rainfall runoff, resulting 
in large runoff volumes (Bengtsson, 1984; Bengtsson and Westerström, 1992). The runoff 
volume and flow during snowmelt can be enhanced when rain falls on snow. Not only the rain 
but the fast melting snow and the runoff will not being able to infiltrate the frozen ground 
(Westerström, 1984; Buttle and Xu, 1988; Bengtsson and Westerström, 1992).  
 
Subsequently, the hydrology will affect the pollutant transport. In sub artic regions, pollutants 
will accumulate in the snow throughout the winter period and will be released during small 
intermittent melt events or during the large end-of-season snowmelt. During snowmelt in 
urban areas, there will be a rather uniform release of particulate pollutants (TSS, Cd. Cu, Ni, 
Pb, Zn) from the snowmelt, during the entire snowmelt period (Westerlund, 2007) On the 
contrary, for rainfall runoff, it is often suggested that it has a so called first flush (Stenstrom, 
et al., 2004). According to Bertrand-Krajewski et al. (1998), a definition of a significant first 
flush would be if 80 % of the total pollutant mass was transported with the first 30 % of the 
volume discharged during an event. The first flush for rainfall runoff has been the base for 
suggestions such as capturing and treating the first 20% of the runoff volume can remove 40 
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% of the total particulate load (Li, et al., 2006). The difference in pollutant transport during 
snowmelt and rainfall runoff will have implications for the treatment of runoff as treatment of 
the first 20 % of the runoff might not be as efficient in sub arctic areas as expected.  
As well, snow handling in sub artic regions will influence the pollutant transport as snow, in 
contrast to rain, gives the possibility to decide where pollutants will end up after melting. The 
snow and the included pollutants in the snow will be relocated; consequently, the impact on 
the environment will vary (Reinosdotter, 2007). 
 
-Snow handling strategies and slipperiness control  
Many of the pollutants are the same, independent on the climatic type. However, some of the 
pollutants are present in larger quantities in sub artic regions compared warmer areas (Oberts, 
1994; Marsalek, 1991). The reason for the higher quantities of some pollutants in a cold 
climate is that there is an increase in energy and fuel usage due to e.g., heating of buildings 
and cold starts of engines. There is an extra large wear of the pavement due to the use of 
studded tyres in many areas with cold climates (Baekken, 1994). The choice of slipperiness 
control in a cold climate will greatly influence the pollutant concentrations and loads as well 
as the transport of pollutants. In Sweden the yearly load of road salt, (NaCl) 2002/2003 was 
260 000 tonnes (Ojala and Mellqvist, 2004). Where road salt is employed, it increases the 
corrosion of vehicles, and other road structures and of adjacent buildings, using material such 
as copper in roofs, and will contribute highly to the level of pollution. Also, the presence of 
NaCl in snowmelt runoff will affect the partitioning between dissolved and particle-bound 
heavy metals towards the dissolved phase, which usually is more toxic and hazardous to the 
environment and more easily transported compared to the particulate metal form (Novotny et 
al., 1999). According to Jones, et al. 1992, much of the salt applied eventually infiltrates to 
groundwater aquifers and the increased salt levels can be linked to the use of deicing salts. 
Elevated sodium levels in drinking water can present a health risk. The use of anti-skid 
material is also a large pollutant source in areas with a cold climate, causing partial or total 
blockage of the system and provoke surface flooding or, where combined systems are used, 
combined sewer overflows (CSOs). The sediments adsorb pollutants, which will be 
transported to receiving waters through the urban drainage sewer or during CSO operations. 
Additionally, the use of traction sand as a slipperiness control and studded tires was shown to 
increase the concentrations of PM10 (Kupiainen et al., 2005). High concentrations of small 
particles, PM10 and PM2.5, were shown to have harmful effects on human health. It was 
found by Westerlund et al. (2003) that the concentrations and mass loads of TSS, particles, 
and total heavy metals during snowmelt were significantly higher compared to rainfall runoff. 
The choice of slipperiness control is many times decided by the temperature since road salt is 
most effective at temperatures around zero (Ojala and Mellqvist, 2004). In urban areas in the 
north of Sweden, it is more common to use anti-skid material. In an urban setting, there is a 
trade off between protecting the society against accidents during slippery conditions, by the 
use of slipperiness control, the detrimental effects of NaCl on the environment such as; 
destroying vegetation, disturbing ecosystems, and polluting groundwater, and the harmful 
health aspect of PM10 and PM2.5 in connection with the use of traction sand and studded 
tires. The warmer winters in sub artic regions can lead to more days with temperatures 
fluctuating around zero and icy conditions. What will be the future sustainable, slipperiness 
control material? 
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5. Synthesis: Sustainable living conditions in 
Sub-Artic regions  
Today moving cities are either an acute action due to catastrophe or a part of the 
normal/traditional planning. For the acute situation, for example the tsunami out in the sea in 
that caused a tidal wave which destroyed large parts along the coast of  South-East Asia the 
26 of December 2004 and Katrina who hit New Orleans by enormous flooding, in 2005,  
which the city has not recovered from yet. These situations are unexpected, have very short 
passage of time and are not planned for. The consequences are enormous for the whole 
society (socio-environ-techno-systems). The normal/traditional planning process has not to 
that extent included different types of changes, however in recent years; new ways of dealing 
with uncertainty, and vulnerability, have been developed within urban planning. To meet the 
need to move away from rational, goal-oriented and sector separated planning towards a 
process with more collaboration and that is open to various forms of interests and actors, the 
concept of collaborative or communicative planning is used. This type of planning is based on 
broad participation, including citizen representatives, as a first step in the planning process. 
Because sustainability is a complex subject, it is important to weave together as many aspects 
as possible. 
 
The planning of a sustainable society need to include short term (seasonal variations), 
medium (demographic variations) as well as long term (climate change) changes in order to 
manage the complexity.  Today, the effects of these are only somewhat predictable; designers 
of future urban structures and infrastructures must therefore relate the design to “unknown” 
parameters and to a higher degree consider risks, vulnerability and synergetic effects.  
However, there is a need to address these future uncertainties. Strategies of adaptation and 
mitigation within cities that build resilience and enable the choice of flexible and robust 
infrastructures will add to the possibility of creating a more sustainable society for the future. 
 
In the context of sustainable urban development in a harsh climate (such as the sub-arctic 
region), the role of social, technical and environmental structures are essential since the stress 
are higher at for example vegetation, construction, stability (due to snow, wind, floods, 
erosion) the same time as it is sore (känslig naturmiljö och infrastruktur). From a 
sustainability point of view, social and technical aspects have been somewhat neglected, 
though urban socio-technical systems such as infrastructure contribute in many important 
ways, e.g. providing humans shelter from exterior climate strains, water supply, discharge of 
waste and sewage, heating, lighting, snow management, and facilitates for communication 
and transportation. A sustainable infrastructure should not contribute to the discharge of 
pollutants that degrade the ecosystems, it should be designed to minimise consumption of 
physical resources, both geographically (local/global) and with the time scale view (present 
generation/future generations). However, non-polluting and resource efficient technologies 
are not enough to achieve a sustainable infrastructure. Here, technologies must be socially 
accepted and people must feel that they are pleased with the new sustainable technical 
solutions. 
 
Based on our earlier discussions, we believe that to manage the future we need: 
• A holistic approach to develop a sustainable urban society 
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To build a sustainable urban society, the perspectives within different professions have to 
be expanded. Single actors or groups should not only see the problems from its 
perspective since society is common to everyone. 

• A demographic view  
A society’s ability to develop is strongly related to their demographic structure. An 
expanding society must have ability to attract young people. As cities continue to expand, 
or decrease, with respect to their physical area, population and ecological footprint there is 
a significant impact on global ecosystem services. The multi-scale effects are beginning to 
have real consequences with respect to access to basic needs such as water and food, 
quality of life, and the capacity to manage increasingly extreme and more frequent local 
climatic events eg. flooding, drought. A redesign of cities and their supporting 
infrastructure systems is required.  

• A perspective of change – short, medium, long term  
The ongoing climate change will alter the prerequisites for urban areas. To achieve a 
sustainable building of urban areas, the future sustainable socio-technical systems of 
society should be able to meet changes that cannot be foreseen today. For instance, these 
can be related to climate change. An adaptation and mitigation strategy within cities that 
build resilience and enable the choice of flexible and robust infrastructures is therefore 
needed. 

• Resource constraints 
With an increased world population, higher standard of living and increasing consumption 
of natural resources, there is an emerging need for more sustainable and resource efficient 
systems. 

 
The ongoing development of Malmfälten offers a unique opportunity to study a sustainable 
society building in sub-artic climate. Kiruna and Malmberget offer an opportunity to test 
different solutions in two communities that differ in terms of structure and with a variation in 
the time horizon. Both communities have a vision of sustainable development in harmony 
with the local business community. Striving towards a sustainable development will increase 
the attractiveness and give economic growth of the region. The work within the program will 
give Sweden a capacity to be more competitive, both in terms of Swedish enterprise but also 
as being a country of good life quality. Malmfälten, and Sweden has an excellent opportunity 
to create a society with an international reputation. 
 

5.1 The outlines of a research program 
The vision of this research program is to contribute to a sustainable urban future by 
developing and implementing new and sustainable urban socio-technical systems to support 
society, cultural development, economy and global ecosystems. This program will prioritise 
inter-disciplinary research into how urban structures can become more resource efficient, non-
polluting and resilient to future uncertainness due to the effects of global warming, 
urbanisation and population increases, while being socially acceptable and framed from the 
perspectives of gender, ethnicity, intergenerational equity and global justice. The research 
approach will seek to transcend traditional boundaries between research and practice.  
 
Since sustainability itself is a complex matter, it is crucial to “weave” together as many 
aspects as possible. This is indeed the case in the changes of Malmfälten, that represents what 
in the literature is seen as the complexity of changes in a range of forms: structural, technical 
or over the allocation of responsibilities. Socio-technical systems, such as water, sewage, and 
energy supply systems, are also complex and both local and global. The research objectives as 

63



well as the local practice in this program targets the complexity issue from different angles 
and will thus be on the agenda for analysis and realization of local changes. 
 
To realize the vision of this research program, a holistic and interdisciplinary approach is 
essential and collaboration between different research disciplines and stakeholders is crucial. 
Therefore, a framework consisting of four different themes has been formulated. Theme 1 is 
Sustainable living conditions, Theme 2 Sustainable use of resources and Theme 3 Cultivating 
resilience. The syntheses of outcomes from themes 1-3 will be performed in theme 0, called 
Sustainable urban development in cold climate. These themes are considered vital for 
working towards a sustainable urban development and the themes demonstrate the research 
focus for this program. 
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Appendix  
Appendix A 
 
Statistics from Statistics Sweden (SCB) are presented in Appendix A. 
 
Table A.1. Number of employed people and proportion by sector and region, 2008. 
Municipality/Region Agriculture, 

forestry, fishing 
Manu-
facturing 

Service Unspecified Total 

Malmfälten 1.5 34.9 62.7 0.9 21,184 

Norrbotten 2.4 25.1 71.1 1.1 116,713 

Sweden 0.2 27.4 71.2 1.2 4,390,559 

 
Table A.2. Number of employed people and relative change between 1995-2007 
Municipality/Region 1995 2007 Change % 

Malmfälten 21,040 21,184 0.6 

Norrbotten 112,027 116,713 4.2 

Sweden 3,836,922 4,390,559 14.4 

 
Table A.3. Proportion employed and unemployed people 2008.  
Municipality/Region Proportion employed % Proportion unemployed % 

 Men Women Men Women 

Malmfälten 84 77 5 5 

Norrbotten 79 76 5 6 

Sweden 80 76 4 4 

 
Table A.4. Proportion of high- and low-income earners among men and women, and mean 
income, 2007. 
Municipality/Region Proportion high 

income % 
Proportion low income 
% 

Mean income      
SEK/year (1000s) 

 Men Women Men Women Men Women 

Malmfälten 39 10 11 14 264.9 190.1 

Norrbotten 26 8 15 18 240.6 181.8 

Sweden 28 12 18 22 257.6 185.9 
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Appendix B 
 
Statistics from a survey in 2007 within the research project “Unga i Norrbotten” (Youth in 
Norrbotten) is presented in Appendix B. 
 
Table B.1. Are you satisfied with your municipality of residence? Per cent “Satisfied” 
 Students at their last year of the 

nine-year compulsory school (age 
15-16 ) 

Students at their last year in upper 
secondary school (continuation of 
the nine-year compulsory school, 
age 18-19) 

 Men Women Men Women 
All 68 50 63 48 
Inlandskommuner1 73 51 74 41 
Östra Norrbotten2 67 48 57 52 
Fyrkanten3 69 53 64 51 
Malmfälten4 50 42 57 44 
1. Arvidsjaur, Arjeplog, Jokkmokk, Överkalix. 2. Pajala, Övertorneå, Haparanda, Kalix. 
3. Luleå, Piteå, Boden, Älvsbyn. 4. Kiruna, Gällivare 
 
Table B.2. Do you think that you will leave your place of residence within the next five years? 
Per cent “yes”. Youth in Norrbotten 2006 
 Students at their last year of the 

nine-year compulsory school (age 
15-16 ) 

Students at their last year in upper 
secondary school (continuation of 
the nine-year compulsory school, 
age 18-19) 

 Men Women Men Women 
All 41 48 59 79 
Inlandskommuner1 52 73 74 85 
Östra Norrbotten2 53 72 71 87 
Fyrkanten3 27 41 46 67 
Malmfälten4 33 70 50 82 
1. Arvidsjaur, Arjeplog, Jokkmokk, Överkalix. 2. Pajala, Övertorneå, Haparanda, Kalix. 
3. Luleå, Piteå, Boden, Älvsbyn. 4. Kiruna, Gällivare 
 
Table B.3. Do you plan to have a university diploma before the age of 35? Youth in 
Norrbotten 2006 
 Students at their last year of the 

nine-year compulsory school 
(age 15-16) 

Students at their last year in 
upper secondary school 
(continuation of the nine-year 
compulsory school, age 18-19) 

 Men Women Men Women 
All 39 67 49 79 
Inlandskommuner1 39 60 50 68 
Östra Norrbotten2 31 74 48 84 
Fyrkanten3 49 61 52 84 
Malmfälten4 22 80 46 71 
1. Arvidsjaur, Arjeplog, Jokkmokk, Överkalix. 2. Pajala, Övertorneå, Haparanda, Kalix. 
3. Luleå, Piteå, Boden, Älvsbyn. 4. Kiruna, Gällivare 

90



Appendix D 
 
Malmberget – Gellivare, Sweden 
Actors: Gellivare municipality, the mining company LKAB, County Administrative 
Board of Norrbotten, SVID-Swedish Industrial Design Foundation, Ministry of 
Enterprise, Energy and Communications. 
 
Background to the City Move Interdesign project 
Malmberget is a district within Gellivare municipality far up in the northern part of  Sweden, 
and for nearly 40 years this area has been involved in a drawn out and sometimes a painful 
moving process as a result of the expansion of the mining industry. The current community is 
suffering as empty buildings and the gradual deterioration into a slum has negatively affected 
the quality of life. 

Increasingly residents of Malmberget are forced to move from their homes to other areas. It is 
difficult to say how long this process will continue. It is clear, however, that increasing 
numbers of residents will be affected in the coming years. Since the 1970s the population has 
fallen by more than half and today Malmberget has about 6,000 residents. 
 
Many have chosen to move to new houses and apartments in other areas of Gellivare, just a 
few km away. Some have chosen to even move their houses to a new location that is away 
from areas affected by the mine. Both alternatives involve a more or less voluntary move even 
thought the changes are still unwanted. Unfortunately, the situation is such that many have 
chosen to move to another towns far away. Because of a weak job market very few people are 
interested in moving to the community except for temporary workers that stay for weeks or 
mounths.   
 
The uncertainty of the mine's future direction creates insecurity among residents, a situation 
that risks conflicts on many levels. The vision from the mayor of the municipality is that 
Malmberget and Gällivare prior to, during and after the move will be safe, attractive 
communities with a high quality of life and that the new community is characterized by 
thoughtful use of nature's resources and long-term sustainability. 

City Move Interdesign workshop  
During 2008 – 2009 the local on-going work is supported by a project, partly financed by 
European Regional Development Funds and the Ministry of Enterprise, Energy and 
Communications, called “City Move Interdesign” with the aim to look at the process from a 
new point of view. The head of the project is SVID, Swedish Industrial Design Foundation 
but the work is done in close co-operation with Gällivare municipality and the mining 
company LKAB.  Amongst others, City Move Interdesign is addressing the following 
questions: 

• How can the needs of people be addressed and explored when moving from one place 
to another and how can the people be involved in the development of solutions?  

• How can both old and new physical conditions be used in the best way to influence the 
planning of a new society?  

• How can sustainable factors contribute to a new and better environment for the 
inhabitants than the one they are leaving?  
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• Identify and develop processes and competences that renew a society in the best way 
to make people want to work, visit and live there.  

• Can the process or reason to create a new society become an attraction in itself and 
create tourism and positive goodwill for the society and companies established there?  

• How can commercial activities in the new areas be created?  
• What are some of the best ways to spread the knowledge and experience learnt from 

this project to other people and organizations around the world? 

During two intensive weeks in March – April 2009 an “Interdesign workshop” was held. 38 
participants' from 17 countries with backgrounds in industrial design, city planning, housing 
and urbanization, urban design and community, landscape architecture, built environment 
project management, civil engineering, media and communications, sustainable architecture, 
ecology and green architecture, mechanical engineering, concept design, development and 
eco-design, medical health was working with the questions. The interaction with the 
inhabitants, schools, politicians and enterprises was on-going during the period. There were 
also seminars about cultural heritage and sustainable cities and development.   
 
The following points give an overview of the preliminary outcomes and expected results from 
the work in the project City Move Interdesign during 2008 – 2009:  

Preliminary results from the project including the workshop 
• Making the municipality leaders understand the importance of a clear vision, strategy and 

tactics for the future plans. 
 
• Create a unit together with other activities in the region that is relevant to a holistic view 

on the future planning of societies, with a focus on communities that has to move . This 
should be done in close connection to a similar future process in the town of Kiruna, 120 
km north, with the same need of future resettlement. 

 
• Visualise ideas and suggestions and adapt them to physical and cultural needs and desires 

of the inhabitants. 
 
• Identify knowledge and experience as an important platform for new business 

possibilities. 
 
• Increase collaborations with universities in Sweden and abroad. 
 
• Establish a Center and network in Gellivare – Kiruna connected to Universities, private  

sectors and the community as a knowledge base for the society development in 
municipalities in the mining fields of the north of Sweden and elsewhere in the world. 
 

The future process 
The project have introduced new ways of working with the resettlement process in 
Malmberget – Gellivare and the intension from all actors in the municipality, including 
politicians and the enterprises, is to go on with the process. The need is to do an ambitious 
program writing for the new and sustainable Gellivare. The resettlement process is of the 
dimension that it can not be driven through projects, each one running for some years, with 
different consultants engaged.  
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A program, organized within a Center with close connections to the community and the 
enterprises – LKAB and the SME`s – shall work from a service design point of view. That 
means that the program is processed through a “vision workshop” with a holistic view, user 
and customer focus, sustainability, creativity and a sence of aesthetics. In parallell a 
competence in society adaptation is established and that will be of great interest for societies 
around the globe that have to move / adapt to different circumstances.  
 
The establishment of such a program is a process with a democratic rise over some years in a 
pre-phase and after that an implementation phase for another some years. It is important that 
this process optimize the resources and have an approach that include both Gellivare and 
Kiruna. How this important process shall be financed is not clear at the moment. 
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